No.1 (2012.12.14)

ol mxX—F U F - BREKIFSE S

® 1 5 /BN

< H FF:Fp24F 12 A 14 H (&) 15:00-17: 15
B T EECREARER 2 SRR 335 B

- BN (HOPRIg) -

a1 —
FRNE SEAs!
16 R
Gt o
KR EZ
SR
EIE S

FER RS

N &
A1) BE—
TR R
NPT
KA FEH
A F
ko w

S HHE NS HREIEGERT - BRFR K240 F#0% / GCOE fEfE AR

ERERTERASE MBI ER S A - SR

PP FE IRt WFSERHSE EARSERR AR -

MASHHE BN - e AT 285l 7 — - HE

MRS Y Y —F ' o ¥ — - REBHEAER

REEH AR A« B SEA

Py —THRARE V=T =V AT AHEER VAT AEGRE T X
ATk

NPV =y A =ayla—va Xt FEERE-E22&V)Y
2= a U ARERIAT R

RS REFEFET X =R 5est - #d% GCOE LV — & —

HERT: REFEFET L X —F2i5est - #d% /GCOE v ) 4V =4 —

AR REFEFET 2L —R2ges - 2%

AR =X —BETRARIERT - %

AR =X —BE TR IERT - %

AR =V —BE TR IERT - %

R REFEFET L X =R 5est - Freih# (GCOE)

Nuki Agya Utama FE K KRFEFEZRLX—F2050F - FrEEE (GCOE)
Farzaneh Hooman HREIKFE KEPiT R /LF—FB220F55F8 - FrEifstE (GCOE)

@1 E E

CER L BRIy a U EARRLE TS r— LT U R O 2
- &F} 2 : Energy supply-demand for South East Asia region

- &#} 3 : Toward a CO2 zero emissions energy system in the Middle East region

« &El 4 : Future Zero-Carbon Electricity Scenarios in Japan
- &kl 4 : GCOE News Letter No.11

- &kt 5 : GCOE News Letter S2

- &kt 6 : GCOE ek 2 34 A ik « il &

WENE
1. IS DOFE

I D NRIEAEX DV BREN D o7z, FRLCE, EHIICEL THW IR L4



FITORAZMAMA D Z & Eleolz, BMEEITARD Lz, &K% 2013 4 3 AICRERESH
A PETT, AREAELY . SEb . W50 Topic IZOWTHEIT LET, EFI3/NEE
75 Global Scenario ([Z2OWTDOHEST. Hev T, Hooman WL E IXH O A1 AT A OLEE
AT L Nuki SRR T 7 OV X—2F U A ZEA LET, FRCHRE R ET
VT DA Peak DOWFTE, LI DL B EE > T U A0, WEFEX D 3o LT
TE L WEFEEBZTWAARBIKISEIEZ ST, 2030 4F & 2100 HARE AT
UNGEA=B= 3 I i

2. VU AR L

FPNINTELEENS 2100 FEF P eI v g VEAAREE T S a— 0 F Y A eET ok
WA Lz,

BEAERFZE 0> BRAR

TRVF—FT VRO FEFH RIS TV D

U A X SRES iz X v AL ST D

IPCC RFTOH L 72 & 72> T D

TorxI v g URFHIZ K IER0RS, DEOAREEIN RIS TN S,
D78 0 fRE KRR, SE OB AN LE L ED,

A F= A CCS NLEE

AFREF DR

BT RNV X —HIROT — % 27 /VITHY AT

Al% (BT AIDOYF U ATE eI v g O REME 2 B

& EEOSEERIC X 2%, A A~ A CCS, 350 ppml LDl aiiE
3 5 0PPM OEMIL, 2050 FFIZE o P 22 LT, 2050 4F225 2100 £ T, A A~
A CCS LY., Minus BEH T,

ERE LT mEE

FRIRG G, A F~ A SetEET )

WA IS K B BEFEM) A A~ A EHME (BTL). $RlZ e 171

CO2 HERDHARIZ L D v > 7

DC ~A7uZ7 Yy NIickbue—/VER ORI, BREHEm, #FE) 12X 25%Ek.
BIOEe=I v a ik

T VR
PR A 1 O M2 /3172 2150 - E T, 1 OFLIAD 7 v — )L T )LooHT
WIZEFENIC L BB HE a2 2 MMr/IMBIZ £ D = VX —R ST & KR E L EEAh



(EE S
EEEFCEAERETOErI v g VIR
7 OIER, CCS IFARFIR,

Tl I E IR TEDH S TVET N2 2 ETTN?

AN L ZHUXTRITIEZR LS, YT U A TTOT, R0 EBITETROZ LT, Y
TR EBZRNET,

FH . )IE LNEREAEDORFT L PREBEFEES TL I RET,

Va1 BRARIRZIN

CCS 721 CTH4rTidZ2 DT, Biomass CCS #EALTWET, £ 9575 & Minus 1272
DEFTOT, FHWIEE CO2 i3 Pipeline > THRMARIENE T, AR EI272 0
£7

AR 0 2100 £ THAR ZEROCO2 Z EBLR[REHEN HDH L O O—2DfFITLZ, 7720 CCS
HEALTWET,

EH : HRTIZCCS 20Tl 7z A0
AR HARTIHIEWTE OREK T CCS 225N H £V 72\ T, EBRIZT T3, SHirET
DIFTKRETT,

BV T NukifFE BT 7 V7 O =R X —F U FIZONWTHEN L TR 21T o 72,

According to IEA (International Energy Agency), BP (British Petroleum), governmental
or national level and intergovernmental regional level organization the South East Asian
Nation (ASEAN) will be one of the vast growing economic development and of course
energy consumers in the next decades.

It is predicted that the regional average GDP will reach 5.2% per annum from 2007 to
2030, while final energy consumption in ASEAN will grow at an average annual rate of
4.4% from 387 MTOE to 1,200 MTOE at the same period. The transportation sector is
expected to have the highest growth in consumption of 5.6% per annum.

The question whether the current regional reserve (exclude the unconventional
resources) (see figure 1) will have enough potential to supply the vast growing energy
demand in the next two or three decades. If it is enough what year is assuming the peak,
and if it 1s not enough how they deal with the short of supply.

The two prediction method is proposed, first is BAU (Business as usual) by using
HUBBERT method to predict the maximum production of Natural gas and coal
production based on the current proven reserved. The other method by using current

policy as constrain. Both have similarity in case of Coal, however big differences shows in
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case of NG, since the current policy in the region tends to use NG domestically rather

than for export purposes.

Comment: At present, the SE region exports fossil fuel to other countries, but in the
near future, the energy supply in SE region even cannot self - sufficient, so SE region has

two choice nuclear power or renewable energy.
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Topic: Toward a zero CO2 emissions energy system in the middle east region
Main items which have been discussed in this presentation can be categorized as follows:

1- Middle East countries process the largest proven oil and gas reserves in the world and
contribute a large fraction of the world's CO, emissions from the use of these as fuels
both domestically and internationally

2- The presentation addresses different policies that could dramatically change the future
course of the Middle East region towards a zero CO, emission energy system.

3- An integrated energy supply-demand model has been developed to analyze required
commitments include renewable energy and energy efficiency targets and the potential
of nuclear power, all of which should need to be considered in order to reduce CO;
emissions by 2100

4- The world will soon face a global crisis to dwindling oil resources and a peak in
production in the middle East region (peak year: 2019 and maximum production rate:
10.58 Gbbl)

5- Middle East energy demand increases by more than 86% compared to today’s level and
natural gas plays key role in the future energy demand of the Middle East.

6- The Middle East region holds sufficient potential for renewable (Solar, hydro)
energy, but at present, these technologies contribute only a mere one per cent to the
region’s primary energy mix.

7- Embracing the benefits and deploying renewable energy requires the adoption of
appropriate policies such as a zero emissions policy in this region such as: reforming
energy subsidies, improving energy efficiency, priority of electrification in industrial
and residential sectors, considering CCS technology as a cornerstone of zero emissions
policy, considering Solar electricity as a booster of electrification in case of

decentralized generation and Nuclear power plant proliferation in the long term.



8- The results indicate that nearly 43% of the global energy of the Middle East region can

be supplied from non-fossil fuel resources in 2100.

Q1) What are the main pre-requisites for developing zero emissions policy in the Middle
East region ?

R1) Energy subsidies should be removed for the energy system of the Middle East region in
the near to mid term. Subsidies often lead to increased levels of consumption and waste, as
well as subsequent environmental pollution. Energy efficiency should be promoted in the
industrial and residential sectors of the Middle Eastern countries by using more efficient
materials and devices and also switching to renewable and clean sources of energy. The
main source of capital investment for this scenario comes from crude oil export in the
future.

Q2) What is the main difference between CCS and CCUS ?

R2) Utilization of captured CO, emissions could enable EOR to provide more crude oil and
support future exports from the Middle East. In addition to enhanced energy security
benefits and revenues, CO,-EOR has potential to advance CO, capture technology and build
the necessary infrastructure for large-scale CO, storage in this region. CCS in this region
will thereby become to CCUS (Carbon Capture, Utilization and Storage) and presents the
Middle Eastern nations (as oil-rich countries) with a unique opportunity to both reduce their
CO; emissions levels and address the issue of oilfield depletion.

Q3) Do you have any CCUS as a implemented project in your country ?

R3) There is a small prototype in the Karanj oil field with a limited capacity.
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