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Ѓ҅Є ‟ Brief Introduction  

Î  ԓ1905 Ї Ҳ שּ
ᴗҟӐ҅ЖYanchang Petroleum founded in 1905 is one of the 

four qualified enterprises for oil & gas exploration in China. 

Î  2007 ֥ 1000Ҍ Ї 10 Ҍ ҏװ ֥ ֥Ї
2016 ֥ 23ֽ Ж 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 m3. 

Î  ҟꜙ שּ ɻ ɻ
ЖIts business include oil and gas E&D, coal mining, chemical industry, 

and R&D etc. 

Î  2016 қ Ņ500 ņ 325r ɼRanking 325th  in 

Fortune  Global 500 in 2016. 

Ҳ ҏ  
The earliest oilfield discovered on the Chinses mainland  

 Oilfield    Chemical industry   R&D  



    ɻ ү ᴗҟ Ї

Ӏ Ὴ ҅ᵩ ɻ⌐ ғ ɼYanchang petroleum 

possesses Yanchang Oilfield,  Yanôan Gasfield and several coal mines, coal-chemical plants, 

and can carry  out the whole process of CCUS projects independently. 

1ɻ҅ᵩ ᴮׂש Integrated Advantages 

ЃԑЄ CO2-EOR ᴮׂש 
    Advantages for Yanchang CO2-EOR Engineering Demonstration           

  
Coal Mine 

  ṪҲўק

Coal-Chemical Plants  
⸗Ӊ▒≥ּט  

Oil Fields with Low Permeability 



2ɻᵤ ᴮׂש Low Cost Advantages 

Î ᵤЕ ᴗҟ֥ CO2 98.8%Ї 20

ᾣ/ ЖLow cost of high concentration CO2 (about 98.8%) from coal chemical plants 

(approx. 20 USD per ton). 

Î ᵤЕ ֥ ғ ᴗҟ ԓ ҅ Ї ԓ150

῎ ɼLow pipeline cost, less than 150 km between coal chemical plants and oil fields. 

 ṩұѝצ
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3ɻ ᴌᴮׂש Geological Advantages 

Î ╦ Е 12ֽ Ỵ CO2 Ї ꜘ Ỵ 1ֽ
ҏЇװ ֥ЖGreat prospects: Yanchang petroleum has over 1.2 billion  

tons of oil reserve is suitable for CO2 EOR. And increase over 100 million  tons of 

recoverable oil.  

Î ᴌ Е Ї Ї Ғ ЇCO2 Ὴ ɼ
Good store conditions: Shanbei Slope has simple structure, stable formation, and less fault  

developed, CO2 sequestration is secured and reliable. 

 ᾕᶕק
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CCUS Ї Ņ ŀ ŀ ņ ҿ҅ᵩЇ

ᵤ ɻ ɼCCUS project  integrates CO2 capture, 

CO2 storage and EOR  altogether, and it  will  help Yanchang Petroleum. to realize 

low carbon and sustainable development. 

√ ԋ ɻ

ᵤ

∆ɼInitially  

forming the technologies 

on carbon capture, 

storage and EOR 

2007 װ Ї ᾨ ԋ Ņ ҅֒ņɻŅ ԑ֒ņ

↔ ɻ 863 ↔ɻ ↔ ү ɼ
Since 2007, Yanchang has carried out the national ñ11th five-year planò ñ12th five-year 

planò  project, 863 national high-tech R&D  project, etc.  

Ѓ҅Є  Development Patterns 



҅Е√ ᵤ CO2

Ж 
I . Initially  forming low-cost CO2 Capture from Coal-

chemical Industry  

ЃԑЄ  Progress of Engineering Demonstration  

ü CO2ᵤ ɼRealizing CO2 

Capture with High Concentration and Low-cost. 

2012 ῎ 5Ҍ /

CO2 Ї ᵤ Ї

ᵤ ɼIn  2012, the 50000 tons p.a. CO2 

capture facility  was completed at Yulin  Coal-

chemical Company by Rectisol technology. This is a 

low-cost CO2 capture project. 

NO 
 Items 

 Cost 

̂CNỸ 

1  Feed Gas 0.00 

2  Energy 52.00 

3  Desalted Water 1.00 

4   Circulating Water  3.00 

5  Liquid Nitrogen  2.5 

ת 6  Instrument Air  3.0 

7  Depreciation Cost 50.52 

8 ḱ  Maintenance Cost 2.52 

9 ֲ  Salary 2.80 

Total 117.35 



҅Е√ ᵤ CO2  
 I .  Initially  forming Low-cost CO2 Capture from Coal-chemical Industry  
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The total CO2 capture capacity would be 500,000 tons p.a recently. 

ꜗ Ҳ  
Multifunctional Pilot Plant  CO2 ғᴕ  

Technology and Simulation System of CO2 Capture 

ü ᵤ CO2 Ї ҟ Ҳ ɼIndustrialized 

process package and pilot plants have been developed for low concentration CO2 Capture. 



ü ԋCO2 ɼReveal the law of oil recovery ratio changing 

with the permeability during CO2 flooding. 

ԑЕ ԋ ᵤ CO2 ᴍᵩ  
II . The feasibility evaluation system of  CO2 flooding in ultra -low permeability reservoir has 

been established.  

             ᵤ

Ї ᵤ
ᵤЇ ᵤ Ж
The oil recovery ratio  increases with  the 

permeability decline  by gas flooding, 

and decreases with  the permeability 

increases by water flooding. So, gas 

flooding is more suitable for ultra -low 

permeability reservoir. 

ғ  
The critical point of displacemet 

ҿ 8љ10× 10-3ɛm2 

The permeability limit between gas and water injection is about 8͘ 10× 10-3ɛm2 

ЃԑЄ  Progress of Engineering Demonstration  



ԑЕ ԋ ᵤ CO2 ᴍᵩ  
II . The feasibility evaluation system of  CO2 flooding in ultra -low permeability reservoir 
has been Established. 

ü  ԋ ᵤ CO2 ᴍ ᵩ Ї

ɻ ᵩ Ὺ ῗ ɼWe have established a 

method for feasibility study of CO2 EOR in low-permeability reservoirs. which considered  

more key parameters. 
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ü  176ү ԋCO2 ᴍЇ 25ֽ Ỵ

ҲЇ12ֽ CO2 ɼBy applying this method, we have evaluated 176 blocks and 

the results show that 1.2 billions of oil reservoir is suitable for CO2 EOR within 2.5 billion 

tones geological reserves. 



ҎЕ ԋ ᵤ CO2 Ὺ ᴍ ɼ 
III .  Formed  in-door experimental evaluation method of CO2-EOR. 

    ü װ Ὺ ҿ Ї ᴌCO2 Ї ԋCO2

ᴍ ᵩ ɼEstablishing the evaluation system of CO2-EOR based on the simulation of 

formation condition in the indoor physical simulation experiment. 

ᵩ  
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Е ԋCO2  
IV.  Establishing the reservoir engineering design for CO2-EOR  

ü  ԋ ɼCarrying out the fine study on the reservoir geology. 

    ҏЇ Ỵ ɻ ɻ

Ⱶ ῇⅎ Ї ԋ ɼAfter analyzing the reservoir 

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

established based on stratigraphic correlation and sedimentary facies. 

ЃԑЄ  Progress of Engineering Demonstration  



ü ԓ Ї ₴  
The reservoir engineering design based on the fine geological research. 

װ ә ԑ ҿᶡЕ 
Example of Jingbian CO2-EOR Pilot: 

É ҋ σ21ѥї ְᴥђ ҋ ε21↕ε ҋᾎ98

ᴬτTest wellsσ21 well groups with inverted seven-spot 

pattern, include 21 injection and 98 producing wells. 

É↕₭ᾛẩσӽ ↕₭ε—Ὂח ᴩצ ᾩ ₯₭ҏ

῎ε₯₭₦1:1τ Method of gas injection: start with 

continuous gas injection, and turn to WAG with water-air 

ratio about 1:1. 

É↕₭ ẘσ10-15t/d CO2τOptimal injection rate: 

10-15t/d. 

É↕₭ᴘגσ↕CO2ᾩҋẔ῏ᶼ↕ԃᴘגї 26MPaε

ҋᴬ↕ԃᴘגᶼ҇16MPaτ Injection pressure: The 

maximum bottom injection pressure and the minimum 

surface injection pressure are 26Mpa and 16Mpa. 

Е ԋCO2  
IV.  Establishing the reservoir engineering design for CO2-EOR  


