2011 CeI32=

Of the World's total

- water supply-97%

is seawater and
of the remaining
less than 0.5% is usable

“unpoluted elean water.;

of | % e or g e oF

20M1. 3. 29

el R R R g k- )

UFET

o D110 L1 Y[ £ 032 20

KIER m=—

KORERA INSTITUTE OF ENERGY RESEARCH




ulrmm O1ROLITI|EAR
\mmm— KORER INSTITUTE OF ENERGY RESEARCH

CONTENTS

« StMojHX| nZ

cOlU XX B S 0

“ ..................................... S QAW ZUIAA AT Eoh2 A
-4 R

2Rz

T8 0+

c M MO HX| ZAMO ofHX] 32 A FF
0",_1,:3" oy - L cAdx zaTyUIE

x4 L} of SBMUIR WA

S < 71Et A H X 7| =

D +EXEZEZR 94



ulemm. OI=OILIHI|EA R
\mmm— KORER INSTITUTE OF ENERGY RESEARCH

et X| 7| =

270

Page 3



npmm o= OJ| L] X 9] = 03 21
KORER INSTITUTE OF ENERGY RESERRCH

~

o4x]7]% HAE o|Is 22 KIER

[ Energy Innovator KIER ]

OlYX|7|& 882 M2 O0|a)71X A=
229 0|{X| R&D FA HR7|H
7t X| 7| & 7L ME

o =XES} 75

-

031%;} ZEREY

ozl AE

ol
rA

ra
JH




npmm o= OJ| L] X 9] = 03 21
KORER INSTITUTE OF ENERGY RESERRCH

~

=0 4m7 |
@) EES sRseRtY | SIUR | SI0jux
NEARA MY | ouNATL | @R NEAPL | Jlzerd
2R | xR ws oz YH MY
T4 EF) | (BFAY | <2008.3. A|A
A £E) | HHE 25>
EfLOLA%| x . \
7 MY © © ©
(1978.5)
y 4
1977. 8 . 1980. 3 1981. 1 1991. 1 2000. 12
«
AUMBAFIATE 1) oumzmere s
(ME24 A9})
1979. 11 1986. 9

/

Page 5



Page 6

513
&
Y \
il
i kit latel leaieebbf “
nnm “ “ 1
Wl_m ! \.ﬁ. ..... s AR
5 ! i < Koo
s ! 4 w0 Anm%umﬂ "
b= = . 3 I magRE s N ED !
- “ S AREE b gsRaZ
—.— “ ® 1 o RFLHTED
.m “ /I IIIII I.\/I IIIIIII \\
m 1T T T 1
= be | | 0 q_
m SO - -
- | I “_M oH = T W =<
ol P | b ar | oF | o = o
| &0 ! od %o L]
! | ——
" | -0
! “ It 7" m
! ! o — @ <l ol K0
! “ N ~ F 3 <
| ! =< K
" | ——
0 _
B _ I+ T
oF. <l Wm T Jdodm
— o N Rk
{fu @_ﬂ Bl %M
M"._=|._._|._I N <41 __._A._u =<
K+ . [ [ [ _
<3l jol L = =
B4 | Bz oo 4w 4T
ﬁ - Rk - T M = s
(o A LA T
ﬁ_m T8 <UBI oB sﬁm.._
T ur oy Mﬂﬂo = %
=7 o L=
qL_ R0 W W " I
T M il ko BN
“Iﬁ_._. N X 53
™ o o> g8 R B
[ —] __ﬁv N RO =)
=S Rl
@ __m__m _ [ [ [ [ [
8l T W O N
— S| powm Rp 7l | Z0 0
— a &4 == T ___...m._
o O i EF o B
g8 T ¥ sm La
< T ™
&E




. =10 YIS0

KIFF .
KORER INSTITUTE OF ENERGY RESERRCH

1,600

1,200

800

400

E0f| AH(AH) 304 507 863 1,770 1,466 12.4%
EoIJ(H) 323 281 333 361 38 0.8%
\ * S0 AEAE A oM 7|E, M2 AED WA I|E

~




npmm o= OJ| L] X 9] = 03 21

KORER INSTITUTE OF ENERGY RESERRCH

Sr=mllu D |IEd+E 20

KIERO| A|CHX| R&D HFsf 81 Aqf \

- - =)
m

NS
T LY

v M2 X| 252
- SRl dIER 7H3)

v CO, =X o X& v CCS
v H 204 X| &2t A - MIA[Z|Zx 4] CCS HF(5HE2HE)
—
<2000 CH > v HiO|2C| & *c',*ﬂl’é*tl v CIGS u}a} EjYHX| ot
SHS v o023 47|15 - LG O| - E|(7| & 2 16.29 )
v 7Iede S v A HE/MNE 47|12 v 22ARHK|
v olix|-23d 25 tHS v DEXI Z MX|(PEMFC) - $iCfslo| AR (7| 2R 12Y Q)

<1990%c}> SR L
vouxs2 M Mn F) v LEDmEA
vouxEe % nzgs v oasm
<1980t Ll > v Solet

v/ o|X| ot 524 22t .

v 2LYXIY 52X 0|8




npmm o= OJ| L] X 9] = 03 21

KORER INSTITUTE OF ENERGY RESERRCH

0f| L1 X| = OF2]

T8 Ol

Page 9




npmm o= OJ| L] X 9] = 03 21

KORER INSTITUTE OF ENERGY RESERRCH

UIY Xl =02 =2 Ol+

.

~

(XI= : BP)
Peak Oil | MA M5 e S 2H|Z 30|
 Bbbl/y ' 5
) ! 100 - [XI= : BPI
a, W, =
000 3,517 0tbbl »
: 80 -
3,000 - !
1 M. King Hubbert | g 60 | ‘ f
2 —au
2,000 - —_ .
000 dUg = a0 T AH|
1,000 - 20 -
0 i 0 T T T T T T T T 1
\ 1950 1960 1970 1980 1990 2000 2009 i 1970 1980 %,22? 2000 2009 /
/

Page 10



S0 LI|2| S0 2

KORER INSTITUTE OF ENERGY RESERRCH

KIER - l—!

UIY Xl =02 =2 Ol+

2l ol

~

0 55, Mot=ZE|7l 5 e HAMLiX|ge| oI}
- g|H|o}, ¥X|2|, 0|, UAE, AFC|, 8t ofHl, 0]

° 02 A} « &
'EHPQOMESJNHIE} *SEs)
A 8
o Mﬁhﬁ‘:ﬂﬁl T
£ * GIOIS I Zleja199s)
« 2Jff2 2419091%) )
: N % BAHIE
* g g }?-u T TN =)
he "y " .

A
- AHANATA(2007, Q72 52| AT FE HY)

H o —

* EHE ©1 OJAF & Zi2|nK1a)

! s P e
o3 8 ““-ﬁa -b-Mm: (73~-85) ] s 7E 8
Jegage O\ |leEY s omxaw E
-ﬂum_mwm A -
L . .{'GIE-EHI =
) (]|« g2l 1 xi01= @ Lisolp00)
W o : 100
90
g0
70
&0
50
40

A sharp
drop ('26)

\ '69 '82 ‘84 ‘86 '88 '90 92 '04 95 98 ‘00 ‘02 '03 '04 ‘05 06 '07.9 '08.1 '08.7 09 11/

Page 11




Page 12

b |
=

AL Xt

e 72
FEM AFM MHHE 27

1,750

PEIPN

ol 5
s
o K
L e =
oﬂm 10
LK %
bl2
]| Kk .
: N ._J._ K
N r0 @ ol .
o m_. ol o R A
= K (=] o
= ol |* ar or ng ull
ol O
op _+__. " AR
|_._AIL |r_| 8l m or ol E =
|OrL N ﬂ_“_ ol K Ty N @
) = z® Hiog H:
of = WrR mx T
& — R =B BT =k
1 =) RIRO K %l o
- W._ ._.A.. ol gr o % ok ol
fr - |_._.._. BOKR TIE R R ]
K < ol T WX
oF! RUAM
Ty -t - i
:  IE @
ol 1l o
_5 ol
o]| ®
) . |
. —— B = 5
9 7ﬂ ..H..._.._.tl o, ‘ mw ..m 5
-— = e, v M g o $
{E z v | (@) © 5|
O °om o £ 8 il s
= © S22 1 el
4 RE A @ @ 30
- B o 8 1 |-
= M ol [ g8, \\ |
51 < al oy ke
@ﬁ. A_ Lo Kl m . € n_m._:..m__ A !
0 ol ok = = e T LV I
S SSHE )
@E_ = o KE ey ,.m mm
| R mm
= R HL e 3 &
o~ = =t — - g ._
—L ||rA 4.\||_|/ .
H\_- --”__ HO . W;L\\l-..ﬂr
S
S ®

QlE

Kio




nmm T=OLIXI|S0I N
—

UIY Xl =02 =2 Ol+

~

® 2040

H 0

- 230| W57} 204011 9K BE 0} QOjEICHs
HEE ASHO|M Za} B2 (0] 2| AT L)

=

Axfe] S22 A& TAECHH =H|7] 2ol
9| 30%7} Al2tE $|7] ZH (IPCC)

X £4A0]| oA MAH GDPL| 5~20%
F(AEIE A, 2006)

o /

KORER INSTITUTE OF ENERGY RESERRCH

Page 13



nmm T=OLIXI|S0I N
—

KORER INSTITUTE OF ENERGY RESERRCH

UIY Xl =02 =2 Ol+

7|12t o x| 22|01 E£F

Of the World’s total o HMA & & 332 0.5%o| 42
water supply 97% A THss HEA

is seawater and

of the remaining

less than 0.5% is usable
unpolluted clean water.
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10 - efficiency 38%
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9 Increasing enerqgy efficiency should be the highest priority in the short term !!!
(Energy Technology Perspectives, IEA, 2010)
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(A cost curve for greenhouse gas reduction, The McKinsey Quarterly, 2007)
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(Annual Energy Outlook 2009, DOE, 2009)
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Carbon dioxide uptake by forests,
bivmass plaitatons and degraded
ﬁ) mine lands that are restored

" Carbon-based h

. production
i (e.g. fuels, power, | \
" g B wood, plasticsl  [Ilf ‘M
: b
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Depleted ail
Q&S resernvoirs

CCS Plant in Germany
(&AX: Vattenfall)

» CCSE= DY TURANM HiFE= CO2l 2 3 XS flet S 7I=(2H, H7=te AlH
- 200744 CO, HYE TS WHE 20| 41% KX
(World Energy Outlook 2009, IEA, 2009)
» CCS 7|2 Sol 20503 HH| CO, 2 HTF2| 19% XM& 7=
(Energy Technology Perspectives, IEA, 2010)
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The future is liquid ammonia!
o] FELIOP FIHOE HEE, C|WAE HEAHR 5 JHStE Af7} £ 20/
- Matthew Simmons (Energy Adviser in U.S. President George W. Bush) -

HEZ A|7|0{ NH3 A At

Air separation QOperation period: ~ 6000hrs
unit: Annual Capacity: ~750 tons . -
~200k€ g 2of
' o H :tora e = x| (A
tl:‘;:]rl: prOdUCt:on 3ta"k: g = 0" L:le x-lg- ExE (T—+—OIII L:le I-I xOI-)
~ 800kE .
#Hi2 28 7S
electrolysis
unit: CAPEX: ~4.000 k€
~ 1,310k€ OPEX: - 80k€ 2 (YL|Oof ALO|F)

OWNER'S COSTS: ~ 120 k€
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