
ḱ ךּ

2024 11 13

ṇ ḱ

ễ



ểḰGX וֹ
ḱ
ḱ CCUS
ḱ

ỄḰ ḱ
ḱ ḱ ḱ
ḱ ṇ ḭLP
ḱ



ểḰGX וֹ
ḱ
ḱ CCUS
ḱ

ỄḰ ḱ
ḱ ḱ ḱ
ḱ ṇ ḭLP
ḱ



¸ וֹ שּךּ ḭ
︡ כֿשּךּ ︡ Ḯךּ

¸ ḭ ṡGX2040 Ṣ ḭנּ
︣ Ḯ

︡ שּךּ ṕ ḱ Ṗ

4

1. צּ SAF ẑ נּ
2030 וֹףּ SAF

ẑGX ךּףּ ḭ
ṡ2030

10% SAF קּ Ṣנּ

2. SAF

3. וֹףּ S AF
ṇ

4. e-SAF

Ṯ ṯ

1.
2. ḱ ḭ
3.

1. ṇ וֹ

2. ṇ ẑ

ẑ SAF לּ ︡ אל

3. בֿ

נּ
ṇ Ḳ

טּ Ḯ צּ ḭ
SAF טּ Ḯ

ṇ Ḳ ṇ ṇ פּ
ṇ ṇ Ḯ

Ḳ
צּ Ḯ
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¸ צּ ︡ ḭ ṇ SAF ḱ וֹ ḭ ךּףּ ḭ
SAF ṇ ṕ Ṗ ︡ḭ טּ SAF
קּ ︣ ḭ ךּףּ ḭSAF ︣ ︡ שּךּ טּצּ Ḯ

¸ SAF לּ ︡ ḭ ṇ ךּ ḭ צּ
ךּףּ ḭ צּ ךּקּ ︣ ḭ ḱ

ḭ ︡ Ḯשּךּ

5

ḲSAF ḱ וֹ ṡ Ṣ
ṡ ḱ Ṣ ךּ

¸ SAF ḱ
ṕR6  89 Ṗṥ Ṧ

¸ ṇ ṇ ךּ SAF
ṕGI  290 Ṗṥ Ṧ

¸ 20 GX ︡ ḭ SAF

ṕGX  3,400 Ṗṥ Ṧ

¸ ṡ Ṣ ḭSAF
ḱ ︢ ḭ1L 30
ṥ Ṧ

¸ וֹ ṇ
ṕR5  1083 Ṗṥ Ṧ

¸ ṇ ךּףּ ḭ2030 SAF
Ḯ ṇ ḭנּ שּ

10Ṿ ︣ Ḯ
ṥ Ṧ

¸ ︡ ḭICAOḱCORSIA
נּ ḭ וֹףּ
קּ ︣ ךּףּ ḭ

2030 SAF ṥ Ṧ

¸ ︣ ṕ Ṗ ︡ ḭ
Scope3 ¬ נּ º קּ
ṥ Ṧ

ḱ
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6

Ḳ ṇ וֹףּ
SAF ךּ

ểḰ

ÅSAF ḭ צּ ךּףּ ṇ נּ ḭ SAF נּ
ḭ פּ SAF קּ נּ ￼ḭ e-SAF

SAFךּ ︣ ḭ וֹףּ SAF ṡ2019
ḱ אל GHG 5Ṿẑ Ṣ ︣ Ḯ

ẑ2019 ḱ אל úSAF 10%úGHG 50%

ỄḰSAF
ÅSAF ḭ ḭ ︢ ḭ ASTM International צּ

טּ ASTM D 7566 ḭD1655 ︣ ︣ Ḯ

ễḰ

Å2030 Ṍ2034 5 ︣ Ḯ

Å2035 ךּ ḭ ḭICAO נּ ḱ ︣ כֿ
︣ Ḯ

ỆḰ Ṋ

Å ḱ טּ ︣ ḭ 10 kL
ḱ ︣ Ḯ

Å ḭ ︡ ḭ צּ
︢ כֿ ︣ Ḯ

ệḰ וֹףּ Å ךּףּ ḭ ︡ḭ וֹףּ
ṕ Ḳ ךּ ךּ קּ Ṗבֿ וֹ כֿ ︣ Ḯ

ỈḰ
קּ

Å SAFךּ ︣ ḭSAF GHG 50% כֿ︣ ḭ
SAF SAF ︣ וֹ כֿ ︣ Ḯ

ẑ ḭSAF ︣ טּ ḭSAF ︣ פּ ḭ
  SAF ︣ ḱ ךּ Ḯ
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7

︣

ṇ ṇ ṇ

ṇ ṇ

¸ EV FCV ḭ ḭ
︣ צּ Ḯ

¸ ḭ ṇ ṇ Ḯ

EV FCV ḭ

· GHG Ḯֿכ ḭ ךּ ︡ḭ

ṇ ṇ אל כֿ צּ Ḯ

ṕ Ṗ HP https://www.mlit.go.jp/sogoseisaku/environment/sosei_environment_tk_000007.html

וֹףּ



8
ṕ Ṗ ṕU.S. Grains Council ḲUSGCṖ < https://safmagazine.com/articles/usgc -publishes -new -ethanol - infographics>

· שּ ṇ צּ ךּ Ḯ

· 25 E20 ḭ 30 E30 ︡ ךּ Ḯ

ṇ

Ḳ ṇ

11/11 17  



9

Ḳ ṇ וֹ

ṇ

ü ṇ ḭ צּ Ḯ ṇ וֹ ḭ
︢ ḭ ṇ אל שּךּ טּצּ Ḯ ḭỄּפ

︢ ṇ ︣ Ḯ

ü ṇ ḭ קּ ︣ טּצּ ḭצּ ḭ ṇ
ḭךּ ︣ טּצּ כֿ צּ Ḯ

ü ḭ ṇ ךּ ︡ שּךּ Ḯקּ

ṥ ḱETBEṦ

ü ṇ ︡ ETBE ︡ ︣ ṕETBE Ṗ ︡
קּ ḭצּ טּ ṇ ︡ ︣ ṕ
Ṗ ךּ שּךּ Ḯקּ

ṕ ḱ Ṗ

ü E10 נּ ṇ ḭּט ךּ 3.7% נּ ETBE ︣ ḭ
צּ ḭ צּ Ḯ

ü ṇ ḭ ︣ ṕ נּ ḭ וֹףּ
ḭ ṇ ṖḮ

ü ︡ ḭ ︡ נּ ḭ
︡ שּךּ טּצּ Ḯ

ü ḭE10/ETBE22 ︡ ṕ Ṗ Ḯ

ü E10 נּ ךּ ḭ נּ ḭ שּ צּ Ḯ



10

ṇ וֹ
É 2050 ṇ ṇ ḭוֹ ṇ צּ ḭשּ ḭ ḭ

Ḯֿכ ḭ צּ ḭ ṇ ṇ

︡ כֿשּךּ צּ Ḯ

É כֿ ḭ ךּףּ ḭ2030 ḭ וֹףּ ṇ

︢ ḭ 10Ṿ ︣Ḯ

É ḭE20 פּפּ פּ ︡ḭ ṇ ︡ ḭ2030

קּ וֹ ḭ וֹףּ E20 100 % ︣ כֿ ︣Ḯ                  

ḭ2040 פּ ḭ ṇ ḭ

צּ ḭ 20Ṿ ︣ Ḯ

É אל ḭ2050 ṇ ṇ ḭוֹ ṕe-fuelṖ ךּ ḭ2030

וֹ ︣ ︡ḭ ḭ ṇ ṇ

︣Ḯ

É ḭנּ ḭ ḭ אל ṕe-fuelṖ ףּ

ךּ ḭךּ ṇ וֹ ︣ Ḯ

ḭ ḭ ḭ ︣ Ḯ

11/11 17  



¸ ṕIMOḲInternational Marine Organization Ṗ ḭ2023 7 ךּףּ 2050 GHG
︡ḭṡ2023 IMO GHG Ṣ Ḯ

11

ḲIMO 2050

ṕ Ṗ ệ ỉ ểể
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¸ ḭ ḭ ṇ ṇ וֹ צּ ḭ ḭ
כֿ פּ ḭ צּ ḭ ṕ ṇ Ṗ ךּ צּ ︡ ךּ

כֿשּ צּ אל ךּ Ḯ

¸ ḭ ךּ ḭ ḭ ḭ נּ ︡  Ḯשּךּ

12

Ḳ

ṕ ṖENERGY TRANSITION OUTLOOK 2023 ṕDNVṖ ṇ צּ

ṕE- fuels
+Ammonia Ṗ

ṇ

ṇ

Å ︣ כֿ
צּ Ḯ ḭ צּ

ḭ צּ ךּ SAF
אל כֿ ḭ

︣ צּ Ḯ

Å פּ אל ṇ ṇ
צּ טּ כֿ ḭ ṇ ṇ

צּ Ḯ

Å

︡ שּךּ Ḯ



13

ḱ ךּ

¸ ךּ ṇ שּךּ ḭ ︣ שּ

︡ḭ טּ צּ קּ Ḯ פּ צּ אל

ṇ ︡ צּ ḭ צּ ︡

︡ קּ ︡ Ḯשּךּ ḭṡ ú Ṣ ḭ

︡ ︡ כֿשּךּ Ḯ

¸ ḭ ḭ ḭ ḭ ḱ לּ Ḯ

2050

/

ṇ

ṥ ṇ Ṧ ṥ Ṧṥ ḱ Ṧ

2024 ệ

ISFM ṕ
Ṗ

ḭ
צּ ךּ

טּצּ Ḯ



¸ ṇ LP ḭ LP LP ḭ ךּ ṇ LP Ḯ
¸ ḭ ṇ אל LP צּ טּ ḭצּ ṇ LP

ểỂ:ể טּ ḭ צּ Ḯ ḭ ṇ LP ︡ אל ךּ
Ḯךּ

¸ ḭ LP ḭ צּ ḭ צּ ︣ פּ ︡ שּךּ טּ ḭ ṇ LP
צּ Ḯ

14

ṇ LP

ṇ LP
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¸ ￼ ḭ LP וֹ ṇ טḮּשּךּ ḭ
︣ ḭCO2שּ ךּ Ḯ ︡ ḭ ︡ LP

︣ FT Ḯלּ

¸ 2030 ︣Ḯ

15

וֹףּ ṇ LP

C
O
2

F
T

2022/2023 2025

ṕԋ֪֤ԃ֩ Ṗ

ṊNECCṊ
ṇ

ṕNEDO Ṗ

PJ

ԏ֘ԝԍ֖֪֩ԃԓԃCO2 CO ︡ḭ ԅ֩ԓԃԋԃ
֣ԃ ︡ḭ֖ԅ֪֤֘Ԃԝ֪
CO2ḭCOḭH2ּפ DME ḭ ︡ḭ

LP ֧֖֘֫֫֩ḱ֪֘ԓ֩ ḭLP
ԉ֪Ԑ CO2ԉ֪Ԑ֥֟ 85% Ḯ

DMEּפ ḭ LPԉ֪Ԑ ︣
ḮDMEּפ Ԉ֦֘ӻ֩ ︣

ḭԈ֦֘ӻּ֩פ ֖֣֫֘ӻ֩︣
︡ LPԉ֪Ԑ ︣ צּ ḮLPԉ֪Ԑ

70% Ḯ

ENEOS
ṇ

ṕNEDO Ṗ

ԋԃ֥ԏ֪ӽ֩IGCC CO2 ︡ḭFT
LP ︣ Ḯ

טּצּ ḭ ךּ צּ
Ḯ צּ

︣ Ḯ

ṕGI Ṗ

ךּ פּ ḭ ḭ
צּ ︣ LP ︣

ḮLP 50Ṿ ︣ Ḯ

ṕ Ṗ

ḭ
LP ︣ Ḯ ṇ

LP ךּ
︣Ḯ

ṕ Ṗ

︣ ֖֪ԅԈ֛Ԑּפ ṇ LP
︣ ḭ

ḭ
צּ Ḯלּ

ệṌ10kgṊ 100kgṊ 10tṊ

<2020 > <2020 >

10Ṍ100ỹ
︣

ệṌ10kgṊ 100kgṊ 10tṊ

10Ṍ100ỹ
︣

֪֙֩ԚԐԌԃ֥ ԐԌԃ֥ԄԂ֘֫

֪֙֩ԚԐԌԃ֥ ԐԌԃ֥ԄԂ֘֫

ḱ ḭ
ḱLP ḭ

֣֘֫֩ԝ

200Ṍ300tṊ

֪֙֩ԚԐԌԃ֥

֪֙֩Ԛ֣֘֫֩ԝḭ

ḱ ḭ
ḱ֪֙֩Ԛ֣֘֫֩ԝ 1,000 ỹ/

ḱ ḭ
ḱ

ḱ
5ỹ/

וֹ

ḱԋ֪֤ԃ֩LPԉ֪Ԑ
ḱ ḭ֧֘֫ԏ֪ӽԋԝḭ

ḱ

ḱ צּ

ḱ ṇ LP

ḱ צּ

ḱ ḭ
פּקּ

ḱ

ḱ ︡

ךּףּ

ḱ

Ḳ 3  ṇ LP

2030Ṍ



¸ ṇ LP וֹ Ḯ ︡ ḭ ṇ LP ḭṡ ṇ
WGṢḭṡ וֹ WGṢ ︡ḭLP ṇ ṇ וֹ

Ḯ

¸ ḭ ḭ  rDMEṕ ṇ  ṇ Ṗ ︡ LP ḭוֹ
WG Ḯ LP 12Ṿṕ Ṗ ︣ צּ ךּ כֿ ḭ
︡ ךּ ︡ ḮrDMEשּךּ ḭ צּ אל

טּ ḭ ṇ LP ︡ Ḯ

16

LP ṇ ṇ וֹ

וֹ WG

ḱLP ṇ ṇ
וֹ ḭLP ︡
ךּ Ḯ

ḱLP GHP
ṇ פּ

︢ CO2 Ḯ
ḭ טּ CO2

Ḯ

ẑ LP צּ ︡ ṇ ḭ2035
LP 60

︣ ︡ ךּ Ḯ

ṇ ỢG

ḱ ṇ
ṇ
פּ ḭ2023 ḭLP ︡

Ḯ

ḱ פּ ḭ
ḭ 5
ךּ ḭ צּ Ḯ

ḱ ḭ נּ ḭ
ḭ

Ḯֿכ ḭ
בֿ Ḯשּךּ

ẑ LP צּ ︡ ṇ ḭ ṇ
ḭ2035

20 ṇ ṇ
︣ ︡ ךּ Ḯ

rDME LP WG

ṥ ṇ Ṧ

 ṇ
ḱ

Ḯ
 LP וֹףּ rDME

︣

Ṯ2025 ︡ḭ
ḱ ṯ

נּ  JIS
Ṯ2025 Ṍṯ

LP ṇ 100Ṿ
rDME ︣
Ṯ2025 ṯ



¸ 2024 3 ḭ2050 LP CN ḭṡ2035 16Ṿ CN ︣Ṣ ︡
ṇ ︡ ︡ כֿ Ḯ ḭ ṇ LP פּ ṇ ṇ ḭ
ṇ ︢ ḭ וֹ ︡ Ḯשּךּ

17

ṕ Ṗ ṇ LP וֹ ṇ

ṕ Ṗ LP
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0

100

200

300

400

500

2022 2030 2050

 [
/

]

( )

צּ

· ḭ ṇ ṇ וֹ ṇḮ2050 ṇ ṇ וֹ ḭ

ẑ Ḯ ẑ Ḳ ḭ ḭ

· hard to abate

צּ אל Ḯ

Ṯ ṯ

N2
CO2

H2

etc.

FC

Ṯ ṯ

ḭ

ḭ

FCVḭ ḭ וֹףּ ḱ
ḭ

ṕe-fuelḭe-SAFṖ

ḭ

42

53 22

139

16
71

193

74

35

10
14

6

95

150

430

ḲIEA Net -Zero Roadmap ṕ2023/9 ṖẑNZE(2050 )

5
ṕ32ṾṖ

ṕ17ṾṖ

ṕ45ṾṖ

18
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2017 12 2024 52020 10
ṕ Ṗ

2050 CN

כֿ

2021 10
Ỉ

Å Ḳ ḱ ḱ שּ

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

Å Ḳ

2030 ṕ30 /Nm 3 ẑ Ṗ  ẓ 2050 ṕ20 /Nm 3 Ṗ

ẑ לּ ṕ Ṗ Ḯ

ẑ 1Nm3ὀ0.09kg Ḯ
ẑ Nm 3( ṇ ṇ)Ḳ ḭỂṹ כֿ

ṇ

6 ṇ ḱ וֹ

2030 לּ ḭ1% ḱ ︣ כֿ ︣Ḯ

2023 2
GX וֹ

וֹףּ ḱ ךּ

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 ḮEUḭ ḭ 25 צּ
︡ḭ צּקּ ḭ Ḯ

¸ 2020 ḭ ṇ ṇ ḭוֹ ṇ ךּףּ ḭ ểṾ ḱ
︣ כֿ כֿ︣ ︡ Ḯ

¸ 2023 ḭỈ Ḯ ︡ פּ ḭ ḭנּ
וֹ Ḯ

¸ 2024 ḭ צּ Ḯ וֹ ḱ ︢ Ḯשּךּ

2023 6

19
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ṕ Ṗ

ểḰ

ỄḰ

ễḰ

20

V 2050 GX GX

V

ṕểṖ

Å Ḳ
CO2

CO2
CO2

ẑṡ ṢḲ טּ
ṕ ḭ ḭ

ṕỄṖ

Å

Å

GX

ṕễṖ

Å

Å

Å

ṕểṖ

Å

ṕỄṖ

Å

 

 
( )
( )

( )

 

ṕễṖ

 
ṕJOGMECṕ Ṗ Ṗ

( )
( )

 

ẑ ṕ Ṗ

 
ṕ Ṗ

 

Å ṕ Ṗ ṕ Ṗ

Å

Ỉ ệ
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21

¸

Ṅ

¸

ṕ Ṗ

MCH

SMR *
ṧCCUS

*SMR:

ṕMCH NH3Ṗ

ṕ Ṗ

FC

ẑ Ḯ

ẑ

ṕ MCH NH3 Ṗ
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ểḰGX וֹ
ḱ
ḱ CCUS
ḱ

ỄḰ ḱ
ḱ ḱ ḱ
ḱ ṇ ḭLP
ḱ



23

CCS ︣
¸ ṇ ךּףּ ḭ ị CCS ךּ Ḯ

¸ 12 קּ ︡ḭ וֹ פּ קּ ḭ
︣Ḯ

ḱ CCS ︢ ṕ פּ Ṗ

CCS ︢ ṕ פּ  Ṗקּ

CCS ךּףּ ︣ קּ

CCS ṕ וֹ ḭ Ṗ

CCS קּ ךּ

CCS

β טּ Ḯ



24

CCS נּ

· CCS ṇ ṇ ḭ ḭ ḭ פּ ḭ2030 ḭCO2 צּ ḭךּ
ḱ ṇ CO2 ︣ צּ אל Ḯ

· ḭ פּ וֹ לּ ṇ ṇ ḭCCUṊ ṇ CO2
צּ צּ ︢ḭCCS ︣ טּ Ḯ

ṕ Ṗ

ḱ ḱ

CO2 ḱ

Å

Å

Å

Å

Å

Å

Å

Å

Å

Å ḱ
Å

Å

Å

Å

Å

CO2 CO2

ךּ

ךּ

Ḳ
10 Ṍ20

Ḳ
ệ Ṍ15

Ḳ
ệ Ṍ20

10Ṍ200
ṕ100 Ṗ

10Ṍ100
ṕ100 Ṗ

ẑ ṇ ṇ 1 טּ



25

כֿ ךּףּ אל CCS
ü CCS צּ ḭשּ ︣ ḭ ḭ ḭ ḭ

ךּ ṇ ḭCCS ︣ ︢ ךּ כֿ צּ קּ Ḯ
ḭ CCS CfDṕṕContract for Difference Ḳ Ṗ

ṕ200 Ṭ 3.7 Ṗḭ ṇ ṕ57.5 ṇ Ṭ 8600 לּ Ṗḭ
ṇ ︡10 ṕ1 ︡168 ṇ Ṭ 2,320 Ṗḭ

IRA ṕCO2 1 ּט 85 Ṗ ךּ ךּ Ḯ

ü צּ CCS טּ CCS ṇ ṇ ︣ כֿ ḭ ḱ ḱ
Hard to abate ṇ ṇ ḭ צּ ḭ

ḭ ḭ CCS כֿ︣ צּ טּ כֿ צּ קּ Ḯ

ü ḭ צּ ḭ ךּ ךּ ḭשּ︡ טּ
CCS ṇ ṇ טּ ךּ ḭ צּ קּ Ḯ

üCCS ḭCCS ṕ ḭ ḭ Ṗּצḭ צּ ︣ CO2
כֿ צּ Ḯ CCS צּ ḭשּ ḱ ṇ

CCS בֿ שּךּ ḭ ︡ CCS צּ אל כֿ צּ כֿ צּ קּ
Ḯ ḭ וֹ ḭ צּ קּ Ḯ נּ ḭCO2

︡ צּ קּ Ḯ

ü ḭ ṇḱỒợ צּ ︡ שּךּ צּ
קּ Ḯ ḭGX-ETS ḭ ṇ צּ ︡ שּךּ

קּ Ḯ

ü וֹףּ ךּ ךּ ︣ כֿ
ḭצּ CO2 ︣ 2 ṇ ḱ ḭ CO2

ךּ טּצּ כֿ קּ Ḯ

üCO2 ︣ ḭ CCS ︣ ḭ
טּצּ כֿ צּ קּ Ḯ

11/8 7  
ṇ



֥֕Ԇӽԃ

CAPEX OPEX CAPEX OPEX CAPEX OPEX CAPEX OPEX CAPEX OPEX

( 10 )

( 15 Ṗ
ṕẑ1)
ṧ

( 15 )

ṧ (15 Ṗ
ṕẑ3)

( ) (ẑ4)

(10 ẑ4)
ṧ

(10 )

(ẑ5)
(IRA)

(85ṻ/t  10 )

ṧ
( )

(ẑ4)
(10 ẑ4)
ṧ (ẑ5)

(ẑ1)
UK-ETS

(ẑ2)
OPEX

(ẑ3) ể
CO2

ṕὀCO2
Ṗ

ṕEU-ETS
Ṗ

(ẑ4) LongshipṕNorthern 
LightsṖ

67Ṿ

ṕẑ5Ṗ Ḳ
120

ṕ ṖCCS

ṧ
26ṕ Ṗ 6 JOGMEC ṕ ỆḲCCS Ṗ

פּ
ךּ

(ẑ2)
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ṕ ṖCCS

, 

933 

, 

355 

, 

829 
CO2

, 428 

, 

1296 

, 

345 

4187

Ṯ ṯ

Ẋ CCS ṕ ệ 204 Ḳ Ṗ
2030

ị

Ẋ 2024 ị 2030
CCS

Ẋ 2024 3
CO2

Ẋ 2024 10 2 CO2
Ṍ Ḯ

Ṯ ṯ

Ẋ 2024 5 CCS CO2

Ẋ 2024 5 CCS 2009 ṕ
CO2 Ṗ Ḯ

Ẋ 2024 8 30 CO2

Ẋ וֹףּ  ךּ ḭJ וֹ
Ḯ

Ẋ CCS צּ ︡ḭ

CCS

Ẋ 2030 600 Ṍ1200 CCS
Hard to abate

CCS

Ẋ ỉ
ṕ Ṗ 100
CCS

Ẋ CO2 CO2
CO2 LNG

Ẋ CCS

500 CO2- t
CCS לּ

( )  NEDO RITE

CO2
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שּ

︡

GX

3 Ṍ
3 Ṍ
1 Ṍ
1 Ṍ

֧֘֫ԑԐ ṕ
Ԅ֩֟֒ԄԌ֜ԉ֥֤Ԏԅԋ֥֖֪ԅԈԌ֜ԉ֥CCUS

֖֪ԅԈ֤֘Ӻԅ֑֤ԃṖ

4 ṕ Ṗ
10 1.3
GI R&D ԋ֪֤ԃ֩ԐԚԃ֥/

ԋ֪֤ԃ֩Ԍ֜ԉ֥

ṕ Ṗ GI ֟ԃԓԃ
R&D EV34 Ṍ

7 Ṍ

SAF Ԏ֣֘֫ԅԚӽԃ֩SAF

3 Ṍ

4 Ṍ

1 Ṍ

ԑ֪֧ԇ֜Ԃԏԁ֩

14 Ṍ

֪֗ԏ֪֔Ԑ֟Ԝ֪֥2 Ṍ

12 Ṍ
֖֫֨ԃ
AI

7 Ṍ

31 Ṍ
֧֪֙֫֘Ԑԉԅԝ
Ԏ֣֘֫ԅԚӽԃ֩ ֧֪֙֫֘Ԑԉԅԝ

1 Ṍ

CCS CCS֖ ֪֤ԀԃԚӽԃ֩ ṕ Ṗ4 Ṍ

Ԝ֪ӻԃ֘֫ԜԂԋԐԓԃԝԄԂ֘֫

GI R&D

GX GX

ṕ ṖGX ṕ Ṗ

ṕ327 Ṗ

3,400

2,191

5,974

ṕ276 Ṗ

ṕ94 Ṗ

2,350
580
339

4,329
1,031

ṕ89 Ṗ

ṕ548 Ṗ

891
ṕ563 Ṗ

410

8,060

1,200

ṕR4 ṌR5 Ṗ
3

2,300

ṕ85 Ṗ

ṕ Ṗ 545

R6FY Ḳ2 3,905 ṕ ṖṕR6FY Ḳ6,036 ṕ ṖṖ 13

3 2
ṕGX Ṗ

5 :4,844

3 :400

5 :3,368

5 :600

5 :4,570

5 :4,212

3 :1,641

GI SAF R&D
SAF

CCS

2,300
GI R&D

GI R&D

GI R&D

GI R&D

15 3
GI Ԏ֣֘֫ԅԚӽԃ֩R&D

FS

10 ể
GI ֧֪֙֫֘ԐԉԅԝR&D

ԋ֪֤ԃ֩ԐԚԃ֥ԋ֪֤ԃ֩Ԍ֜ԉ֥SAF EV

ṕ2,300 Ṗ

ṕ85 Ṗ
3 :300

3 7000

5 2000 ṕGX ֘Ӻԅ֑֩Ԑ Ṗ

2 3 2 ṕ Ṗ

ẑ ṕ Ṗ
1/2 1/3

ṕ ֛ԅԋ֧ԋ֪֤Ԃԝ֪Ṗ 30 60

R6FY
ṕ Ṗ
ẑR6FY :

ẑ ṕGX Ṗ 596

28

ṕ2023 12 22 Ṗ
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CCS
· CCS ṕ ḭ ḭ Ṗ צּ ︣ CO2 ṕ ︡ כֿךּ ︣ Ḯ ḭ

ḭ ḭ צּ כֿךּ ) ḭCCS ḭCCS צּ צּ
︣ CO2 כֿ צּ Ḯ

· CCS ḭ ḱ ṇ צּ ḭ CO2
︡ צּ Ḯ ︡ḭ ︡ ḭ CCSּצ אל כֿ ḭ

ḱ צּ ︡ḭ צּ ︣ כֿ צּ Ḯ

· CCS צּלּ ךּ ḭ CO2צּ ︡ ḭ ךּ CO2
︣ צּלּ טּ ḭ ︡ CCS ︡ḭCCS ךּףּ

טּ CCS ṇ ṇ צּ ︣ ḭ ︡ ḭ
CCSּצ קּ לּ צּ Ḯפּךּ

· ḭCCSףּ צּלּ ךּ ḭCO2נּ ︣ ךּ ḭ
CAPEX וֹ שּ נּ OPEX Ḯפּךּ

2030

CO2
Å ḱ ṇ
Å ḱ
Å ḱ
Å צּ כֿךּ ṕ

קּ כֿךּ Ṗ

CO2 לּ צּלּ CCS לּ צּלּ

CCS
CCS 2030

צּ
Å ṇ
Å ḱ

CCS
CO2

11/8 7  
ṇ
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CCS ךּףּ ︣ קּ ṕ Ṗ

נּ

ü ︢ ḭ ︡ ḭCCS טּ CCS ︡ḭ
ḱ hard to abate ṇ ṇ ︣
ḭCCS בֿ כֿ ︣ קּ Ḯפּךּ

ü CCS נּ לּ ḭ ︣ קּ ︡ ḭCCS ṕ ḱ ḱ

Ṗ צּ ︣ CO2 ṕ ︡ כֿךּ ︣ Ḯ ḭ ḭ

ḭ צּ כֿךּ Ṗ צּ︡ כֿךּשּ צּ
︡לּכḭֿשּקּ ︡ צּ Ḯפּךּ ḭ

CAPEX וֹ שּ נּ OPEX Ḯפּךּ
ü ḭCO2פּ ḭCO2 ךּ צּ Ḯפּךּ

ü ḭ2030נּ פּ CCS ︣ ךּ ḭ CCS
צּ ︣ CO2 צּ ︣ ︣ כֿ ︣

טּצּ Ḯפּךּ

︣
ü ￼ ḭ ḭ ḭ

וֹ ︡ḭ ︡ḭCCS ︣ קּ
Ḯפּךּ

ü GX-ETS ךּףּ ḭ2033 פּ ︡ ṡ ṇ Ṣּצ אל כֿ
ḭCCSנּ פּ נּ

︣ קּ Ḯפּךּ
ü ḭCCS ṇ ︣ ︡ שּךּ טּצּ ḭ

וֹ קּ Ḯפּךּ

ḱ ךּ
ü ḭ CO2

ḭנּ פּ נּ ︣ קּ Ḯפּךּ

2030
ü כֿ︣ פּ ḭ2030 CCS וֹ ︡ ḭ

וֹ ḭ ḭ2040נּ ḭ2050 וֹ
קּ Ḯפּךּ
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ṇ



¸ ṇ ḭ ṇ ṇ וֹ ể טּ ḭצּ ḭ ︢
צּ Ḯךּ ḭ CO2 ḭ צּ
ךּ Ḯ

¸ ḭCCS ḭCO2 ḱ CO2 צּ ︣ כֿ ḭ
CO2 צּ ︡ כֿשּךּ צּ אל Ḯ ḭCO2 ︡ ḭ ︣

︡ḭ פּ כֿשּךּ צּ Ḯ

31

ṇ וֹ

CO2 2040

2040
ẇ ṕ BTX Ṗ
ẇ  LP
ẇ    ṕ Ṗ

2030
¸

¸  SAF
¸  ṕ Ṗ

¸

¸

2030 2040

1/3Ṍ1/5

1/8Ṍ1/16

ṕ ṕ ṖṖ

ṕSAF Ṗ

CO2

ṕ Ṗ
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ṇ וֹ

ṕ1 Ṗ ṕ6 Ṗṕ3 Ṗ

ṇ
וֹ

ṕCOŇ Ṗ

ṕ Ṗ

ṕ Ṗ

ṇ

COŇ

ṕ Ṗ

¸ ṇ ḱ ︣ ḭ ṇ
Ḯ פּ אל COŇ ︡ḭ וֹ Ḯ Ṅ צּ
ףּ ḭ2050 ṇ ṇ וֹ ḭ ṇ צּ שּךּ אל Ḯ

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

צּ טּ כֿ פּ ḭ צּ COŇ ṇ Ḯ
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ṕ Ṗ ṇ ṇ ︡ ṇ

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

1.  / ẑ 2. ẑ 3. ẑ

4. ẑ

5. COŇ ẑ

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

¸ ṇ ṇ ︡ḭ ṇ ḭ ḭ ḭ שּ ḭ
CO2 ệ Ḯ 5,961 Ḯ



ểḰGX וֹ
ḱ
ḱ CCUS
ḱ

ỄḰ ḱ
ḱ ḱ ḱ
ḱ ṇ ḭLP
ḱ
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6  ︣

·ṡ 6  ︣ Ṣ ︡ḭ וֹ ḭ

ךּ ︡ Ḯ

·2024 9 26 ḭ10 11 ḭ10 28 3 וֹ ︡ḭṡ ṇ Ṣ

Ḯ

Ṯ ṯ

¸ Ḳ    ṕ Ṗ

¸ Ḳ    

¸ Ḳ

¸ Ḳ ṇ
ṇ ṇ ṇ

¸ Ḳ ṇḱ

Ṯ ṯ

Å JOGMEC NEDO

Å



ṇ
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ṇ



1. ṇ

2.
2-1 

2-2 

3. ︣
צּ 3-1 ︣

3-2 JOGMEC

3-3 

3-4 ṇ

4. ︣
4-1 

4-2 ṇ

4-3 ṡ וֹ Ṣ

4-4 ṇ

4-5 



1.  ṇ  

ṇ ︣ 2040 ︣

Ṯ ṯ

ü צּ ︡ḭJOGMECּצ ︣

ṕ ḱ Ṗ

ü ḱJOGMEC

ṇ

ü ḱ ṇ

ṇ ḭ וֹ

ṇ

ü JOGMEC

Ṯ ṯ

ü

ü ︣

ü ףּ וֹ

Ṯ ṯ

ü ḭ ḱ

ü צּ ṕ

Ṗ לּ

ü ḱ ḱ פּ

︡ ךּ

Ṯ ṯ

ü

ü

︢

Ṯ ṯ

ü ḭ

ü טּ ḱ צּ

ךּ

Ṯ ṯ

ü

ü

1. Ḳ ḭ אל ︣ ḭ וֹ צּ ︡ ḭךּשּ
צּ וֹ ḭ צּ ךּףּ

JOGMEC צּ ︡ḭ ︣ ḭ ḱ ḱ
ḱ ḭ ︣ ḱ ḱ
ṇ ︣ Ḯ

2. Ḳ ךּ ḭ ( )
︣ ḭ בֿ ︡ צּ ḭ ḱ

︢ ḭ ︣ Ḯ

38



Å ḭ אל ￼ḭ ṇ ṇ ︡ Ḯ
Å 2030 1Ṿ ︡ ךּ ḭצּ 0.3Ṿ טּצּ טּ ḭ

צּ Ḯ

2-1 

2.  

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

2019
( )

2023 12 2030

0.6GW

0.03GW 0.08GW

1.5GW

0.9GW

ṕGWṖ

0.6GW

0.6GW

ẑ FIT 0.5GW ẑ FIT/FIP
ẑ JOGMEC / 1,000kW

Ḳ
ṕ 33 Ṗ

Ḳ Ṍ
ṕ Ệ Ṗ

Ḳ
ṕ Ỉ Ṗ

כֿ ṕ2024 5 Ṗ

39



ṕ Ṗ

ᶽ
ӗ

40



Å 1970 פּ ḭ ︢ קּ ḭצּ 0.6GW ḭ ḭ ︡

ףּ ￼ḭ2030 ṕ1.5GWṖ ḭ צּ Ḯ

Å ḭ  ḭ ṕ 1GW Ṗ בֿ ḭ  

צּ ךּ ︡ḭ אל  אל ךּ ךּ ךּ

︢ כֿ ḭ ︣Ḯ

2-2 

2.  

1973 20121997 2024

ÅNEDO
צּ פּ ךּ ךּ

צּ

( ḱ )Ḯ

Å1990 ỉּפ

צּ Ḯ

Å ḱ תּ
ṇ

Ḯ

Å ḱ
ḭ

טּ צּ Ḯ

Å צּ ṇ
︡ Ḯ

Å פNEDOּצּ
JOGMEC ḭFIT

ḭ
︡ צּ Ḯ

Å ḭ
︡Ḯ

Å (1,000kW )
︡ ḭ
קּ ךּ

Ḯךּ

¬ º ṇ

Å Ḳ

ü ḱ

ü ךּ
אל

Å Ḳ

ü

ü ףּ וֹ

41



· 2009 NEDO ḭ JOGMEC נּ ḭ
צּ לּ ṡ Ṣ ︡ ḭ

ḱJOGMECּצ Ḯ
· ︡ JOGMEC ︡ḭ

ḭבֿ ḱ ṇ ḱ צּ ︡ ︡
ḭבֿ ṇ ︣Ḯ

· ︡ ḭֿכ לּ ḭבֿ
︣ שּ ︣ כֿ ︣ Ḯ

3.  ︣

Ṯ ṯ

3-1 צּ  ︣

וֹףּ

ω ḭצּ ︡ ︣

JOGMEC Ḯ

·JOGMEC ︡ḭ ḭ

ḱ צּ ḱ שּ Ḯ

· ḱ ḱ צּ ︡ ṇḮ

· בֿ ḭJOGMEC

אל ḭ Ḯ

ṇ

· ḭJOGMECּצ פּ Ḯ

· ︡ ךּףּ ḭJOGMEC צּ

ḭ ḱ ︣Ḯ

· נּלּ ḭJOGMECּצ ḱ ḭךּ

︣Ḯ

· ḭ ךּ פּ

ḭשּ ︣ Ḯ
42



Å

Å

3.  ︣
3-1 צּ  ︣

Ṯ ṯ Ṯ ṯ

Å Å

Ṯ Ṋ ṕ Ṗṯ

3Ṍ5 1Ṍ2 1Ṍ3

Å7,500kW
ṕ Ṗ

2

Ṋ

ṕ ṖṊ

Å
ẑ NEDO

Ṯ Ṋ ṯ

3Ṍ5

Å צּ ךּ ︡ ḭ אלקּ ṕ ḱ Ṗ ṕ Ṗḭ ṕ Ṗ

שּ ḭ ḱ ︣ פּפּ ṇ בֿטּצḭּאל Ḯ

Å ḭ  JOGMEC ḱ ︢ צּ ḭ

אל  ḱ כֿלּ ḱ Ḯ

ḭ  ︡ בֿ Ḯ

כֿ כֿכֿ

ḭ ḱJ
O
G
M
E
C

ṕ Ṗ

ṕ Ṋ Ṗ

ḱ
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3.  ︣
3-1 צּ  ︣

Ṯ ṯ

*ḱ

צּ ḭשּ

üJOGMEC ︢

צּ

üJOGMEC ḭ

ḱ ḱ צּ

צּ ךּ

ü

ךּקּ ḭ

︡ ḭ צּ

︡

︣ צּ

ü צּ ︢

ü ףּ

ḭ

üJOGMEC

ḭ

ḭ ︢

*Ṗ שּ צּ

44



Å NEDO ḭצּ צּ ךּ Ḯ

Å ḭ ḱ ḱ פּ צּ ︡ ךּ וֹףּ צּ

טּ ḭ צּ Ḯךּ

Å ḭ ︡ ךּ JOGMEC נּ JOGMEC צּ ḭ

︣ ךּ ︡ בֿ Ḯ

3-2 JOGMEC

3.  ︣

Ṯ אל ṯ

ṮJOGMEC ṯ

ṕ kWṖ

700

1,030

1 260

2 250

3 520

110

500

2,340
1,000kW

JOGMEC JOGMEC
Ṍ8

Ṯ ṯ

VJOGMEC

V

︡ ḭ

45



Å צּ לּ ḱ צּ ךּ ḭ ︡ קּ ḭצּ

︣ ḭפּ צּ קּ ךּ Ḯ

Å כֿ ḭנּ ךּףּ ḭ 7 ḱ Ḯ

ü Ḳ ṕ Ḳ2.5 kW Ṗ ḭ ︡ ︣ ḭ פּ

︣ ︣ טּצּ Ḯ ḭ ףּ ︡ḭ שּ ︡Ḯ

ü Ḳ ḭ (6 ) (3 ) נּ 9 צּ Ḯּ︡︡פḭ

טּצּ כֿ פּ ḭ ṡ 6 ḭ 3 Ṣ ḭנּ צּ אל ךּ ḭ ṇ

צּ אל Ḯ

ü Ḳ ףּ ḭנּ Ỉ ṡ1 1 Ṣ ︡ ךּ ḭצּ ︡ḭ

Ḯ

3.  ︣

Ṯ צּ ︣ JOGMEC ṯ

3-2  JOGMEC

(
)

2Ṋ3

ṕ ṖễṊỆ

ểỂṊểỂ

ểṊỄ 2Ṋ3

ṕ ṖễṊỆ

ểỂṊểỂ 46



3.  ︣
3-3  

Å

Å

︡

(2021 9 30

)

☼

͒
͌
☼

ṕỄỂỄểṖ ṕỄỂỄỄṌỄỂỄịṖ

̔

☼

Â ṕ2021 4 27 Ṗ
ӵ10 Ễ Ị 2030 
ṕ Ṗ ṕẑṖ 60 Ӷ
ἲ ṕ Ṗ ṕ2023 3 Ṗ 100

Â ṕ2022 Ṗ ṕ
Ṗ ṕJICNṖ Ễ

ṕ Ṗ

ÅIoT
ü 18 22 (2024.10 )

Å
ü צּ 8 (2024.10 )

Å וֹףּ
ü וֹ צּ ︣ ṇ ︡ Ḯ
ẑ ṕ2024 Ṗ ḭ צּ ︡ ︣ כֿ
צּ קּ לּ ︡ḭ ךּ צּ ︣
כֿ ︡ Ḯ

ü ︡ ḭוֹ ṇ צּ וֹפּקּ לּ
︡ Ḯ

2030

ẑ20193 ṕ Ṗ

ẇ
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Å כֿ ḭ ︣ ḭ ṇ ṇ ḭ ךּ ḭ

ḱ ךּ טּצּ ḭֿכ צּ ︡ קּ Ḯ

︡ ḭ פּפּ 2.5צּ אל ḭֿכ צּ ךּ Ḯ

Å ḭ פּ ךּ וֹ צּ אל ךּ Ḯ

Å כֿ ṇ ︣ ︡ ḭ ︣ ︡ Ḯשּךּ

3.  ︣

Ṯ ṇ ṯ

3-4  ṇ

Ṯ ṯṮ ṯ
ü

ü

ü   ẑ 
Å Ḳ ṕ Ṗ
Å Ḳ
Å ḲJOGMEC NEDO  
Å Ḳ  
ü ẑ 

1 ṕ 1 2024 Ṗ 48



Å ךּףּ ḭ קּ ể צּ ךּ ṇ Ḯ ḭ ḱ

︢ נּ ḭ קּ צּ וֹ

צּפּ שּקּ ︡ ךּ Ḯ

Å ḭ ḱ ︣ ḭ

ṕ ) ︡ ḭ טּ ︣ ṕ 7

פּ ︣ṖḮ

3.  ︣

Ṯ ṯ

3-4  ṇ

קּ ṇ ḱ בֿ

ω צּ ḱ ḱ ︣ קּ לּ ḭ ḭ

קּ וֹ Ḯלּ

︣ צּ ︢ ḭ ḱ ḱ ︣ ḭ

וֹ Ḯלּ

︢ ṇ

ω צּ Ṅ לּ ḭ ︡ ḭ ḱ ḱ

ḱ ṇ Ḯלּ

ṇ

ω ︣ ḭ צּ אל ḭ ︣ ḱ ︡ ḭ

צּ קּ לּ ḭ ︣ Ḯלּ

ḭ ︣ Ḯ

Ṯ אל ṯ Ṯ ṇ ṯ

ḱ
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ṕ Ṗ פּפּ כֿ

ḱ

Âֿכ ḭ 7 ḭ ךּ Ḯ ṕ 1Ṗ

Â 24 6 3 100
ṕ2Ṗ

Ễ 24 וֹףּ ḱể

9

23

43
48

59

75

88

100

0

20

40

60

80

100

H25.3H27.11H30.5 R1.5 R3.3 R4.3 R5.3 R6.3

H25.3 H27.11 H30.5 R1.5 R3.3 R4.3 R5.3 R6.3

₰ 3 11 17 18 19 27 37 41

ἕ⌡ ₰ 2 5 10 14 18 18 20 24

₰ 1 4 8 7 6 9 8 10

ϯЈІ 0 0 0 1 1 3 1 1

ᵫ ▀ 3 1 3 3 7 6 7 8

Ộ 0 2 5 5 8 12 15 16

›ὓ 9 23 43 48 59 75 88 100
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ṕ Ṗ פּפּ כֿ

ḱ וֹףּ ךּ

27 3 ṡ ḱ ︣ Ṣ Ḯ
ḭṡנּ ḱ וֹףּ ךּ ךּ Ṣ Ḯ

(ể) 1 ךּ ḭ צּ כֿךּ ḭ (
קּ Ḯ(ךּ

(Ễ) אל ךּ ḭ ךּ︡ צּ אל ḭ צּ ךּ
ḭ13Ỳ ￼ קּ Ḯ

27 10 2

23 6 ṡ Ṣ Ḯ
ḭṡנּ ḱ וֹףּ ךּ ךּ Ṣ ( 24

) Ḯ

(ể) Ḳ ︡ Ḯ
(Ễ) 2 3 Ḳ ךּ Ḯ ḭ

ךּ ḭךּ ︡ אל ךּ︡ Ḯ
פּ ךּ ︡ Ḯ

24 3 27

3 7 ṡ וֹ Ṣ Ḯ
ḱ ḭṡנּ ḱ

וֹףּ ךּ ךּ Ṣ Ḯ

(ể) 2 ḱ 3 וֹףּ ךּ ṡ פṢּךּ ṡ צּ
ךּ ︡ḭ Ṣ Ḯ

(Ễ) ṡ Ṣ ךּףּ ḭ אל ḭ ḱ
Ḯ

3 9 30 ︡

41 צּ
 

47 ḱ ךּ
   ḱ 6

 ( ḭ ḭ ḭ ḭ ḭ )

 6 וֹףּ ךּ

 8 צּ ( )
   

11 צּ
( )

22 ḱ ךּ
    

24 ṡ ḱ וֹףּ
ךּ ךּ Ṣ ︡ḭ

27 ṡ ḱ וֹףּ
ךּ ךּ Ṣ ︡ḭ 24

3  ṡ ḱ וֹףּ
ךּ ךּ Ṣ ︡ḭ 27

כֿ
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ṕ Ṗ פּפּ כֿ

ṡ ︣ ( )( )ṢṕR3.9 Ṗ
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ṕ Ṗ פּפּ כֿ

ṇ ḱ ṕ Ṗ ךּ
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ṕJOGMEC Ṗ

JOGMEC

45

Ễị

ṕ Ṗ

( )

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ṕ )

ṕ Ṗ

(ԄԐԝ֛ԂԋԐ )

ṕ Ṗ

ṕ Ṗ

ṕOR Ṗ

2019 1

ṕ Ṗ

2015 6

2019 5

( )

( )

ṕ Ṗ

2023 3 ( )

ṕ
Ṗ

(
ԍ֩Ԏ֥ԓ֩ԛԉ֪֤֩֘Ԅ)

ṕ Ṗ

ṕ Ṗ

-
( )

( ֤֒ԀԃԄ֪֥֖֘֫֨ԃ
)

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

( )

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

(GPSS֚ԃ֥Ԝ֪ӻ֩ԋ֪Ԑ
)

( Ẁ )

( )

( ֤֒ԀԃԄ֪֥֖֘֫֨ԃ)

( ֤֒ԀԃԄ֪֥֖֘֫֨ԃ)

( ֤֒ԀԃԄ֪֥֖֘֫֨ԃ
)

ṕSB Ṗ

ṕ )

2024 3

ṕ Ṗ

( )

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

Ḳ (34 )

Ḳ Ṍ (6 )

Ḳ (5 )

ẑR6.3
ẑ 1,000kW ( )

(
)

Ṍ :

ṕ Ṗ

ṕ Ṗ פּפּ כֿ
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ṕ Ṗ

ṕ Ṗ פּפּ כֿ
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וֹףּ JICN

ṕ Ṗ פּפּ כֿ
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ṕ Ṗ פּפּ כֿ

Ḳ2024 Ỉ  ṇ  ṇḱ ṇ Ṋ ḱ  ṇ ḱ ṇ ṕ 63 Ṗ
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Å 23.5GW נּ ḭ77GW צּ אל
ךּףּ ḭṡ Ṣ ︣ ḭשּ ︣ Ḯ

4-1 

4.  ︣

Ṯ ṯ

Ṍ2km

3km

Ṍ350ṹ

400Ṍ600ṹ

23.5GW ṕ2,347 kW * 1 Ṗ

66GW * 2

* 311GW+͠* 4

200Ṍ350ṹ

Ṍ6km

* 1Ṗ ṕ2008Ṗפּ Ḯ
*2)   ṇ ḭ837 -839 ṡ פּ 1km 77GWṢ ︡ḭֿכ EGS ︡ ךּ Ḯ

כֿ ︡ḭ77GW- 11GWṬ66GW ṕ Ṗ וֹףּ ︡ Ḯ
* 3ṖNEDO צּ ︣ 18 ︡ Ḯ
* 4ṖNEDOּצ ︡ פּ ḭ צּ ︣ אל Ḯ

Ṯ ṯ

77GW
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4-1 

4.  ︣

Ṯ ṯ

2 תּ
ḭ1פּ

CO2

3km
Ṍ350ṹ

3Ṍ6km
400Ṍ600ṹ

Treatment Injection

EGS
Enhanced Geothermal Systems

ṇ ṇ
Closed-loop Geothermal System Supercritical Geothermal

ṇ CO2
EGS using Carbon Dioxide

︡ḭ
Ḯ

︡ḭ
ḱ אל
Ḯ

ךּ
︡ḭ אל

Ḯ

ḱ
( )
Ḯ

EGSṕ Ṗ
ḱ CO2 ךּ
Ḯ

R6 ḱ
3 8

︡ Ḯ

1984 ṌNEDO צּ
ḭ1989 Ṍ

צּ Ḯ

H3
צּ (370kW)Ḯ

Ḯ

NEDO ḱ
Ḯ 4

Ḯ

JOGMEC
Ḯ

ḱ

1.5Ṍ2km
200~350 ṹ

1km
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4-1 

4.  ︣

Å ︡ אל טּשּ ḭצּ ︡ שּ טּצּ Ḯ
Å שּ ḭ ︣ ḭ נּ ḭ ṇ

צּ ︣ צּ Ḯ

EGS ṇ ṇ

Ẉ ︣ ךּ
פּ
קּ

Ẉ צּ
צּ

Ẉ ṇ
צּ

Ẉ צּ
צּ

Ẉ ︣
ךּ

ṕkW/ Ṗ
Ṍ5 Ṍ Ṍ 10 Ṍ

ú צּ ךּ︡
ú

ú
ú

ú
טּצּ ḭ
ךּ צּ

ú

ú

ú צּ
ךּ

ú צּ ךּ

וֹ
ṇ

Å

Å ṕ Ṗ
Å 2 ︡ ṇ

CO2

Å

︡

Å

Å ḭ ḱ
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4-Ễ ṇ

4.  ︣

¸ Ṅ טּצּ פּ   ḱ ︣ כֿ ḭ ︡ḭ
︡ ḭ צּ ḭ ṇ ṇ ṇ

︣ כֿ ︣ Ḯ

¸ ︡ḭ ︣ NEDOḱJOGMEC ︢ ḭ JOGMEC ḱ
︢ ︣ Ḯ

ḱ

Ṍ2040 Ṍ2050

NEDOḱJOGMEC
︢

ü Ṅ
קּ

ü

ḱJOGMEC ︢
ü

ü

ü

ü וֹ

JOGMEC ︢
ü ḱ
NEDO ︢
ü
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Å וֹ ḭ צּ ︣ כֿ
ḭ אל ︡ḭ צּ Ḯ

Åֿכ אל ṡ וֹ ṕ ṖṢ Ḯ Ṅ
︣ לּ ︡ WG ︣ ṕR7

︣ṖḮ

4-3 ṡ וֹ ṕ ṖṢ

4.  ︣

וֹ

¸

¸ ︣
¸ WG
¸ ḱ

 WG

ṇ CO2 WG

ṇ ṇ  WG

ṇ ṇ  WG

EGS WG

ṥ ḱ Ṧ
Å Ḳ
Å Ḳ
Å Ḳ
ṥ ḱ ṇ Ṧ
Å Ḳ
Å ṇ Ḳ
ṥ Ṧ
Å ḱ Ḳ
Å Ḳ
ṥ ḭ ḭ Ṧ
Å Ḳ ṕ ḭ Ṗ
Å ḲJOGMECḭNEDOḭ ḭ
Å Ḳ ṕ Ṗḭ ḭ

 / WG
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Å ︡ ḭJOGMEC ṡ Ṣṡ ṕ ṖṢḭNEDO
ṡ Ṣṡ ṇ ṇ ḱ וֹ Ṣ
אל Ḯ

Åֿכ ḭNEDOנּ אל טּ ṇ ṇ ḭJOGMEC
ṇ ︣ Ḯ

4-4 ṇ

4.  ︣

Ṯ ṇ וֹףּ ṇ ṯ

ẑ ḲNEDO ṇ ṇ
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ü ︡ ḭ ḱ
ṕ ṇ Ṗ ︣ EGSṕEnhanced 
Geothermal System Ṗ ṇ ṇ

Ḯ
ü 2024 3 ḭ ṇ ṕDOEṖ ṡPathways to 

Commercial Liftoff: Next -Generation Geothermal 
PowerṢ Ḯ 2035 ḭEGS  
90% ︡ḭ$45/MWh ︣ כֿ ︡ ךּ Ḯ
ḭ ḭ 3GW ḭצּ

2050 90GW ︡ Ḯ

Å ︢ ︡ Ṅ צּ קּ ףּ ḭ צּ ︣

︡ḭ Ṅ ךּ Ḯ

4-5  

4.  ︣

Ṯ ṯ

ü ḭ 73Ṿ ḭ
27Ṿּצ Ḯ

ü ṇ ︡ ḭ
3.6 CO2 פּ ︣ DAC צּ
Ḯ

ü ḱ ṇ פּ אל
ṇ ḭצּ Ḯ

Å 2012  IDDP-1 ︡ḭ 30MW
Ḯ

Å 2017  IDDP-2 (4,650m) ︡ḭ 427ṹ
34MPa ḭ צּ ︡ ךּ כֿ

Ḯ
Å ḭ ṕIDDP-3Ṗ Ḯ

Ḳ ṇ  Pathways to Commercial Liftoff: Next -Generation Geothermal Power

IDDP -1
ṕ Ṗ

450ṹḱ 14MPa
30MW

Ḳ2016 NEDO וֹ
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4-5  

4.  ︣

Ṯ ︣ ṯ

Å NEDO ︢ EGS ḭJOGMEC ךּףּ
︡ CO2 ךּ Ḯ

Å ḭ ︡ ḭ ḭ ṇ ︢ ḭ ṇ ṇ EGS
︣ צּ ︡ ךּ Ḯ

Eavor ṕ Ṗ
¸ Ḳ

¸ ( ṖḲ
2023 180MMCṻ

ENECHANGE bp 
ventures Temasek Chevron Technology 
Ventures

ṕ Ṗ

Greenfire Energy ṕ Ṗ
¸ Ḳ

(GreenLoop )

¸ Ḳ
California Energy Commission 2.7MM$
Baker Huges
2020 DOE ¬American -Made Challenge for 
Geothermal Manufacturingº
20 21 MOECO

ṕ ṖGreenfire Energy

EGS( Ṗ

Fervo Energy ṕ Ṗ
¸ Ḳ

2023 11 Google 3,500kW Fervo

¸ Ḳ2024 244MM$ Breakthrough 
Energy Ventures Capricorn Investment Group Galvanize Climate Solutions
John Arnold Liberty Mutual Investments

ṕ ṖFervo Energy 65



ü ṇ ︡ ḭ
Pacific international Center for High

Technology Researchṕ Ṗ
︡ Ḯ

ü 877 m/ 110ṹ ︡ḭ 370 kWḭ
80 kW ḭ ṇ
Ḯ

ṕ Ṗ ṇ ṇ Ḳ

ẑṡ  36 3 243 פּ  (1994)257- ︠︡ Ṣ ︡ צּ

· צּ ḭ ṇ ḭ Ḯ1991
︡ḭ צּ כֿ Ḯ

· NEDO * ︡ 2016 ṇ צּ Ḯ

ṕ ḭ1991 Ṗ

Å ( )ḭKawasaki 
Thermal Systems ḭ( )
צּ ︡ 3.5

︡ḭ
7 Ḯ

Å ḭ
קּ

︡ ḭ צּ
טּ ḭ Ḯ

ü ṇ ḱ ṇḱ
ṇṕJNECṖ ḭ ṇ

ḭ וֹ Ḯ
ü NEDO ︡ ḭ 2016

Ḯ
ü 2021 ḭ וֹ Ḯ

JNEC ṕ ḭ2016 Ṗ

Ḳ ḱ ṇḱ ṇ ṇ ṇ

*)NEDO  29 ṡ ṇ ṇ Ṣ
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Å Ḳ ︡ Ệ ךּףּ ḭ 10 kW 30 ּצ Ḯ
Å ṕ Ṗ Ḳ ḭIRRṕ15 Ṗ 10Ṿ Ḯ
Å Ḳ Ḯ
Å Ḳ נּ ︡ ḱ ḱ Ḯ

ṕ Ṗ ḲNEDO

·2021 Ṍ2023 ḭNEDOּצ צּ ךּ אל פ4ּ

וֹ ḭ ḱ ךּ ︡ḭ

ḭ ḭ אל ︡ Ḯ

ṕ Ṗ

Ṯ ṇ ṯ Ṯ ṯ

Ṯ2023 ṯ
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ṕ Ṗ ṇ CO2ḲJOGMEC

· ︡ אל ︣ EGS ︡ ḭ CO2 ךּ

כֿ ṇṕ ḭ ḭ Ṗ

︣ Ḯ

¸ Ḳ
3 ṇ ︡ Ḯ
2025 5 1 ︡ ︣ ḭ

kW / ︣ Ḯ
ḰCO2

Ḱ CO2 ︡
Ḱ CO2

¸ Ḳ
2026 Ṍ 2
2031 Ṍ 3
2035 ḱ ︣Ḯ

¸ Ḳ
ü ךּ   
ṕ CO2 Ṗ

ü CO2

ṇ Ḯ ṇ ︡
ṇ צּ Ḯ 68



ü 240ṹ 700 mṌ1000 m 3
︡ḭṡ Ṣ ḭ אל Ễ

ḭ Ḯ
ü 5 ḭ165ṹךּ Ḯ

ü 270ṹ 2000 m 4 ṕ 2
ḭ 2 Ṗ ︡ḭ אל Ễ

ḭ Ḯ
ü ể ḭךּ 10MW Ḯ

ṕ50kWṖ ︡ḭ Ḯ

ṕ ṖEGSḲ

Ḳ  ṕ Ṗ  (NEDO, 2003)
ḭ ḭ  (1996)

· צּ ṕNEDOḭ1984Ṍ2002Ṗḭ ṕ ḭ1989Ṍ2002Ṗ ︡ḭ
צּ כֿ ︡ḭ Ḯ

· וֹ ḭ ḭ ṇ ︡ צּ Ḯ

ṕ ḭ1984 ṌṖ

Å

ṕ
ḭ ṇ

Ṗּצ Ḯ
Å

ṕ
80%Ṗ Ḯ

Å וֹ ṇ
צּ Ḯ

Ḳ ṇ וֹ Ṩ Ṩ ( , 2003)

ṕ ḭ1989 ṌṖ

Å

צּ כֿ צּ
ṕ ḭ

ṖḮ
Å קּ

צּ
אל כֿ צּ Ḯ

Åṡ נּ Ṣ
ṕ3%ẓ25%Ṗ
Ḯ
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ṕ Ṗ DOE EGS ︣
Å DOE ︡ לּ ︡ ךּ Ḯ

ü ךּ ḭ ︡ שּ לּ Ḯ

ü 2 ḭEGS 50Ṿ אל Ḯ2030 EGS

1MWhּט 60Ṍ70 אל כֿ צּ ḭ PPA 1MWhּט 10Ṍ30 Ḯ

ü DOE EGS ṡFORGEṢ ḭ3 500Ṿ ︡ḭ ḭ

EGS ḭ1 טּ 1,300 פּ 500 ︡ Ḯ

Ḳ ṇ ṇ ṇ 70



ṕ Ṗ

EGS

¸
¸ ¸2 1

¸

¸ ¸

¸

¸ ¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

ṕ Ṗ

¸

¸ EGS 2035
EGS  90% $45/MWh ṕ 6.7 /kWh Ṗ

3GW 2050 90GW

¸ EU Eavor
EU

¸ 2017

10/23 65  ṇ  
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ṕ Ṗ IEA

IEA 2024
10

NZ
NGO 100

Ṅ ṕẑṖ

IEA 11

EGSṕEnhanced Geothermal Systems Ṗ

ṕẑṖ

10/23 65  ṇ  
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