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 Modernizing the Infrastructure Master Plan for KOC Operational Areas

world largest oil fields. At KOC, oil production begins at the well and extends through flow lines to 
preliminary processing facilities known as gathering centers. To get the crude out of the ground and to 
the 30 gathering facilities throughout Kuwait requires a profusion of infrastructure—cables, pipelines, 
communication lines, rig roads, fences, and shelters—both above and below ground. KOC 
commenced a 5 years project to survey it fields and updated its central GIS database using ESRI’s 
ArcGIS Platform.

Oil field infrastructure in Kuwait became congested out of necessity a few decades ago. When Iraq invaded its neighbor to the south in 

1990, it resulted in tremendous damage to the oil fields. After liberation, Kuwait needed to rebuild, and the fastest way to recover was 

accelerate oil production. Given the scale of the damage, and the need to build facilities and ramp up production quickly, KOC had to 

construct new pipelines, flow lines, and power lines around the oil lakes that formed when its facilities were damaged, Thus, the amount 

of usable land on the oil fields was reduced, and subsurface development, including both exploratory drilling and drilling for production, 

was limited.

To address this congestion, the operations technical services team at KOC formed an Infrastructure Master Plan (IMP) in 2006 that 

aimed to decrease field congestion; keep track of land reservations and resolve conflicts; mitigate land encroachment; and comply with 

health, safety, and environmental regulations. The team uses GIS to administer all this, specifically relying on the ArcGIS family of 

products to optimize future reservations for wells, pipeline routes, facilities, and more.

The Challenge

KOC started developing the IMP by building a new comprehensive and robust geodatabase that included detailed spatial and 

non-spatial information about all existing and proposed KOC assets. Initially, the IMP team—which consists of GIS specialists, GIS 

developers, GIS data management engineers, and GIS Database Administrators—designed the geodatabase so it featured a unified 

data model of all KOC assets. This required employing entity-relationship modeling to ensure that the conceptual representation of the 

structured data was well designed. After doing a thorough analysis of the model, the IMP team produced a database schema for it to 

define and describe the contents of the geodatabase.

Next, the IMP team developed a highly integrated data collection technique for mapping assets that involves doing a topographic field 

survey of all KOC’s operational areas. Survey crews are equipped with survey-grade GPS receivers, as well as radio detectors and 

ground-penetrating radar devices which they use to trace both conductive and nonconductive underground features. Not only does this 

setup provide a controlled and reliable mapping solution, but it also ensures that the data conforms to international standards for spatial 

data accuracy. This extensive data collection, development, and implementation effort is giving KOC a large amount of highly accurate 

and up-to-date geospatial information about Kuwait’s oil fields and all the associated infrastructure. Now, this data is serving as the back 

end for the unique apps that the IMP team is creating to help KOC employees enhance and even expand Kuwait’s oil and gas 

production. Currently, the map document of KOC’s assets is published to ArcGIS Enterprise, where KOC users—ranging from field 

operators to senior engineers and team leaders—can access and employ it to help ensure the long-term success of land planning.

KOC is centralizing its app development as well. Instead of making apps one at a time, on an as-needed basis, the IMP team will put 

them on a web portal using ESRI’s Platform where key company personnel can access the latest, most accurate information whenever 

they need it. This will enable users to find the maps and apps they want, enhance collaboration among teams, and make it easier to 

share GIS services and geoprocessing tools, gives decision-makers at KOC more context about the issues that continually challenge 

Kuwait’s oil production processes.

The Solution

KOC is implementing a long-term land management program that will help it secure space for future development, in line with KOC’s 

2040 Strategic Plan. Using Esri’s ArcGIS technology, to continue generating cost-effective approaches for land development, the IMP 

team plans to keep enhancing and centralizing its existing geodatabase. This will facilitate more collaboration and data sharing among 

teams, which will empower KOC’s leadership to make better decisions in a timely manner.

The Result

Kuwait Oil Company 
Rapid collection and updating GIS maps from 

the field including above ground and 

underground utilities of some of the largest 

confined Oil Fields in the world. Capturing and 

mapping thousands of kilometers of extended 

utility lines including flowlines, crude and gas 

transit lines, electrical cables, fiber optic cables 

and water pipeline forming complex utilities 

network. The data collection is also hindered 

with stringent operational and security 

requirements at KOC .

KOC managed within the project to 

automate the process of data collection in 

an accurate and streamlined manner to 

cover all KOC operational areas; and unify 

the maps across the organization in a 

standardized data model.
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