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1. Background
- PER_F{EittREFTE ( CAGS 3 ) : China Australia

Geological Storage of CO, (Phase 3)

- HEMFEER=-HME ( CGS ) : Geological Survey of
CO, Geological Storage in the Junggar and Other Basins

(2016-2018 )
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2 CO2 emission sources in the Junggar Basin
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* (CO2 emission sources are mainly distributed in the southern
basin, especially Urumchi, Shihezi and Kuitun.




2 CO2 emission sources in the Junggar Basin

Class Amount Emission N .

IR > R
rvrp e[z [os [ETE P
CISUCMNONNNCTR 19222 4t/ .
cemepm it |5 |mos  [REEETC USRI

BX, iR
I : ’ J
Total 3t [sa 2 (1. 06%):

»(C0, emission points:

e 54 sources with 132. 22
Mt/a emissions

Emission (Mt/a)

B Power plant H3]

m Steel plant 4%/ « Mainly are power

plants, accounting for
m Cement plant 7KJJE] 51. 06%

B Chemistry industry{- T. {€,0f.CO2



CONTENTS
1. AIRER

Background

2. ERRA MR 5 10

CO, sources in the Junggar Basin

3. XA RECO B HTF&ED

Theoretical meso-scale potential of CGUS

4. AEZR it X Rk 2 3 77500 PE e 20 4

Source-sinking matching of aquifers CO, storage

5. R CO,-EWR % H M RSERLITHFR

Numerical simulation of CO,-EWR in Eastern Junggar




3.1 Potential evaluation of CGUS

CO, Geological Utilization and Storage (CGUS) technologies

co2ii i A H R FAR
CGUS Purpose Technologies
Enhanced Oil Recovery, CO,-EOR IR M
Energy Enhanced Coal Bed Methane, CO,-ECBM  IRMEES
Production
Co, L YR % Enhanced Gas Recovery, CO,-EGR KRR
Ge,OI,Oglc,al Enhanced Shale Gas Recovery, CO,-ESGR IRTAS
Utilization
5 A A Enhanced Geothermal Systems, CO,-EGS ~ TE#
Resources
production Enhanced Uranium Leaching, CO,-EUL  IZX4H
HEREMNA
Enhanced Water Recovery, CO,-EWR IX7K
Co,
Geological Saline Aquifers, Depleted Oil & Gas Fields, Unmineable Coal Seams
Storage BKE, WgHSH, ANRER
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3.2 Potential evaluation of CGUS

- Mesoscale for target selection’X £t RE ( PRE )

Suitable for potential assessment of one basin or the inner
regional areas, similar as regional scale.

Between basin and site scales which needs more geological
survey for CCUS demonstration or industrialization in the
short term, generally before 2030 according to carbon
reduction target of China.

Because of the large coverage and complicated geology
different from abroad, the methodologies and parameters
should be more suitable for geology.

Without considering the technical and economic conditions.




Innovation of methodology J5 3% i3

USDOE Methodology
Geor =A"h Qe pco2 " E

- Focus on comprehensive geological study

EEBERGN MRS

- Specified the evaluated units as sandstone groups or sections,

HERETHLER , BEEWESA

- Defined the same parameters in the similar sedimentary faces

HERR RS

- Fully integrated with USDOE methodology and GIS spatial analysis
&5 R¥E T USDOEIT H 5 EZMGISZE A IR 5 ML s




3.2 Potential evaluation of CGUS

Area: 135,000 km?
Length: 700 km
Width: 340 km




3.2 Potential evaluation of CGUS
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Geothermal geology Xigi#hig17

Geothermal gradient
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3.2 Potential evaluation of CGUS

Criteria for reservoir selection basically:

iR AR R BEARSRA

RE Depth: 800 - 3500 m

&M Lithology: clastic rocks, carbonate rocks
BE Thickness:>10m

A.BRE Porosity: > 5%

BZEZE Permeability: >1 mD

#/&= Caprocks: regional, generally mudstone and thicker than 20 m
EZME  Distance from the nearby active faults: > 25 km
it MIE S Peak ground acceleration: < 0.40 g

& 3h h &4 Hydrogeology: not open hydrodynamic area

|
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3.2 Potential evaluation of CGUS
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3.2 Potential evaluation of CGUS

- Triassic reservoirs
= - EX 5 = Low exploration and research degree

Baikouquan Formation Baijiantan Formation
®: 13.18% average ®:14.1% - 19.12%
K:16.55-77.12 mD K:20.92 ~ 57.48 mD




3.2 Potential evaluation of CGUS

Jurassic reservoirs % REE

Badaowan Formation

Sectionl

Section2

Section3

®: 8.61% average P: 15.29% average ®: 16.14% average
K: 2.31 mD average K:>10 mD K:>10 mD
Sangonghe Formation -
1028 7 * ~
Sectlonl Sectionzlil Section2:1w Sectlon3 "
®: 9.64% average ®: 12.74% average  ®: 11.38% average ®: 16.54% average
K:30.18-375.36 mD  K: 1-190 mD K:1-143 mD K: 17.58-75:46 mD
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3.2 Potential evaluation of CGUS

Jurassic reservoirs % REE

- Xishanyao Formation )
Sectioniw Sectionzﬂ““ Section3ﬁj“‘ Sectionlldj“\“
®: 13.1-19.7% ®: 19.7% average P: 13.1-19.7%
K: 2.7-225 mD K: 225 mD average K: 2.7-225 mD

®: 18.35% average

Toutunhe Formation

K: 3.62-161.99 mD

Qigu Formation




3.2 Potential evaluation of CGUS
Cretaceous reservoirs HERBEE

Qingshuihq;_F\prmation e Hutubi Formation
Sectionlw b Section2

®: 16.29% average ®: 18.27% average
K: 1.47-369.82 mD K: 44.71 mD average

Lianmugin Formation

d: 28. 16% average 3
K: 166.22 -529.84 mD

Donggou Formation

©: 22.25% average
K: 110.38 mD average

g
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3.2 Potential evaluation of CGUS

Paleogene reservoirs

HIER M=

Ziniquanzi Formation
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®: 12.47% average
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3.2 Potential evaluation of CGUS

i Effective,
Enhanced oil recovery, CO,-EOR 0.148 Credible
) Effective,
Depleted oil field CO, storage 1.345 Credible
Effective,
Enhanced gas recovery, CO,-EGR 0.009 Credible
Effective,
Depleted gas field CO, storage 0.016 Credible
Enhanced coal bed methane, CO-,-ECBM LTRSS Theoretlcg e
Credible
4.02 expected
Unmineable coal seams CO; storage 3.405-7.783 Theoretlcg e
Credible
6 expected
_ _ 4.8027-164.093 Theoretical, Less
CO2-EWR/deep saline aquifers 96.055 expected Credible

s e
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3.2 Potential evaluation of CGUS

Total: 3.74-12.79Gt
Expected: 7.49 Gt /,M_ i

p T
Z

FATTEAR P33 A3 110"k’

(\/ =
20.642 /
l Bk

i 15.878

Potential of 2"? sandstone group in section 2 of Sangonghe Formation

=T B RbAH F S B AL AR E A ) A
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3.2 Potential evaluation of CGUS

Total: 1.96-6.70 Gt
Expected: 3.92 G %’“’“ "

-

FAT AR P33 4 110 "tk

I 36.340

20.189

. 4.038

Potential of sandstones in the bottom of Qingshuihe Formation
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3.2 Potential evaluation of CGUS

AL TR T 38 A 710 t/km®

I 951.580 \

476.828

. 2.075

Total potential of deep saline aquifers CO2 geological storage/EWR




3.3 Targets of EOR/EGR/depleted oil & gas fields CO2 storage
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3.4 Geological suitability assessment for CO2-EWR target selection

Level one Level two .

Mix of
Lithology 0.0 Clastic Clasticand  Carbonate
Carbonate
Characterist (pimglelayer o1 >80 30<h<80 10<h<30 <10
Reservoir IcorTthe g
A best : ; Turbidity, Beach bar,
con;:lrlitéons 2E0 || Szdlmentary fai:es 0.36 River, Delta allfide Reef
storage Ve"age/ﬁ’/oros' Y 0.20 >15 10<p<15 5<¢p<10 <5
potential n \i)e raog 5
permeability k/ mD 0.27 >50 10<k<50 1<k<10 <1
Storage potential per
storage g 49 UnitareaG | 1.00 >100  10<G< 100 <10
potential (10% t/km?)
_ _ . Shale and
Lithology 0.30 Evaporites Argillite _dense
Characterist _ limestone
ic of the 0.62 Thickness h/m 0.53 >100 50<h<100 10<h<50 <10
main : 1000<D <
caprock Depth D/m 0.11 <1000 2700 >2700
B%ﬁgrrﬁgm%glégl)o&ve 0.06  Multiple sets  Single set None
Geological Groundwater Groundwate Groundwater Groundw
safety [ Hydrt:r%cgyna 0.24 Hydrodynamic 1.00 high- r semi- ater
conditions ' conditions ' containment containment containment open
area area area area
Peak ground 050  <00sg 0958010 01550308 2040¢
ggﬁ\r/?tlc 0.14 Within
Y Deve(l)?ﬁ)cg(e:trgrgsgree 0.50 Simple Moderate Complex zgclfcri?le‘)f

farilde



3.4 Geological suitability assessment for CO2-EWR target selection

P= Z PiAi(1 =1,2,3.....n)
i1

EE P HME

5 High suitable: 7-9, 40,581 km?
> Suitable: 5-7, 34,876 km?
China,Australia,Geological;Storage,of CO2 A\
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4.1 Geographic information for GIS analysis
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4.2 Cost Surface

Legend

Cost surface
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4.3 Source-sink matching of aquifers CO2 storage

lLegend
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4.3 Source-sink matching of aquifers CO, storage

Eastern Junggar Basin

> 1R AR Hb X & B FT 8 CO,—EWREL K
BRI .

o HEBOEFEERT ML B
JTIEfERK, 88 EFEHNEY

Ulungur depression

>

yOE08E0E
LI

S C1TT. i Mew Energ 17. 61Mt
e & N o PULH AR AL 16
e BRI ROK 2 B A7 J1EOK, Hm

AR
» Eastern Junggar Basin is

suitable for early demonstration
of CO,~EWR or deep saline
aquifer CO2 storage.

e Main CO2 sources: mainly are chemistry industries and power plants.

» After completing construction and put into operation, the total emissions is about
17. 61Mt/a.

 Guanghui New Energy co., LTD: Ulungur depression located to the northwest of
Guanghui, has large aquifer storage capacity and good geological conditions.
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5.1 CO2 geological storage survey in Eastern Junggar
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Geological survey for CO2-

EWR in Eastern Junggar
Basin, Xinjiang




5.2 CGS Pilot project site of CO2-EWR in Eastern Junggar
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High precision gravity exploration
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High precision gravity exploration
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Sequential stratigraphy correlation
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2D selsmlc exploratlon and downhole test

=
© BIEBEAYL
¢ BARREIEA YRR BB

v’ 2038.00-2065 m: in progress

. 2246.50-2265 m: hydraulic discharge
@! T " is about 42 m3/d, TDS 40g/L, CaCl2

!

(- - 2392.00-2407 m: hydraulic discharge

IS about 41 m3/d, TDS 30g/L, CaCI2




Magnetotelluric sounding (MT) exploration
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Next work plan
v BAREGHT (B8 HREER X MDTH)

On basis of studies of source—sink matching, choose the
suitable sites in Ulungur depression in the Junggar Basin and D7
well for technical and economic analysis of CO,~EWR

v DTHMEERIE (BHFEERH T KBERENCOHEFR)

Reservoir characterization, including assessment of
groundwater resources and theoretical potential of CO, storage
of 3 main reservoirs

v' D73:C0,~EWR T RAEH)
Numerical simulation of CO,~EWR plan in D7 well, and choose
the most suitable reservoir for possible “push-pull” test

v #—BE1E

Further cooperation in reservoir characterization, numerical
simulation, monitoring, et al. of CO,~EWR or saline aquifer CO,
storage 7N
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