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What is EOR? 

Conventional recovery targets mobile oil in the reservoir and 
EOR targets immobile i.e. the oil which cannot be produced 
due to capillary and viscous forces  



What is EOR? 

ÅRisk & Challenges 

ÅComplex, technology-heavy, capital and resource intensive 

ÅLong lead time 

 

ÅBenefits 

ÅRe-energizes the reservoir 

ÅEnhanced production and increase Recovery 

ÅCascading effect in increasing the economic life of the field 

 
 

 



EOR Contribution 

EOR ~ 3% of total 
worldwide 
production 

 EOR contribution  

12% of Western 
Onshore 

Production  

9% of 
Onshore 

production 

2.6% of  
ONGC 

production  

In cumulative 
terms, EOR has 

contributed 

4.5% of total 
Western  
Onshore 

production 

3.3% of total 
Onshore 

production   

1.2% of total 
ONGC 

production  



Onshore Scenario 



Lifecycle of EOR 

Staged Process for EOR Project Evaluation and Development  



Commercial Ongoing Projects 

ÅThermal Processes 

Å In-situ Combustion : Santhal 

Å In-situ Combustion : Balol   

Å In-situ Combustion : Lanwa 

 
ÅGas Injection Processes 

ÅMiscible Gas Injection : GS 12 Sand,Gandhar  

ÅWater Alternate Gas Scheme : GS 11 Sand,Gandhar 

ÅWater Alternate Gas Scheme : GS 9 Sand,Gandhar 

Å Immiscible Gas Injection in Borholla 

 
ÅChemical Processes 

ÅPolymer Flood-Sanand 
 
 
 



Laboratory Evaluation 

Pilot 

Semi-Commercial 

Commercial Phase-II 

             

Commercial Phase-I 

2000 

1992 

1990 

1997 

EOR Road Map: Balol 

1978-90 



Heavy Oil : ISC , Balol   

Envisaged Primary Recovery      : 15 % 

Recovered          : 20 % 

Recovery envisaged          : 43 % 



Heavy Oil : ISC , Santhal  

Envisaged Primary Recovery  : 17 % 

Recovered        : 28 % 

Recovery envisaged         : 43 % 



Light Oil : Miscible HC Gas , Gandhar  

Recovery through WF     : 36% 

Recovered Miscible GI    : 50% 

Recovery envisaged        : 54% 
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Medium Oil : Polymer Flood, Sanand 
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Recovery through WF                : 15%     

Recovered through Polymer     : 26% 

Recovery envisaged                    : 39%  



Ongoing EOR Pilots 

ÅASP pilot-Jhalora (K-IV) : Too Early to Tell 
 
ÅASP pilot- Kalol-XII : Under Evaluation 

 
 
 
 



Planned EOR Projects 

ÅCommercial 

ÅASP : Viraj-K IX+X 

 

ÅPilot 

ÅPolymer : Bechraji  

ÅCycle Steam Stimulation : Lanwa   

ÅASP : Sobhasan : SS-II 
 
 



Conceptualized EOR Projects 

ÅGravity Assisted Immiscible Gas Injection : Kasomarigaon 
 
ÅAir Injection : Gamij 

 
ÅPolymer flood : North Kadi 

 
ÅMiscible CO2 injection : GS-11 , Gandhar 

 
ÅMiscible Hydrocarbon Gas injection : LBS-2 sand of Laiplingaon 

 
ÅASP flood : KS-III, Sanand 

 
 
 
 



Offshore Scenario 



Cumulative number of successful cases of EOR application by start year (Energies 2016, 9, 44) 

Offshore EOR : Few & Faré..  



45 

ÅKnown resources in known Location 

ÅModest additions on a large base : Gain substantial 

Opportunities  

Offshore Carbonates 
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 Challenges in Offshore  

ÅCarbonate Environment : 

Complex rock mineral composition, dual porosity system, 

fracture density 

 

ÅHigh Salinity (>30,000 ppm) & Temperature (~115 oC), 

Hardness (>2000 PPM): 

Limits application of Chemical EOR methods 

 

ÅLarge well spacing 



EOR Pilots 

ÅCompleted 

ÅSWAG in Mumbai High:  Premature breakthrough of water 

ŀƴŘ ƎŀǎΣ ƻōƧŜŎǘƛǾŜ ŎƻǳƭŘƴΩǘ ōŜ ƳŜǘΦ  

ÅSingle well Micro pilot on Low Salinity Water Flood in 

Mumbai High : First time in the world in offshore carbonate 
 

ÅOngoing 

ÅSWAG in Heera Field : No significant gain. Further studies 

like Pressure gradient, PLT and tracer survey are planned.  
 

ÅPlanned 
ÅLow Salinity waterflood in Western Periphery, Mumbai High 

South 
 

ÅConceptualised 

ÅLow Salinity waterflood in South Heera 
 
 



ÅLSF in Mumbai High & Heera  
ÅLaboratory Studies : MH & Heera  
ÅSimulation Studies  : MH   

 

ÅUpscaling from Lab to Field  
ÅSingle Well LoSal Pilot conducted in MH South 
ÅApplication being planned in MHS & S Heera 
 

         
 

Low Salinity Waterflood   



LSWF in Western Periphery 

Relative K studies suggests incremental oil recovery 
with reduction in Sor by 10% 



Challenges in EOR implementation 



Challenges in Mature Fields  

ÅLegacy infrastructure and rising operating costs 

Å Integrate new development within current facilities 

ÅAdd new facilities to the existing one (Marginal economics) 

V Increasing water production 

VLate life opportunities 
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Challenges in Offshore 

ÅLarge well spacing 

ÅHigh retrofitting cost 

ÅLogistic of transporting EOR agents 

ÅWaste Management & HSE issues 

 

ÅFear of Unknowns & mindset 

 



EOR Enablers 



Knowledge Partners 


