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Shenhua : the largest coal production and sale company in the world

B R BE. W, SRR

Coal, power, railway, port, chemicals

et al blocks
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AEEHENNHLTE, RBRENSERELERE, #HiE
SERAERESERASEEL AT,

Shenhua’s responsibility

whRERAI— SRR
Energy-saving and emission reduction— -
society responsibility

W& RARRBEFREAR—% RT3

Developing low carbon energy
technology—development direction
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ﬁﬁi—t’* *&"HRE,‘J?%H/@ Shenhua Actions

Q@ RSN Promote Energy Efficiency
Q@ TIZEEJR Energy Saving

@ F|FHUHE4EEJR  Renewable Energy

@ CCSHEANZE CCS Technology...

Hi BE PE T R CCSAH SR 5T AR,  7E B i 0 H A1 Al 5 T
CO Mt 5T, TR MEE BT B K TE, BILCCSAYEIH .

Prospective Study: Shenhua CCS Project

10-100 /7 I 2%

Feasibility 10,000-100,000 t/3 0.1-1million t/a
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FHAECCST AR L BB ccs R&D Route

@ CCSFEIA CCS Technology
@ COMFTRIEAIR €O, utilization

SorEREHIH KRR B RAE BRI R
CCSHI AR A 1T 14 CCSHE AR 1T
Pilot: CTL Pilot: Power
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Relay on CTL Plant
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Small scale TR, UAC
Algae
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R 1l Y ARG T 7= Mk CO, o SR

CO, reduction strategy of CTL Area

QO HAE T AL, KB, KANIFLKRITR, I, A
SHBEREG—.
Identified large—scale and intensive industrial development direction , and

realizing the harmony and unity of enterprises, society and ecological
environment.

0 FEIANKEAIET, FERBILIENERER, CO2HHRERIK.
=R B CO, 9 SEJCCS IR H $RAt 1 R 2% 4.

In the existing coal conversion process, the direct coal liquefaction
process is the most efficient ,and the emission of CO, is minimum.
High concentrations of CO, provides the facilities for the
implementation of CCS project.

@ FMRIRZRCOFHBAR, BIANCCS. i EmM B FEAF HEARE.
actively explore the technologies of CO, using, such as CCS, algae
carbon sequestration and resource utilization technology
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MIESURSHEERALT B REERAF ANSE XE

The national leaders pay great attention to Shenhua CTL project

XTI ] iR T R RIER
more strict demand on
environment issues
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AL HE I CO, T B SRIE T 25847 CO, from 2 processes
. ﬁ%ﬂiiﬁﬁiﬂﬁcoz coal to H, process
o %bﬂ%&%#i%@lﬁé& flue gas
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ERSETHRE, H{KEPEETE T Co,FIH,S.

After the transformation of the synthesis gas, CO, and H,S are

prolapsed from the low-temperature methanol wash unit. H,S

A AR BTG {KIE B B SE T
Syngas Shift unit Rectisol Unit

RBFRIRKECO,SEHARMM T (vol%) Composition

H, | H0 | Co Ar CH, H,S C0S CH,OH

b > | = p

1.396 | 0.0334 | 0.001591 | 0.004724 | 0.00160 | 0.00002798 | 0.007211

HWRE CO, NLECCSIRHE T (] 24

The CO2 from Rectisol is suitable for CCS
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Yo ML BRI AE M H Shenhua Science and

Technology Innovation Project

LR B CO, R K AL E T S0 5T Shenhua CO,

Capture and processing program study

wHEEEIE . H'EA1EDHSino-US cooperation

project/other cooperative projects
ML EZBALCO MR . BFMAIATHET A
CCS Projects Pre-feasibility study of Shenhua

Y PEAEETH. £RARFAIFTE Sino-US cooperation

project / Shenhua Technology Innovation Project

ML E BRI CCSTIATHR 7
C CS Projects Feasibility study of Shenhua

Yot R A3 5 H Shenhua Science and

Technology Innovation Project

HHECCSHKEBH AR 7T CCS key technology study
of Shenhua

< HHEERICCSATEI H/E KB 5 H /F & &1ET H

Shenhua project/ International project

10 M/ S rse Lz E

100,000 tons / year demonstration project
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Igﬁ% lj‘] ?é: Research Contents

1 LR HRERCO, HERI 5 5 A

CO, emission investigation and analyses of Shenhua

2 AECO, MHERAR R RIS & EFR

Roadmap of Shenhua Group CO, emission reduction

3 R ETHERAL IR H SURCCS AR T 5T

Key technology research of Shenhua CTL CCS project

4 10/ M/ 4ECCSRIETIE

Establish 100,000- 100,000 t/a Demonstration Project
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E'S‘BEJE E‘JI'{’E Completed tasks

1 B0 ¥ CCSIARKRIBUR . REEHFIFT K.

Investigate and analyze the research and development of CCS

2 BF T MR AR R B AE COLHEUE i .

Complete the Investigation and analyses of Shenhua 4 areas

3 VIF R T #HEEE CO AR AR BE LI, LKFIH
CDMAL Y SRR

Put forward the roadmap of CO, emission reduction of Shenhua and route

of utilizing CDM mechanism.
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El'j"__“_’lj EE H‘JI’VE Completed tasks

YA e AR A T AR IR H I FR B I8 T RN 5T

Analyze the potential chances for CCS of CTL and coal chemical projects.

PR g X — R B A AE R (RIS
. REEE. Bk AT T MRS

Analyze and select the potential formation in Ordos Basin (including
oil/gas fields, deep coal seams, deep saline reservoir)

A BSENC T TRER . EEHR. VR, R
FL b BAT KA B BARSCRF B IR -

Survey the companies and units of chemical engineering design, geological
exploration, physical exploration and drilling et al.

5ER10 7 M/ ECCSAYEIN H BT AR FT A 15 TAE.

Finish the research and construction of the 100,000 t/a Pilot Project
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Target of the Shenhua CCS pilot project

FEHKEHFCO2XERAR, ENHABITPEEITRER
iR RNEKEHERETRE, MEA10AM/E,

SeRk 70021 T1E, FraadEssiE N\ ALl

Finished the injection test, start the injection and monitoring

Size:100, 000 t/a Dec, 2010: injection test
> MAREFHE TITU SR E ZSHREXREAR CO2 capture technology
> HKEFFRNELL, BIFENTZ selection, simulation and injection
> ZEIRMTENERRETELAEFAR safety, monitoring, alarm, treatment
> AR T OusCo2EE /K ZE FRIALEFN  DSR sequestration technology




#4107 MEZf /S COSR 3BT H R R

The milestone of Shenhua CCS pilot project

ETEMHNMRIIE. PERSENBSF, FarSelEHNMRER

Base on the former project, Shenhua begin CCS demonstration project

2008.1(> 2009.2>>2009.12 2010.5>> 2010.6>> 2010.8>> 2010.12 20111 2011.5

ﬁgﬂﬂlﬂﬁ_&%
reparation HERLEER

Lay of foundation

IEXNHRIE .
Carry out works ENFFEE
njection well drilling

RS RREREITERTE
Capture running
wEMTH
Injection test

EXFREN

Starting injection

Finish 3D seismic
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Z& RS H20 ,H2S
Impurity gases
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)) WEiEE T ZRFE process of capture

25°C,0.0
5MPa,
17.84t/h -
CO,FE4&#1
CO2 compressor
SHENEH
Gas—liquid
separator
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CO2 purification tower
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Analyzed the potential formation
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Ordos Basin has giant potential of o
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CO, sequestration (several billion =) wipr
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BB T
(300KMELpy), 58 H 7N
TER 7 X 3

7 target formations near CTL
Plant (within 300km)

« 3INEKE

3 deep saline reservoirs
11 2

1 oil reservoir
(O

1 gas reservoir
2R 2

2 deep coal seams




))) B 58 X /7 B A1VE E location and range of research

EI)\II:EL:H%;“@H’.IJ_ 72y
IKmil, THIXXIRETHEE
HM%‘K1“,W SN ENTS
IREBHTAMFAEREER, TXEEA
P ARG SH.

The research block:9km from DCL plant
in the north of Ordos basin

ol i Aﬂlrlh
!-Urr:l ¢

110°30"

40°-

387 "

36

AL R )
Shenhua
DCL plant

g
— 40°
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136




%E}iﬁ)\lz %Eé&f@%&ﬁi'ﬂg Finished the 3D seismic exploration

IR HE F2100km?
RHEEHE

Potential formation

f5anFor example: A& F2H51 B FI|[X———5 potential blocks in Shihezi Group
AT LR B4 B FI[X ----4 potential blocks in Shigianfeng Group
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HEAXFAAE  wells location in injection block

Monitoring
well 2
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Finished the well drilling and logging
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Y=y I

Reservoir selection

- I:..l...l’ _@%:

XL HRFRRET 21
WA R HFE XA RE, MG

M, 7E1000—2500m2 A4 2 RIS
FCO,HITETERR . TR —

From 1000 to 2500m, has several
reservoir-cap rock combination in the
vicinity area of CTL plant.

B
F
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Reservoir selection

RIE =2 BEHIRFIEAFREIESE R, %8
A B, £1690~2453m2 5k 212
112.6mKIfE 2.

Total thickness of reservoir is112.6 m from 1690-2453m.

ﬁ%)%@;%: reservoilr FEEE. cap rock
=B RN FHHEH
—_BRATIEH
—_BRAGTA
—BRUGHANERRDXWA

=BRKERA. KA.
T AR ZK v 4 e AR T A
FiatER ERERE.




FRUER. XK. WESFTZRT

design fracture, production test and injection test

S FL5E

Perforating Completion iﬁ% e Ve
. HEA
Production
test e injection
T Y Ay
IERATRIF R % [ 4
Well testing E\ ;;:ﬁ]

Fracture
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Injection together Monitoring respectively




SRR MY T Finish monitoring design

s

1 WNHFTTHEFE Pipe string of monitoring well

7. BEFENZE{LEXEHE P and T transducer and sampling

=l== i

3 A
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£ SkAEF /EC% E(J%
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Underground
water
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time-lapse VSP
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AT HIMAIN H coring and test

éﬂﬁk\ ‘Ii't}ﬁ\ Eﬁﬁ(\\ %ﬁg%
> Composition, property, age and
solubility et al
. HE FIALRD T
Composition, isotope test

YRR . IR R

> hysical and chemical property,
Mechanical property,
Storage simulation test
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Rock
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Several simulation for target formation

* £ EIRILEA BEim A2 1077 I/ B AR
Multi-formations injection simultaneously
*gﬁwﬁgﬁﬁ%%ﬂﬁﬁ%ﬁﬁﬁﬁ

Simulation of CO, plume and pressure
distribution

* RBRILEERE: EAEE, BEX,
TmREER, BB FERAE

Low permeability and low porosity, low
inject-ability and more difficult,

Fracturing is needed and need
verification

K NEFREER K

Providing the basis for storage
formations selection
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20114E1 8 ITBLRIEHIREMII injection test

In January 2011, the process flow of Shenhua CCS pilot project
and the injection test were successful

« RERNBEEEAN
Inject to single formation

«  RiHEA122.910

accumulate quantity is 122.9t

i

T — G o
SN
L
i 7T - rn
¥ 2 )
i

0
LY
1K

FIHIERR T (RSt Rt T8
BB B

The injection test indicates it’s
necessary to enhance the
injectability for low
permeability formation.
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2011 E5 A FRESEN . HiiTo B RES

In May, performed the continuing injection, and evaluated the
different formations respectively

s

ESEANTT G0 WU Gz B N AL R AVEANE, R
)\%%I&&:u“] BT HENERATEZE AT

The preliminary injection was divided into 4 stages, the next step is to
evaluate the each reservoirs according to the parameters and data
collected from the injection and monitoring well.

4.1

|
S

HEANE quantity injected 159t, 2 E{: AL/ stable pressure 6.79MPa
HEANE quantity injected 300t, f2E{E K] stable pressure 8.05MPa
HEANE quantity injected 442t, #2E7: AL/ stable pressure 8.63MPa
92k 7 EANE quantity injected 587t, f2xeiEAJE /] stable pressure 8.15MPa

||
P

1]

H B B #
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VOZRyEANF OB ELIAN 0°C. The CO2 temperature at wellhead is 0°C

I HWrE E R IR
F=B
No3 reservoir is proved

with the highest
permeability.

RGBSR E
RADRER, BfeE—F
WEE

The permeability and
absorbability of limestone
has not been well proved.
More inspection and
analysis are needed.
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Plan of demonstration(100,000t/a)

1 HERERKRANET

2 73R H FIRHHEA

3 R R BH Kl

4 CCSzaJuIn H W25 AL

5 SEREEIEN B iR

CAGS Workshop 2

20114E5 H JHRIERIEA

Formal injection in May,2011
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IECCS/RIEINH 2R E eI ERIE
HIC02EL /K EFTFINH, HFEEMEIRSD
B RASIE

Shenhua CCS demonstration project is the first fully

process of CO2 sequestration in saline reservoir in China.

And wish cooperate with you.
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Thanks!



