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ʴ 2030 ₴↓ѹ ׄ ֝

ᶮК їѹ ֛ט ͪ 2030 ₴↓ 2013 ₴↓ 26.0 2005 ₴↓

25.4 ʴ ׄ ὕ ֝
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2050 ₴ 80 Ὑҧ їѹ
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ⱷ♃fi

CH4

ⱷ♃ⱡכꜟ
CH3OH

2.016 16.04 32.04

/oC -252.89 (para) -161.5 64.7

/Jcm-1s-1K-1×104 15.9 (0oC) 2.94 (0ϴ) 20.9 (20ϴ)

─ /% 4.1 - 74.2 5  - 15 6 - 50

/oC (air, 18ϴ) 2200 1980 ----

/oC 571 632 470

¸ ̭ ( -252.89ϴ)
¸ ₡ ↓ ̱ ̭ - 252.89ϴ̊ʤ ̱
¸ ⅎ
¸ ↓
¸

¸ ̱ ► ⁸ ᾛ
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›Ẏ 20161108
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◄Ⱡꜟ◑כ 5 ה ꞉כ◐fi◓◓ꜟכⱪ 2014.4.14 ⌐

ѫ Ǔ ǲ ẎǠȒǯ ǓṔẎ
Ẇ͑ Ǔⱳ ǲǱȒ

Ẏ
100ʠ

30Ϥ ₴
FCV 300ʠְѝ

FCV
ᶮК͑ 180Ϥ
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IEEJ, Asia/World Energy Outlook 2013
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World

GDP

Accordingly, world energy 

consumption will increase.
World population and GDP are 

prospected to increase continuously

Oil

Coal
NG

Renewable

Nuclear

hydro

Message of IEA
Business- as- Usual scenario: clearly unsustainable
Low carbon policies : enhance energy security and 
economic development
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ǵ ǵʝǫ

ᶮ ȦɋɩȬɶ (IEA)ǵ :

̭ ȦɋɩȬɶȵȷɄɞǲȏȒ
֯ ̝ǵ

ǵỡ

ƞCO2ɓɨɶʝ ȦɋɩȬɶ
П ֯ ȦɋɩȬɶ
ӓ CCSǵȦɋɩȬɶ

ŬԍἧҘ
ǵǋǡȓǒƲȅǦǶ ȆֻȖǢ
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ⱳ
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Ẏ
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CCS:  Carbon Capture and Storage
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͑ ǜȓȒП ֯ ȦɋɩȬɶ ҘǶƲǉȒїҘƲǉȒ ϐ Ǯ Ҳ
ǞǭǋȒ Ǯ ǔ Ǐǭ ͔ǠȒƳ
Ӵ̬ȵȷɄɞǉǦȑ100ʠkWǵ Ǔ ϐ 90 Ǯ ҲǞǦḹֻǵ Ҙș͑

80ϤkWh/₴

͔ǠȒП ֯ ȦɋɩȬɶǵ ρǵ ǯǞǭƲᶮКǵ ǲЊȒ
ѼǮƲ₴ ǵ Ҙ 80ϤkWhș͑ ǮǔȒ ρ
ЊҘζǲⱳ Ǳ Ҙ ǶƲїҘζǵ Ҙ șǤȓǥȓǵȫɡɨȠǵ ֻ Ȧɋ
ɩȬɶҧ ǮҊǪǦΙǯǞǭ їǜȓȒƳ

ӓἶἁ̱ MCH/ɆɩȦɱ

̱ӓ
ρ ( ᷂)

ʣ
( ᷂)

100ʠ
kW

Ẁᶿɵ
˧ Ẁ

⅝
ȯɶɔɩ

Ẁᶿɵ
˧Ẁ

П ֯ Ȧ
ɋɩȬɶ
(Ẑ ϽƲ
ҘƲ
Ҙ )

( ᷂)
ʣ

ρ( ᷂)

ӓἶἁ̱ ̱

Ҙ

Ҙ ₡̟ᾚɵ

Ẁ

ᶮК

Ẁ

қ ρ

їЖ NEDO › Ḹ2010₴2ף

ẆП ֯ ȦɋɩȬɶǵᶮКǿǵ ǵ
Ҙ vs. 
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ȱȷɆǵ ͒ἭרǶƲ Ҙǵ ǓƲӓἶἁ̱ȏȑȉẎǔǋƳ
Ǥǵ Ʋ ǒȐ ӧȫɫɟɶɆɩǲǑǋǭƲ Ҙǯӓἶἁ̱ǲȏȒȱȷɆǵɔɪɶ
ȭȢɶɔɱɛȢɱɆǓ ǠȒƳ
ӓἶἁ̱ǵḹֻƲȱȷɆǵ ͒ἭרǲẎ⁪ǱǖƲֿϊׄșʦǏǦ
- 4000 8000kmǮ ̱ ǵ ȱȷɆǵϊǔǓȋȋלǲǱǪǭǋȒǵǶƲ ǵṔқǲ̢Ǎ ᷂
ζ ρǵṔқǲȏȒƳ
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ֻ ͔ɠɅɩGRAPEǵȦɋɩȬɶɠȶɣɶɩș ǋǭƲ2050₴ȅǮǵ ǵ ș ͔Ƴ
Ƕ2020₴ǒȐ ᶮКǵ̀Ʋ Ẇ7ǒ ǒȐǵ ЊǓ֯ ǯ ὑƳ

ǵ ϼǶƲ FCV,ICE)Ʋ Ẏ Ʋὑ ȱȶȥɋƲ Ƴ

 

1 2 USA 3 4 5

6 7 8 9 10

11 12 13 14 15
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9 ●☻

15 ●☻

≤⌂╢ │CCS⅜

Ū Ʋ Ʋὑ ǵֺ ǵ
ȦɋɩȬɶ ș

ū ὑǠȒȦɋɩȬɶɓɫɶƲ
ѫ ֯ Ǳ Ȩɕȵɥɱǵɏ
ɧɟɶȽș ὑ

Ŭ CO2Ѱ ǵѰ ș ǦǞʫ
Ћ̱ǵȦɋɩȬɶȵȷɄɞȱȷ
ɆǓ ᾛǲǱȒȏǍǱȦɋɩȬ
ɶ ș ɵ ὑ

ŭ ʫ ᷂ḢѩȦɋɩȬɶ Ʋ
CO2 їǱǰșїҘ

ȦɋɩȬɶ͑

CO2 ї ƲCCS

1 ●☻

2 ●☻

їЖ › ἶ̝Ẏ2̝013₴8 5

CO2 ֗֯ ר
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LPG

( )

LWR

ICE,PHEV,EV,FCV)

Ʀ ͈Ǯ ǋǦѼ
1)CO2 їѹ Ҋֻ 2050₴ ʫ Ơ50%Ʋ Ơ80%
2) ǵԍἧҘ Ṕ ǱǞƲ ᾎᴁ40₴ǮɓȥɶȸȠȤɆ
3) ǵ Ȫȷᶥ֛ (CCS) 2ϤɆɱ- CO2 ₴ 2050₴

ȦɋɩȬɶɓɫɶǯѼ
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ǶƲѼ ǲȏȑẀҲǠȒƳ
ƞʫ
Å ǓẎӭǮƲ2050₴ǲ 800Mtoe 3.12ϺN ǵ Ǔ ǜȓȒƳ

ƞ
Å2045₴̊ ǲ Ẏ ǓᾚЊǜȓȒƳ
Å2050₴ǲǑǘȒ ǶƲ57Mtoe 2223ϤN Ƴ
Å ǮǵȆẎ ǓᾚЊǜȓȒǵǶƲCCSǵ₴ ǵѰ ȋԍἧҘ ǵѰ
ǲȏȑƲ ҘǲǑǘȒCO2 ї ș̭ ǜǢȒǦȈǮǉȒǯ ǏȐȓȒƳ

0

100

200

300

400

500

600

700

800

900

2000 2010 2020 2030 2040 2050

(M
to

e
)

0

10

20

30

40

50

60

2000 2010 2020 2030 2040 2050

(M
to

e
)

( )

֓ ᶮК ͑
᷀ 150Ϥ / ₴ КẆ 2Ϥ / ₴

2030 ₴ 270Ϥ 330Ϥ / ₴



33

0

100

200

300

400

500

600

2000 2010 2020 2030 2040 2050

(M
to

e
)

Total primary energy supply (Japan)

Imported hydrogen

Solar

Wind

Biomass

Hydro

Nuclear

Natural gas

Oil

Coal

Nuclear

Natural gas

Coal

Hydrogen

Oil

Solar PV

¸ 2050 ₴ ʝ ͑ Ӹ Ҋֻ13%

¸ ԝ CO2 їѰ ̏ ʤ Ḩ℅ ֯ ר

Ǔᶮǵʝ ȦɋɩȬɶ͑

Ʀ ͈Ǯ ǋǦѼ
1)CO2 їѹ Ҋֻ 2050₴ ʫ Ơ50%Ʋ Ơ80%
2) ǵԍἧҘ Ṕ ǱǞƲ ᾎᴁ40₴ǮɓȥɶȸȠȤɆ
3) ǵ Ȫȷᶥ֛ (CCS) 2ϤɆɱ- CO2 ₴ 2050₴
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G. Gahleitner , International Journal of Hydrogen Energy, 38 (2013) pp. 
2039- 2061. ╩

PJ (CHP)

( ֻNG )

̵҈ Ҙ Power to Gas)

( ι ӓ

¸ ПȦɋǲȏȒ ǓẎ ǲᾚЊǜȓǦḹֻƲ
̵҈ ҘȋїҘǵל ǱẀҲǲȏȒ Ǔ ǟ
Ȓǯ ǏȐȓǭǋȒƳ

¸ ̵҈ Ҙ ǵ ɛɄɱȵɡɩș Ǯǔ
ǭǋǱǋ ѫ ǵȦɋɩȬɶ

¸ ȋ Ҙ ǲȏȒᾍ ȉ֯

¸ ПȦɋǵẀҲרș Ǯ֛טɵ ὈǠȒȏǍǱ
ɕɫȶȥȭɆȋǤǵǦȈǵ Ǔ Ẇșʴ
Ⱳǲ ȚǲǱǪǭǋȒƳ

P-to-G

P-to-F (Fuel)

P-to-X ᾽ ʴⱳ
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Ḩ

⅍
Ӳ ̝
ὑ ♥
̝

CO2 П Power to Gasɹ Ⱳ

ṑᾯ
П ֯

NEDO ѫ ϼᾚ ˗ ᾐ

NEDO ̝ ˗
П Power to Gasɹ Ⱳ

Ẏ ѫ

ṑ ᷂ ṑᾯ ᷂ ӓᾍ ᷂ ӓᾍ ˗ Ὑ

᷂Ḣ ̭ ὕ ˗ П Power to Gasɹ Ⱳ

К ↑ ҍ SIP)
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˘ ᷀
ᾓ ˘ қ ʴⱲ ☻Ҋ ♅

̝ ὕ ׄ ֝ қ
(1) ὑ ( ) ֗ Ẏ
(2) Ҳ ᾚЊқ ׄ ṑ ρ
(3) ѫ ׄ ὕ
(4) ὄὑ ͑ ׄ
(5) ̝ ὕ ׄ ὑ

ȦɋɩȬɶḨ
ѝǵ

ƦȱɟɱɆ
Ƽ ƽǲѧȈǭ ֗ Łὕ ǠȒǯẎ ǵ ǵ Ǔⱳ ǲǱȒ

ǵẎ ǵǦȈǵ ǲ ֗ Ẏ Ʋ ǵ Ǔⱳ ǲǱȒ
Е̱ Ǳ Ι ș

ɵὤ↨ 530ʠְ 2030₴
ɵ Ҳ (FCV) ǵ 100ɴ ↓ 2015₴

ɫɶɇɜɁɕǵ ὑǲ ֗

ȦɋɩȬɶḨ 2014₴4 11 ὑ
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─ ─ 2017 1 20 ─

¸ ◄Ⱡꜟ◑⁸│כ◄Ⱡꜟ◑כ ≤ ─ ╡ ≢∆⁹
↓╣╕≢─ ⌐╟╡⁸↓↓ ≢⁸ ─ ⅜™╟™╟
╩ ↑╕∆⁹ ⁸ ≢⁸ ≢ ╘≡⁸ ─ ╩
ⅎ√Ᵽ☻⅜ ╩ ╘╕∆⁹ ⌐│⁸ ≢ ⅛ ─ כ♥☻
◦ꜛfi⅜ ↕╣⁸ ≢ ⌐╟╢ ─ ⅜ ╦╣
╕∆⁹

¸ ₃ ₃ ⌐│⁸ ─ ⁸ ≢ ─
╩ ⇔╕∆⁹ ─ ⌐╟╢ ⌐╙ ⇔
╕∆⁹ ⅛╠ ⁸ ╕≢⁸ ⌐ ↑⁸ ⌂ ◘ⱪꜝ
╩fiכ▼♅▬ ⇔╕∆⁹∕─ ─ ⌐⁸ ⌐╕√⅜╢ ₁⌂
╩ ≡ ™ ⇔⁸ ╩ ╘╕∆⁹

¸ ◄Ⱡꜟ◑כ⅛╠ ⌐ ╩ ∆╢⁹ ─ ⱪ꜡
☺▼◒♩⅜⁸ ≢ ⅝ ⇔╕⇔√⁹

қ Ḹ
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2017 4
11

қ Ḹ
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2014 ₴6 23 ὑ 2016 ₴3 22 ⅍

ɵ2014₴ɫɶɇɜɁɕǶƲẎ Ƕ ȦɋɩȬɶȵȷɄɞǲ ֗ǞǭǋȒƳ
ɵ2016₴ ǶƲ Ʋ Ʋὤ↨ ( ǵ Ιș
ɵʣ ǲқǏƲŪ ǵ ǵЕ̱ӓƲūП ֯ ȦɋɩȬɶ ǵѫ ǲ ǞƲ

ɵ ǵ ǲǫǋǭ ǵὕ ș
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NEDO ˗

К ↑ ҍ
(SIP)
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2016

(1) (2) 

(5) ᾚЊ

ӲҘ

К ↑SIP̠

˗
˗

1 ῇͬὊ ֻ

2 ♥ ʝ ֻ›ἶ

(3) 

(4) 

CO2

NEDO ѫ ϼᾚ ˗ ǯSIP

ƦNEDO ѫ ϼᾚ ˗ ǵ
˘ Ẏ 2030₴

ֺ ӓ ֻ ͔ ὕ
П ֯ ҧ ̭

ὦ ϼᾚ
֝
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К ↑
ȢɌɗɶȵɥɱҍ ɕɫȮɧɞ
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ƼȦɋɩȬɶȫɡɨȠ ̝ ƽ
ǓSIPɄɶɜǯǞǭ ǜȓǦ
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MCH

CO2ɓɨɶ ǲᾍǠȒ ǵ֝ȑ ȆҲׄ

SPERA


