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Abstract 

 

E&P companies strive to organize data, information and knowledge consistently to facilitate comparison, to learn lessons from the past and to 

better plan for the future. However, the lessons from past investments are seldom fully known or used due to lack of knowledge standards, 

changes in personnel, strategic priorities, cost controls and simply pressure on time. Artificial Intelligence (AI) including machine learning 

could be applied readily in many stages of E&P lifecycle. However, machine learning algorithms are best applied to structured and regularized 

data to gain meaningful results. Data preparation, regularization and standardization represent 90% of the efforts in many AI applications. To 

analyze and solve more complex subsurface problems at asset or portfolio level using AI, a large amount of effort would have to be made to 

standardize field and reservoir knowledge. We have conducted in-depth analysis and systematic documentation of the world’s most important 

fields and reservoirs and have established a comprehensive knowledge classification system to regularize reservoir knowledge for decision-

making using AI tools. The regularized reservoir knowledge covers every known type of reservoir in all types of petroliferous basin around the 

world. Each documented field report details how the field was discovered followed by basin genesis and source rock, structure and trap 

definition, reservoir characteristics and fluid properties all the way to resources and recovery insights, including development strategy, 

reservoir management and improved recovery techniques applied and their outcomes. A comprehensive knowledge model, with 450 geological 

and reservoir engineering attributes, has been established at both reservoir and field level. Each attribute has been consistently defined and 

contains a set of standardized values following a pioneering classification system. Rigorous standards, consistent rules and clear guidelines 

have been applied to capture reservoir and field knowledge to form a global knowledge base. To facilitate translation of this knowledge base 

into real-time intelligence and insight, a software platform with a robust search engine and powerful set of analytics has been developed for 

searching, retrieving, characterizing and benchmarking E&P assets against global analogs. Our industry-leading knowledge base provides a 

solid foundation for the application of AI and machine learning technologies to optimize the E&P decision-making. 
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E&P BUSINESS – WHAT ARE WE COMPETING?

“We are drowning in information, 
while starving for wisdom.  

The world henceforth will be run by 
synthesizers, people able to put together 

the right information at the right time, 
think critically about it, 

and make important choices wisely.”

Edward O. Wilson - American biologist, researcher, author



All rights reserved © 2019 C&C ReservoirsConfidential and Proprietary – Do Not Redistribute 3

• E&P is a knowledge-based business where superior performance is 

achieved through early identification and appraisal of opportunities and 

their efficient exploitation

• E&P decisions are subjectively analog-based, pooling companies’ 

collective experience. However, many E&P teams follow an informal 

and inefficient process that spans only the knowledge gained from the 

team's own experiences

• Analogs provide the opportunity to learn from local and global 

experiences and with this additional experience, more insightful and 

creative ideas can be generated, and better decisions made

• Analogs (intelligence) + data + technology = superior performance

ESSENCE OF E&P BUSINESS
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• Machine learning algorithms are best applied to 

structured and regularized data

• Data preparation, regularization and standardization 

represents 90% of the efforts in many AI applications

• To analyze and address complicated subsurface issues 

using AI, a great effort would be required to standardize 

and classify geological and engineering attributes  

CHALLENGE FOR ML& AI APPLICATION
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• Over the past 25 years, we have conducted in-depth analysis and 
systematic documentation of the world’s most important fields and 
reservoirs 

• Established a comprehensive knowledge standard and pioneering 
classification scheme to regularize field and reservoir knowledge

• Application for AI is phenomenal as it contains  a robust data model 
with >400 geological and engineering attributes

• Each attribute is consistently defined and contains a set of 
standardized values following a hierarchy of classification

• Rigorous standards, consistent rules and clear guidelines have 
been applied to capture field and reservoir knowledge and codify 
them into a coherent knowledge base

OUR SOLUTION TO AI APPLICATION
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GLOBAL FIELD AND RESERVOIR KNOWLEDGE BASE

Every Petroleum Basin, Play/Reservoir Type, Production Technology and 

Improved Recovery Method around the World
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In-depth analysis and systematic documentation of the world’s 
most important fields and reservoirs

✓Exploration history: play concept & discovery techniques

✓Regional-scale info: basin evolution & petroleum system

✓Field-scale info: trap, seal, reservoir & fluid properties

✓Resources and recovery: development strategy, reservoir management 
& improved recovery methods

✓Table of parameters (> 400 geological & engineering parameters)

✓Figure: map, cross-section, log, plot and production history

FIELD AND RESERVOIR ANALYSIS
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Reservoir information (330 parameters)

• General

• Well

• Source rock

• Trap

• Seal

• Reservoir characteristics (56)   

• Fluid properties

• Resources 
• Improved recovery

Reservoir production (40 parameters)

Field information (58 parameters) 

KNOWLEDGE STRUCTURE
Example Parameter
• Reservoir age
• Depositional environment
• Sand body type
• Fluid flow restriction
• Gross reservoir thickness
• Net reservoir thickness
• Net to gross ratio
• Net pay thickness
• Reservoir lithology
• Wettability/sensitivity
• Formation damage
• Unconventional reservoir type 
• Diagenetic reservoir type
• Porosity type
• Matrix/fracture porosity
• Air/well test permeability
• Inter-layer permeability contrast
• Kv/Kh ratio
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PIONEERING CLASSIFICATION: LACUSTRINE ENVIRONMENT
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PIONEERING CLASSIFICATION: EROSIONAL TRUNCATION
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DIGITAL ANALOG KNOWLEDGE SYSTEM (DAKS)

DAKS provides an asset-centered, knowledge-based platform for E&P 

decision-making by leveraging Collective Human Intelligence

Search

Analysis

Users’ E&P Assets and Opportunities are 

the Center for Analysis (Yellow Pins) 
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• Key facts, best practices and lessons learned

• Intelligence of the companies behind those important fields 

and reservoirs

• Knowledge capture on users’ E&P assets

• Benchmarking of users’ assets against global ‘best practices’

• Discovery of critical issues and identification of new 

opportunities for improvement

COLLECTIVE HUMAN INTELLIGENCE

Integration of users’ expertise, knowledge on their E&P assets and 

insights from the world’s most important fields and reservoirs
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KNOWLEDGE CAPTURE: ZAMA DISCOVERY

Field parameters

Reservoir parameters

❖ General, well, source, trap, seal, 

reservoir, fluid, resource,  improved 

recovery

❖ Bulk data import

Zama Discovery 
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CLASSIFICATION: ZAMA DEPOSITIONAL ENVIRONMENT

Classification
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KNOWLEDGE CAPTURE: ZAMA DISCOVERY



All rights reserved © 2019 C&C ReservoirsConfidential and Proprietary – Do Not Redistribute

BENCHMARK TABLE: NUMERICAL PARAMETERS
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BENCHMARKING RECOVERY FACTOR
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RESERVOIR MANAGEMENT BEST PRACTICES 
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SECONDARY RECOVERY AND CONFORMANCE IMPROVEMENT
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RESERVOIR MANAGEMENT BEST PRACTICES
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•Regularization of subsurface E&P knowledge

•Predictive models for various value drivers: 
recovery factor for given reservoirs in certain 
conditions

•Controlling factor analysis: ultimate recovery 
factor, EUR/well for various reservoirs that were 
developed using different technologies

•Optimization of various development scenarios

MACHINE LEARNING APPLICATION
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MACHINE LEARNING APPLICATION

Recovery Factor (%)
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North Sea Clastic Oil Reservoir
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Digital Transformation is not about technology – it is about 
change

• In the advent of AI technology, capturing historical and current 
human knowledge is a fundamental and critical step

• Knowledge standardization requires a robust data model with a 
well-defined classification scheme and rigorous guidelines/rules

• Our asset-centered, knowledge-based platform facilitates 
integration and transformation of various experiences and 
knowledge into collective human intelligence and allows 
application of AI and machine learning technology to optimize 
E&P decision-making

CONCLUSION


