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Background of GreenGen Project
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Background of GreenGen Project
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Initiation and Mission of GreenGen Project
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Timeline of Development

SFERBR S =M K Three Stages of GreenGen Project
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The Founding of GreenGen Co.
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The GreenGen Co. was founded in 2005 with eight domestic sponsors, which are
major power and coal companies in China.
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The Signing Ceremony for Peabody
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China-U.S. Clean Energy Cooperation Signing Ceremony
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* The signing ceremony of the Joint Venture Agreement with Peabody on
November 17, 2009 in Beijing.
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Ownership Structure of GreenGen Co.

.« thEE AL A ) 52%
China Huaneng Group
- FEIXKESREAF 6%

China Datang Corporation
« PEEBERNF 6% Y/ 4

China Huadian Corporation

« thEE R EH A 6%

i<
China Guodian Corporation

- FERNREERRF 6%
China Power Investment Corporation

- MEEAFGRRELA 6%
Shenhua Group

s ERFAXRIRERF 6%
State Development & Investment Corporation

« FEREERERLA 6%
China Coal Group

- HHREIR 2 A 6%

Peabody Energy
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Support by Chinese Government

KR * IGCCHXIARBEWTINFIFLRER X o
_ * GreenGen IGCC is designated as a supported project for stimulus of
State Council new energy industry.

« RIZIGCCIN B 3R 15120 H IE T BRF BT AN AL B BB A

e The Tianjin IGCC project has been approved by NDRC and will get
governmental financial support and preferential electricity tariff .

« KBIGCCImB#%R “+—H" 863itXIEXRIH.

* The IGCC project has been authorized by MOST as a key scientific
research program in the 11t Five-year Plan period (2006-2010).
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e The IGCC project has been permitted by MOF to utilize sovereign
loan provided by ADB.

China,Australia,Geological Storage of CO2

R = SR B



= PR 1E

International Cooperation
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International Cooperation Programs
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The Joint UK-
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(NZEC) Initiative
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Cooperation
Action within
CCS China-EU
(COACH)
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Conducting a
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NDRC and ADB
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Representing
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Global CCS
Institute
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o [H-BXHCO2HitE SMAFE/EIH (Cooperation Action within CCS
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In April 2009, China Huaneng Group (CHNG) joined the Global CCS
Institute (GCCSI) as the sole representative of the Chinese business
community. The institute will be responsible for coordinating and
supporting global CCS demonstration projects in planning, construction
and operation. GreenGen Co. will participate in related activities of
GCCSI on behalf of CHNG.
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Geographic Location
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ANENG GREENGEN TIANJIN IGCC POWER PLANT
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Performance of Gasifier

R Gasifer AR F A I S 4P
TPRI dry-feed two stage

A8, Capacity t/d 2000

SHEH, Pressure, MPa 3.0

BESME, Efficiency, % 83

BMEMS (CO+H2) % > 90

AT EE, Availability, % 90

PRI IS &, Coal FT, C 1100-1600




S TR 1=
i i >l 374 #Emﬁ

Main Equipment Vendors
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« Gasifier—Shanghai Boiler Co. LR AR

o BMRRA/AZBH—LEBESIATFIREHR

« Gas turbine/generator—Consortium of

Shanghai Electric and Siemens LiEgs SIEMENS

o EARN/ZBEI—LBES

« Steam turbine/generator—Shanghai Electric

E}ﬁMﬁ@%@ﬁmﬁ@ﬁﬁ
HANGZHOU BOILER GROUP CO., LTD

o RPERIP—UMNSRIPT

« Heat recovery steam generator—Hangzhou Boiler Group

° NRE—FHENEH
. A|r separation unit—Kaifeng Air Separation Mégk i T £ H
Equipment Group HNGCC ;0 004 mad
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Technology configuration and output

Ti H Item

& HL I Gross power output

K HL%% Gross efficiency

ft K Net efficiency
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Environmental Effect

HEE #2242 /Dust A= LYW/NO,  ZFHILHSO,
Pollutant emissions (mg/Nm3) (mg/Nm3) (mg/Nm3)

] 5% ki B T HEBURR O 50~100 450~1100 400~1200

National standard for coal-fired power plant

XiZIGCCIT B Tianjin IGCC Project
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International Financial Support
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Tianjin Integrated Gasification Combined Cycle Power Plant Project
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* On May 28, 2010, the Loan and Grant Agreements and affiliated project agreements were
signed in Beijing. Asian Development Bank (ADB) will provide USD 135 million in loan and USD

5 million in grant to the project.
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Progress of the Project

2010F9R k, e TETIIE.
« 2010FET#H4%E, 2HEELE.

By September 2010, all civil works
have been completed and the
installation of key equipments will be
followed.

o 2011440, FUEHEREIK.
« 20115AK, FFHREERAIR.

By early 2011, the commissioning will
take place in individual island and the
commissioning of the whole plant will
start from June 2011.
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Progress of the Project
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* Bird's-eye of the Project
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Progress of the Project
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Progress of the Project
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In November 2009, GreenGen Co. signed the memorandum of
understanding (MOU) with ADB. According to the MOU, ADB will
provide CDM technical support to Tianjin IGCC demonstration project.
In June 2010, ADB CDM team completed the project design document
(PDD). At present, the company is contacting the relevant designated
operational entities (DOE) to review the PDD.
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Key R&D Objectives

- ITRIGCCH mEESHFILZRE

o ERIGCCH[ HIBE L ZEITHFMMXESL

o RFBENITUWHSFEKRFLMERE. SHAREFEEMNKEBERR, URRFENK
SEALIES TN

o AERASOMWR GREHEEREEEREIAFEHNBGIR BRIt 5EELRN

» To master the carbon capture and storage system of IGCC power plant

» To study the carbon capture performance of IGCC power plant

* To develop carbon capture technology featuring low-energy consumption and high
economic performance as well as system integration and control technology

* To accumulate design and operation experiences for 450MW GreenGen
demonstration plant and commercial near-zero-emission plant
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CO, Transportation and EOR
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CO2 transportation by truck
CO2 used for EOR at nearby oil fields

Small portion of captured CO2 will be purified into food grade




151 151
Thank Youl!




