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Moorburg Power Station
© 2. 820MW Coal fired USC Plant : Hamburg, Germany

L2 ¢ 2015
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HOUSEHOLD ELECTRICITY
PRICES WORLDWIDE

HOUSEHOLD ELECTRICITY PRICES IN USD/kWh

Saudi Arabia Turkey German
0.053 0.045 0.381 -

India
°-°"@@

China

Brazil
0.125

South Africa
0.176

T teimennyorone - All Rights Reserved. © Dr. Shozo KanekdlS, University of Tokyo 51

,,,,,,,,,,,,,,,,



q

@ ARXKNFEE

BIRAKDIBAE, BREROK 3E 2 HEDTWAN, LNGAKHEIZHNTIEESD

%ﬁxmﬁkﬂjiﬁ%wt&)\ 205 0F—HRy=a— I NVOERIZMITT, ESN
TEMGOMREZ KAHEE LoD, IFIRRARKNIDT7 = — RT7 U M EEITH
%L’Cw< ZEDNEBROBRETH S,

Flo, TVE=TRCCUSEAZFEALENRF (LEZ, BEYRRFBERA—7 V3
VEZBLTCRET S, ToE=TZEH LIEEIZOWT, BBEROBIITBER O3
BELET V= A/ _X—vaEELERALERLGEDTEY, BRI OTHSGES
%ﬁ&ﬁﬁ%&%% %E%Lrw

J [ y A I ad,CO, W K

I:> . HyGreen Project: 1 )
CO, LNG | I/

‘f.’fﬁ" metmveniyortone - All Rights Reserved. © Dr. Shozo KanekallS, University of Tokyo 52

!!!!!!!!!!!!



J CO, LNGY /4 !

Co,
LNG

A

N

N

\Q“

HUI]] l‘

il o
:; -
S

LNG

.

“77. Institute of Industrial Science,

r "th ¢ University of Tokyo

All Rights Reserved. © Dr. Shozo KanekdlS, University of Tokyo

53



N C:H A CO,

N T

1400 - Conventional (Boiler-Steam turbine) C(:H Ratio o)f Fuel
Weight%
— 1300 Combined Cycle Coal = 955
8 1200 & Oil =85:15
o)) = _ L.
< 1100 E Nat. Gas=75:25
= N
5 1000 =N
O = C
o 900 =% GT1500~1600°C
o) =
= 800 .;\\
@ 700 Qg Gre
82 == /r
= =
5 600 = 7
& 500 EAL —~
O % _—--"""
400 ¢ N C:H == =
300 E SZ N N N >
T NGCC :GT1500~1600°C ||
200 EEEEE T T T NGTC
30 35 40 45 50 55 60 65
Plant Efficiency% (net, Higher Heating Value basis)
() metmenmorone - All Rights Reserved. © Dr. Shozo KanekdlS, University of Tokyo 54



v aKna A4

BARFICHTOIRNEDET I

1 i
2 09 - SC(HR)
5
ﬂﬁ e
% 0.8
E GTCC™.,
tt 07 il *s
= WM EDETFIL, kWhiT=Y D
[ PEROMMERS J
06 | | | | | | | | | | | | | | | | |
100 75 510) 25
HBIRERLEH N (%)
, N4 A q A 0

!
A~ 7. Institute of Industrial Science,

() the Universiy of Tokyo All Rights Reserved. © Dr. Shozo KanekdlS, University of Tokyo

llllllllll



!
<" 1. Institute of Industrial Science,

() eUniveraty of T All Rights Reserved. © Dr. Shozo KanekdlS, University of Tokyo 56



Cn
vy

U HyGreen Project K )

HyGreen : Hydrogen Generaton by renewable energy
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HyGreen Project

B wn

5.

0 N

J H, O,
‘ A I Co,
[ 24 . . 1000
U I
A7 J 1 800
a a
i & S 600
N N 4 J N TE
As 8 400
GO, o 200
IGCC O I
a v ~ 0
0 @PGCC 54 19 AP
N N 7 N
a 6 M
" 0
"4 Co, 71
J N\ z AZEC 4
BRICS J A

|IGCC level

0 10 20 30 40 50 60 70 80 90100
Gasifier ratio (Fuel calorie basis)[%]

a

T XK T . [No25-13] % 29 E# N - TRILF—RKM LRI L[2025.6.5-6, &iR)]

', Institute of Industrial Science,

the Universiy of Tokyo All Rights Reserved. © Dr. Shozo KanekdlS, University of Tokyo 58 ‘



HyGreen Project

a X

CO, A f LNG y
N A
L
N N
2 co, Y
z 20 1GCE level
a S eoo [_o[ liGFCieel
HZO (t_l; . -LI:J(_B—C-CI;\ZEII-_-'—-’
02 — b 0 0 10 20 30 40 50 60?70 80 9?0100
T3

|
,11@‘;\ Institute of Industrial Science,
L 5

) the University of Tokyo All Rights Reserved. © Dr. Shozo KanekdlS, University of Tokyo 59 I

Sl MTAYIRGMEEN



1K

5 5 5 ge— ? ' i
...... ,l ........ ..... B ....... J Combustor )
- p>1~5bar | E E p>30 bar ;

meunmversiarone — All Rights Reserved. © Dr. Shozo KanekallS, University of Tokyo

b s MFAYIRGMEEMN

60



Step 1. HyGreen Project1l: KX A
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Step 3: HyGreen Project 3: SOEC A
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AZEC: Asian Zero Emission Community
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2. nHyGreenPr oj ect: A New Coordination of R
Plenary Lecture by Shozo Kaneko, University of Tokyo
Polish-Japanese SymposiumHydrogen Energy and Advanced Energy Systems
( July 24, Toyosu Tokyo )
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Energy Policy Act 2005

August 8;2005
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President George W. Bush signing
H.R. 6, The Energy Policy Act of
2005, at Sandia National Laboratory
in Albuguerque, NM, on Monday,
August 8, 2005. Congressmen Ralph
Hall (R, TX) and Joe Barton (R, TX),
and Senators Pete Domenici (R, NM)
and Jeff Bingaman (D, NM) also are
on the stage.

« $14.5 billion in tax benefits
+ other funding assistance

* Provides incentives for
power and fuels from coal
gasification, nuclear power,
grid upgrades, energy
efficiency, and renewable
power and fuels

« Clarifies rules for siting
power infrastructure and
investment, and grid
reliability

» Addresses climate
challenge through sound
voluntary actions and
acceleration of technology
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DOD’s “Clean Fuel” Initiative

To gain secure fuel supplies, DOD seeks
i A -
domestic commercial sources of clean fuels. |

To start, DOD will catalyze industrial clean fuels
production based on coal gasification for FT fuels.

DOD will develop fuel specifications; procure supplies of
fuels for testing; and evaluate, demonstrate, certify, and
implement clean fuels.

DOD'’s analysis confirms that production of sufficient fuel
supplies for testing requires government incentives.
DOD faces similar roadblocks as IGCC: High cost of fuels
production, plant reliability concerns, environmental
uncertainties, financing difficulties.

Collaborative analysis of risks and incentives can create
synergies for DOD, DOE, EPA, & states—and
opportunities for industry to build commercial plants.
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1d 7 6% 12% U.S. Power Plant Sector, 1950 — 2004
Natu ral Gas The wave of NGCCs built since 1998 faces bankruptcy, mothballs, or
MR e L . idleness due to high gas prices. Many new plants are under study.
Natural gas price volatility, >100%

variation in a year, is damaging key
industries that depend on gas (e.g.,
chemicals, fertilizers, metals, cement).
Stakeholders resist LNG terminals.
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2013.6.25 Climate Action Plan 4 0

The PreS|dentlS Cllmate ACtIOn Plan THE PRESIDENT'S CLIMATE ACTION PLAN
(June 25th ,2013 at Georgetown University)

1. CutCarbon Pollution in America

2. Prepare the United States for the Impact of Climate Change
3. Using Sound Science to manage Climate Impacts

4. Leadinginternational Efforts to Address Global Climate Chan

A\~
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In the meantime, Obama Is pressing the case for carbon cuts
abroad as well as domestically. In his recent bilateral discussi
with the leaders of Japan, South Korea and the Philippines, tl
president spent significant time talking about climate, accordi
to aides. Heaised concernsawith Japanese Prime Minister
ShinzoAbe and South Korean President P&@&urrhyeabout
their financing of coalfired plants in the developing world
aldes said.
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May peace come Wil th

The End
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