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1. Introduction 

 
Al Furat Petroleum Company (AFPC) is a joint venture company located in Syria. It operates 
some 40 oil fields located in the Euphrates Basin in Eastern Syria. The reservoirs are mainly 
sandstone and contain light oil. They show a wide range of complexity from marine massive 
sandstones to fluvial channel networks. Water injection has been applied at early stages in most of 
the fields so after about 15 years of production under water flooding, this provide a very good set 
of case histories, reservoir analogues and benchmarks for waterflooded fields.  In this paper, we 
will try to present how water flooding has been implemented and reservoirs managed to reach to 
relatively high recovery factors.  
 
2. Justification  
 
Water injection has been applied in fields where the natural water drive is not sufficient to 
maintain pressure and production with the objective to maximize the ultimate recovery from these 
fields. Initial reservoir studies predicted that if we had continued production depending on the 
available natural drive mechanisms, the recovery factors would have ranged from 5 – 30 %, which 
is considered too low given the nature of fields’ reservoirs and oils.  
 
3. Patterns 
 
3.1 Peripherally: This pattern has been applied mainly in the Rutbah formation, which is a 
thick marine sandstone relatively homogeneous reservoir.  
 
3.2 Line Drive: This pattern has been applied mainly in the Mulussa F formation, which is 
fluvial channels, low N/G relatively more complex compared to the previous Rutbah reservoirs.  
 
 
4. Benefits  
 
4.1  Maximize Recovery Factors 
 

One big benefit of applying water injection in AFPC 
fields is reflected in the abvios increase in recovery 
factors. Table (1) shows a big range in recovery 
factors which is mainly a result of the geological 
complexity.  The formations show a wide range of 
complexity from marine massive sandstones to 
fluvial  channel networks and therefore also a wide 
range in recovery factor.   
 
 
Table (1) Recovery Factor Comparison with and 
without Water Injection 
 
 
 

 

Field RF without WI RF with WI 
Abu Hardan 25 50 
Al Ayya 17 50 
Azraq 31 54 
El Isba 0.2 - 0.3 0.4 - 0.5 
Galban 35 50 
Jarnof 25 50 
Jazeih 16- 29 40 - 50 
Jido 15 50 
Omar 0.1 - 0.25 0.3 - 0.5 
Saban 19 - 28 35 - 45 
Sijan 18 - 35 50 - 60 
Tanak 36 53 
Tayyani East 9 27 



4.2 Restore Production Profiles and Delay Artificial lift 
 
One of the obvious observation from monitoring the performance of the water flooded fields in 
AFPC is that production have been restored to acceptable levels because of water injection, after 
it had declined significantly at the depletion stage. Further more, the natural flow of the producers 
in these fields have been extended to very high water cut levels (up to 95 %), which have delayed 
the installation of artificial lift and reduced  the development cost of the field.  
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Figure (1) Isba Field Production Performance before and after implementing water 
flooding 
 
4.3  Dispose the Produced Water  

 
The policy in AFPC is to dispose all the formation water in an environmentally friendly manner. 
“Manage its water resource and related waste steams in a prudent manner so as to avoid wastage 
of river water, avoid damage to the environment and where possible provide positive benefits to 
the community at large” (AFPC HSE handbook). 
 
 
5. Challenges & Mitigation 
  

Challenge Mitigation 
Reservoir Compartmentalization - Integrated reservoir modeling 

- Infill drilling 
Fresh water injection - Special logging.  

- Bottom-up perforation strategy 
- Minimise the use of fresh water 

Injection capacity - Regular pump maintenance 
- Close well and facility monitoring systems 
- Separate produced and fresh water streams  

Reservoir Heterogeneity  - Water shut off (mechanical, chemical…etc) 
- Proper stimulation recipes (acid, frac…etc) 
- Proper completion design  

 
 
 
6. Reservoir Management and Surveillance  
 
AFPC pays great attention to well and reservoir management especially for the water 
flooded fields. Intensive well monitoring, proper analyses of the data and quick 
interventions  have been the key success factors to optimize the benefit of water flooding.   
Some 1,000 well entries are carried out each year, in which, 600 of these are data 



gathering activities in support of Reservoir Surveillance and Management of the 
waterflood progress.   

 
 
7. Conclusions 
 

•  Water flooding has generally shown very good performance in AFPC fields with recovery 
factors reaching to over 60 %.  

•  Any disappointing results are mainly related to the complexity and heterogeneity of some 
reservoirs. 

•  Reservoir monitoring and management are key tools to guarantee and maintain good 
water flooding performance. 

•  There are always challenges against successful water flooding projects, however, 
identifying these challenges as early as possible will help solving them on time and 
minimize their impact on the total expected reward from water. 
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