
Hydraulic fracturing (a.k.a. fracking) has recently 
made the United States a world leader in oil and gas 
production, but it is a technology that has been 
around for decades. Hydraulic fracturing is the 
process of using pressure to pump fluids – a mixture 
of water, sand and additives – down a well to fracture 
the rock formation thousands of feet below the 
surface, releasing the trapped oil or gas. Hydraulic surface, releasing the trapped oil or gas. Hydraulic 
fracturing was first applied experimentally in 1947, 
and since then, innovation has enabled hydraulic 
fracturing technology to advance by leaps and 
bounds. Companies have introduced multi-stage and 
bigger fracks, which have allowed operators to 
produce vastly greater quantities of oil and gas from 
previously inaccessible shale formations. previously inaccessible shale formations. 

Horizontal drilling is built on the principles of 
directional drilling, relying on instruments to drill in 
a controlled, precise manner from a “kick-off point”. 
To drill horizontally, operators angle their drill just a 
few degrees from vertical after their kick-off point, 
eventually achieving a horizontal well. Like hydraulic 
fracturing, the practice isn’t new. In the 1920s and 
1930s, drillers experimented with new technologies, 1930s, drillers experimented with new technologies, 
seeking to introduce some precision into the 
direction in which they bored the well.  Advances in 
this drilling method over the last decade have 
enabled companies to develop more wells with a 
significantly reduced environmental footprint. 

Supercomputers help companies find oil and gas 
reserves by crunching increasingly complex data, 
with some supercomputers able to model up to 
100,000 wells in 15 hours. Today, energy companies 
are relying on some of the fastest supercomputers in 
the world to track down and analyze new resources 
and manage enormous quantities of data across the 
supply chain. In 2013, BP opened the Center for supply chain. In 2013, BP opened the Center for 
High-Performance Computing, a massive 
supercomputer located in Houston, Texas. Since 
then, the company has quadrupled its computing 
power, making it one of the fastest computers used 
for commercial research in the world. 

Seismic imaging is the process of bouncing 
soundwaves off rock formations below the earth to 
create a ‘map’. Geologists use these maps to identify 
the location of hydrocarbons below the earth’s 
surface. The Pangea III, the world’s most powerful 
commercial supercomputer, built for Total, will have 
80% of the supercomputer’s power time dedicated 
to seismic imaging. Improvements in seismic to seismic imaging. Improvements in seismic 
technology have resulted in more detailed images of 
the subsurface, reducing the likelihood of drilling a 
dry (or economically unviable) well. 

Advanced pipeline inspection gauges – also known 
as “smart PIGs” – travel through pipelines to 
measure and record any issues, such as corrosion, 
leaks, dents and other defects. These smart PIGs not 
only provide enhanced efficiency in the pipeline 
inspection process, they also allow pipeline 
technicians to more accurately predict and plan 
maintenance, improving the safety of operations. maintenance, improving the safety of operations. 
Some researchers, like those at Rowan University, 
are even combing VR tech with smart PIGs, 
enabling pipeline operators to visually travel down a 
pipeline and identify issues.  

Robots, drones and autonomous vehicles are being 
deployed throughout the oil and gas supply chain. In 
September 2019, BP announced a number of 
technologies, including drone-mounted leak 
detection technologies, which allow the company to 
survey as many as 1,500 well sites per month.

Cloud computing presents a game-changing 
opportunity for oil and gas producers. By collecting 
real-time data across the oilfield, cloud computing 
allows producers to make more informed and 
efficient decisions throughout all aspects of their 
operations. For example, ExxonMobil recently 
partnered with Microsoft to rollout a full suite of 
technologies, including their cloud-computing technologies, including their cloud-computing 
platform Azure, into its operations in the Permian 
Basin.

Innovators have developed impressive means to 
recycle produced water from oil and gas operations. 
The latest recycling technologies are converting 
highly saline produced water into fresh water. EOG 
Resources sourced 63 percent of its companywide 
water needs in 2018 from reuse and non-fresh 
sources.   

Technologies such as machine learning and the Internet of Things are creating a network of real-time data communication between sensors on equipment and 
infrastructure, helping companies improve costs, efficiency and limit environmental impacts. For example, the combination of mobile data and Internet of Things 
technologies will help ExxonMobil support an estimated 50,000 oil-equivalent bbl/d increase in production growth in the Permian by 2025.

Some midstream industry innovators are also 
turning towards virtual reality (VR) to improve 
pipeline safety efforts. Companies are using VR not 
only to train employees to handle real-world tasks, 
but to optimize pipeline design and reduce emissions. 
Thanks to these tools, among many others, Apache 
Corp. has seen a 22% decrease in methane emissions 
intensity since 2013. intensity since 2013. 
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