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ª2. ḲFlexPower

2-1 Ḳ

2-2

2-3 ṕSDT/FMC Ṗ

2-4 CO2

SDTʿShort Delivery Time

FMC: Fast  Modular  Constructio n
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¸ Flex -USC Flex -GTCC

Flex -USC  (BTG) Flex -GTCC

B-ST-G GT-HRSG-ST-G

CN e-methane

STḲ650 ṹ GT:1650 ṹ
ST:650 ṹ

Step1 Step2 Step1 Step2

(%/ ) 5 15 5 15

(%) 15 5
( Ṗ

15 5
( )

- -

1. Step2 (GX Ṗ
2. Step1 Step2
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ü 2

( m/s ) ( kg/m )

A 10Ṍ30 1Ṍ25

B 5Ṍ20 15Ṍ60

C 5Ṍ15 15Ṍ120

D 1Ṍ10

(A 1/10)

20Ṍ450

(A 10Ṍ
20 )

IGCC

E 0.1Ṍ5 25Ṍ450

¸ ẓ ! ὅἂ3.5
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Flex-GTCC

Air

O2

Natural Gas

NH3

H2

SAF

Light Oil

Coal

CH3OH

› ϹІ

Biomass

Residue

Refuse

ϹІᴟ

Ṁ
ᾧἹ

GTCC USC

™ϵКᵃ Ⱳ τψ
O2χᶨ Ϝ
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¸ Ḳ LNG ḵ

Donôt put all your eggs in one basket!The Ants and the Grasshopper
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CO2 HyGreen  Project

CO2
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IGCC (SOFC)

ẓHyGreen Project
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ª3. ḲHyGreen  Project
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Ḳ ḵ

Moorburg  Power Station

ʾΩ ῟‰χUSC׀ ᴲ ʾְỘ֫ ᵫ◐ʿ2015 11Ὦ

ʾ2˷820MW Coal fired USC Plant : Hamburg, Germany
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Ḳ ḵ

Moorburg  Plant was demolished!

November 11, 2024
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¸HyGreen  Project: 
CO2 LNG
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ü HyGreen  ProjectḲ ḵ

HyGreen  : Hydrogen Generaton  by renewable energy  

ü CO2 LNG ḵ

C

CO2 ᾖ ӡ
(g-CO2/kWh)χ⌡ᾚ

ᵕ

H2 O2
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HyGreen Project 

їЖ ἶ̝

1. H2 O2

CO2

2.
3.
4.

CO2

5. IGCC

ṕIGCC 5 1 Ṗ
6.

7. 
8. CO2

ẓAZEC
BRICS

CO2
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HyGreen Project
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Step 1: HyGreen  Project 1 :

Ўа˔

CO+H2

ᴟ› CO2

O2

H2 g-CO2/kWh

Stack

H2O

ІжϽ

ϹІᴟ
╪

╪ ╫

CO2 ᾖ ӡ

a

b

ṕ )



62All Rights Reserved.  Dr. Shozo Kaneko, IIS, University of Tokyo

Step 2: HyGreen  Project 2 :SOEC 

Coal

Slag

Ўа˔

CO+H2

ᴟ› CO2

O2

H2

CO2 ᾖ ӡ

g-CO2/kWh

SOEC
ṓ ᵔ

H2O

H2O

SOEC
ϹІᴟ
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¸ SOECḲ

SOEC
(Solid Oxide Electrolysis Cell)

SOFC( )
(Solid Oxide Fuel Cell)

( Reversible )
10 ( Compact )

ṕ 10 Ṗ

O2

O2
H2O

H2O

H2

H2

e-
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SOEC (Solid Oxide
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Step 3: HyGreen  Project 3 : SOEC 

Coal

Slag

Ўа˔

CO+H2

ᴟ› CO2

O2

CO + 3H2

SOEC
Ặ ᵔ

H2O

3H2O

SOEC

ϹІᴟ
╪

╪ ╫

CO2

CO2 ᾖ ӡ

ІжϽ

a

b

ᵕ CO2 SOEC
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¸

ἲ Time Shift
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ü HyGreen
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¸ 2020

ᵓּז (MW) ֫ᵫ

3 600 2020.3.2

2 1000 2019.12

JPower 1 600 2020.6.30

2 1000 2022

1 500 2023.6

JERA 5 1070 2022.8

1,2
650

650

2023.6.30

2023.12.22

650 2021.1.8

2 645 2020.7

1,2
650

650

2022.2.1

2023.2.1

8,665

Ḳ
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CO2 

USC

750 g-CO2/kWh

LNG-GTCC

350 g-CO2/kWh

H2

CO2

g-CO2/kWh

 : 2030 CO2 LNG ḵ
2050 CN ḵ
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HyGreen Project

SOEC
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¸ HyGreen  Project ḵ

1. 2. CO2 3.

CO2

H2

O2 100%
C:H

CO2

(g-CO2/kWh)
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¸AZEC Ḵ

ü

ṕ Ṗ
ü

ü

ü

¸ ḵ
¸

¸ ḵ
¸ ḵ

AZEC: Asian Zero Emission Community
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1. ¬ CO2 º

No.23 -13 29 (2025.6.5 -6 )

2 .  ñHyGreen Project: A New Coordination of Renewable Energy and Coal ñ

         Plenary Lecture by Shozo Kaneko, University of Tokyo 
      Polish-Japanese Symposium-Hydrogen Energy and Advanced Energy Systems 
      ( July 2-4, Toyosu, Tokyo )



Thank you! The End

The future is brighté
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2000 2005 2010 2015 2020 2025

Clinton /
 Gore Bush / Chaney Obama / Biden

IGCC

(3 Party Covenant)

ᶮ 40%

2008.9.15

Energy

Policy Act 
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2001.3

ARRA

(Obama)
2009.2

Trump I 

Ṋ

>50%
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Biden TrumpII 
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LNG (2017 Ṗ

100%

(2020 Ṗ

2003.3

Climate

Action Plan

(Obama)
2013.6

?

2001.9.11WTC
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2. ARRA

ARRA
( American Recovery and Reinvestment Act

 of 2009)
( 2009 2 17 Ṗ

(2008 9 15 Ṗ

ʾLehman Brothers

Derivative 

ʾ
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ἲKnudsen Flow
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Newton Knudsen 

Newton Ϧ Knudsen Ϧ

d 1ɛ̇1km( )

(10-3m˙103mˣ
1˙10nm
ˢ10-8mӟᴞˣ

ӏỵ ʁʍ ς

!

l : 

Knudsen Kn = l/d 

Knudsen Kn = l/d  

d 

d 

d 

d 
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Knudsen fc

ĬӀΝ͓ů

d=1nm

Knudsen  

Knudsen Kn = l/d 



Source:From presentation by Mr. T. Nogami, JOGMEC at  No.15 CEE Symposium

$/MMBTU

Germany
(CIF@Russian Border)

UK(ICE) USA(NYMEX) JAPAN(CIF)

ṕLNGṖ

ṕ Ṗ

ṕ Ṗ

¸

¸ ẓ

(6Ṍ12 $/MMBTU Ṗ

(2005 -2012)
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Price Volatility :
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Ḵ

1.
2.
3.

4.

5.

6.

7.

8.

9. Trump1

▀ ᴣᶊ
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ᴣᶊ

2.75 5.5

2.5 5

2.00 4

1.5 3

PRB 0.5 1
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150ton/
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¸

LNG

3Ṍ6 $/MMBTU

1Ṍ3 $/ MMBTU

12.0 $/MMBTU

LNG 3Ṍ4

1.0

2.0

3.0

4.0

5.0

6.0

> 12.0

2Ṍ3

LNG !
ṕ1 1 ḵṖ

ḵ

Ḳ

ḵ
ἲ

ḵ
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1. Ḳ
LNG

3Ṍ4$
LNG

ẓ ¬ º
PRB 5 1
Ḳ Ṅ

2. CO2

CO2

(EPAṖ

ṕ2040 32% Ṗ
UNFCCC

3.
       ẓ EU LNG
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ü

2013.6.25 Climate Action Plan

The President's Climate Action Plan
(June 25th , 2013 at Georgetown University)

1. Cut Carbon Pollution in America

2. Prepare the United States for the Impact of Climate Change

3. Using Sound Science to manage Climate Impacts

4. Leading International Efforts to Address Global Climate Change
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ñCarbon Pollutionò

Obama

SOx, NOx

Dust (PM) CO2

 
CO2 CH4 é.

CO2

EPA
CO2EPA
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2014 6 2 EPA
¸ CO2

1. 2030 CO2 30% ṕ2005 Ṗ

2. SO2 NOx 25%

        (CO 2 Ṗ

3. ṕ Ṗ

4.

 5. ἲ LNG
6.

ṕEPAṖ
Ms. Gina McCarthy

¸ Ѱ ϼ !
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(2013 Ṗ

BS
PRIME NEWS
2013 5 23

ḵ



101All Rights Reserved.  Dr. Shozo Kaneko, IIS, University of Tokyo

ṕ2014 Ṗ

WashingtonPost

(2014.5.4x

¸ In the meantime, Obama is pressing the case for carbon cuts 

abroad as well as domestically. In his recent bilateral discussions 

with the leaders of Japan, South Korea and the Philippines, the 

president spent significant time talking about climate, according 

to aides. He raised concerns with Japanese Prime Minister 

Shinzo Abe and South Korean President Park Geun-hye about 

their financing of coal-fired plants in the developing world, 

aides said.
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EPA (2015 Ṗ

( 2015 9 10 )
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4.
1. (Energy
     Independence)

1
1

2. Ṅ
LNG

3. LNG
LNG

4.
2040

5.

6. 2 Trump Obama Climate Action Plan
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¸ ḵ

* ṕ Ḳ103bbl/dṖ ** ( ḲbcfṖ

2022 2005 2022 2005

20,280 20,802 32,314 22,014

17,793 6,901 35,816 18,051

12,549 3,612

1,259 3,880

ṕ / ) 60.3% 16.4%

ṕ / ) 7.1% 10.8%

*
LNG

Ḳ

¸

¸2005 60% 16%
¸2020 7% 11%
¸ /
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LNG

LNG
2017

Ḳ
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2010

1 ḵ

Energy Institute 2025

Obama

2013.6

LNG

LNG

2010 2024 ểṊỆ ḵ
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Ḵ

PL1

PL2

PL3

¸LNG

LNG Pipeline
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May peace come with new energy situationé

The End
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