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mmm. YANCHANG PETROLEUM

Brief Introduction

X pl

The earliest oilfield discovered on the Chinses mainland
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71905 T X W |
v K A" JKYanchang Petroleum founded in 1905 is one of the
four qualified enterprises for oil & gas exploration in China.

2007 4 | 100 | 10 b np . 1

2016 ) 23 >K The oil production has reached 10 MM
ton in 2007, and maintained for 10 years. In 2016, the natural gas
production was 2.3 billion n.
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>Klts business include oil and gas E&D, coal mining, chemical industry,
and R&D etc.

I 2016 Kk N500 n 325 [ Ranking 325" in
Fortune Global 500 in 2016.
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L{z%,ﬂi Advantages for Yanchang GEEOR Engineering Demonstration

mmm. YANCHANG PETROLEUM

4 ' o¢. B W Integrated Advantages
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| H "o, ] - F [ Yanchang petroleum

possesse¥anchang Oilfield, Y a n 60Gasfield and severalcoal mines, coalchemical plants,

and can carry out the whole processof CCUS projects independently
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Oil Fields with Low Permeability Coal-Chemical Plants Coal Mine
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Advantages for Yanchang GEEOR Engineering Demonstration
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B W Low Cost Advantages
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Co,

98.8%l
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(?)/ >KLow cost of high concentration CO, (about 98.8%) from coal chemical plants

(approx. 20 USD per ton).
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[ Low pipeline cost,lessthan 150km betweencoal chemical plants and oil fields.
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| é:’é@ Advantages for Yanchang GEEOR Engineering Demonstration
3] t B W GeologicalAdvantages
T E 12 Y co, 17 "7 ¥y 1
Npl _ JKGreat prospects Yanchangpetroleum hasover 1.2 billion

tons of oil reserve is suitable for CO, EOR. And increase over 100 million tons of
recoverableoill.

t E ' | Fi T co, H g
Good store condltlons ShanbeiSlope has simple structure, stable formation, and lessfault
developed,CO, sequestrationis securedand reliable.
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Since2007, Yanchanghascarried out the national A1l five-yearp | afil2 five-year
p | a praject, 863national high-techR&D project, etc.

V Hu ]

A 1 Initially
forming the technologies
on carbon capture,
storageand EOR

R/ SETMT
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CCUS | N | | n e ol

u 17 1 [ CCUS project integrates CO, capture,
CO, storageand EOR altogether, and it will help Yanchang Petroleum. to realize
low carbon and sustainabledevelopment
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mmm. YANCHANG PETROLEUM
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|. Initially forming low-costCO, Capture from Coal-
chemical Industry

u CO.,y [ Realizing CO,
Capture with High Concentration and Low-cost
ltems . .
NO CNY
. 1 A Feed Gas 0.00

2012 ' 5b / 2 Energy 52.00

CO, | u | 3 Desalted Water 1.00

. [ In 2012 the 50000tons p.a. CO, 4 Circulating Water 3.00

. . 5 Liquid Nit 2.5
capture facility was completed at Yulin Coal- LB rogen_

_ _ o 6 n Instrument Air 3.0
chemical Company by R.ectlsol technology This is a . R =052
low-costCO, capture project. 3 T vElETEree Casl 252

9 . Salary 2.80

Total 117.35
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G |- Initially forming Low-costCO, Capture from Coal-chemical Industry
U u co | K 1 X [ Industrialized

process package and pilot plants have

CX

Multifunctional Pilot Plant

been developed for low concentration SCapture.
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Technology and Simulation System of CO, Capture
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The total CO, capture capacity would be 500,000 tons p.a recently.
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e E R u CQ M ¢
Il . The feasibility evaluation systemof CO, flooding in ultra-low permeability reservoir has
beenestablished

U HCQ D [ Reveal the law of oil recovery ratio changing
with the permeability during CO, flooding.

.|. u 60 TR
u | u ) GE — RECKI)
The oil recovery ratio increaseswith the :40 ,
permeability decline by gas flooding, % 30
and decreases with the permeability *
increases by water flooding. So, gas .
flooding is more suitable for ultra-low Yo { 0 00 1000
permeability reservaoir. BEZE (mD)

f

The critical point of displacemet

=

T € 8mb10x 103 m
The permeability limit between gas and water injection is about 8 10x 103 m
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— . Il . The feasibility evaluation systemof CO, flooding in ultra-low permeability reservoir
EKGH hasbeenEstablished
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u H  u CQ M ) b |
l o | Y i [ We have established a
method for feasibility study of CO, EOR in low-permeability reservoirs. which considered
more key parameters.

u 176y M H CQ M | 25 Y
X1 12 CQ [ By applying this method, we have evaluated 176 blocks and
the results show that 1.2 billions of oil reservoir is suitable for COEOR within 2.5 billion
tones geological reserves.
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mmm. YANCHANG PETROLEUM :

PE o u CQ Y M [

Il . Formed in-door experimental evaluation method of CO,-EOR.
un vy e I t CQ I H CO
M ¢ [ Establishing the evaluation system of CQEOR based on the simulation of

formation condition in the indoor physical simulation experiment.

CO M -. -. - 5.
COZ—EéR experiment Matching mechanism Matching characteristics Optimizing
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fluid characteristics dissolving and spreading macro-penetrating mechanism injection plan
and rule —
; i i
o p]  coNSOlidation and i -
Rock characteristics ™= interface character ; macro-correlation development factor
l ; and recognition L
~ I geological factor
: visible and diagnosis S
reservior characterisics | ™= g [ — ‘!'
portfolio of injection plans ®
l t \/ > fluid factor
-I- —_— non-miscible —
displacement mechanism | interpeetration field technology design > measure factor
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I\VV. Establishing the reservoir engineeringdesignfor CO,-EOR
u HU [ Carrying out the fine study on the reservoir geology.
pi Y 1 1 0
4 F 4 H [ After analyzing the reservoir

property, oil-bearing probability, cap rock and pressure, the fine reservoir geological model was

established based on stratigraphicorrelation and sedimentary facies.
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KD I\V. Establishing the reservoir engineeringdesignfor CO,-EOR

mmm. YANCHANG PETROLEUM

u | &
The reservoir engineering design based on the fine geological research

1 ) e Met E
Example of Jingbian CO,-EOR Pilot:

E WA o2ei . =2f WNe 21t e i A98
A 1 Test wellss 21 well groups with invertegevenspot
pattern, include 21 injection and 98 producing wells.
EtKkHiox dtKe—0On PX Q DkKnp
" ¢ DK N 1:11 Method of gas injection:start with
continuous gas injection, and turn to WAG with wedar
ratio about 1:1.

E: & Wo 10151/d  CO,t Optimal injection rate:
10-15t/d.

Et KPA ot COQNZ™ 2t dbPaAi 26MPas
WAt dp Az~ 16MPar Injection pressure: The
maximum bottom injection pressure and the minimum
surface injection pressure are 26Mpa and 16Mpa.




