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Predictive Maintenance in the Oil and Gas Industry

In a number of industries, improving the productiv-
ity of existing assets by even a single percentage
point can generate significant benefits. This is true of
the oil and gas sector, which is deeply affected by un-
planned downtime, when equipment cannot operate
because of a malfunction. A single unproductive day
on a platform can cost a liquefied natural gas (LNG)
facility as much as $25 million, and an average mid-
sized LNG facility experiences about five down days
a year. That’s $125 to $150 million lost. Minimizing
downtime is critical, especially considering declining

revenues from lower energy prices. Big data anab

ics can help.
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Predictive\gaintenance tools evaluate the condition
of operatt quipment and predict its maintenance
requirem order to achieve optimum perfor-
mance a revent malfunction. They use automated
conditioxmtoring and advanced data analytics to
gather vi \pment statistics such as vibration, tem-
perature, and electric current, comparing them
with historical records of similar equipment to detect
signs of deterioration. The insights gained from predic-
tive maintenance grograms enable decision makers
to schedule ma3
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collect data from industrial sensors and analyze the
data in the cloud, providing real-time information
to schedule maintenance checks, improve machine
efficiency, and reduce downtime. Each BP well was
outfitted with 20 to 30 sensors to measure pressure
and temperature, transmitting 500,000 data points to
the Predix cloud every 15 seconds. BP hopes to use
the data to predict well flows and the useful life of
each well and ultimately to obtain an enterprise-wide
view of its oil fields’ performance.
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world.
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washouts. Checking weather patterns along thousands
of miles of pipe for rain or flood zones, and integrat-
ing those data with other complex pipeline data sets
is difficult to perform manually. But by bringing all
relevant data together in one place, GE Predix gives
pipeline operators easier access to information to help
them address areas with the greatest potential impact.
Royal Dutch Shell PLC is using the Microsoft Azure
cloud platform and the C3 IoT platform-as-a-service
(PaaS) application development platform to monitor
and predict where and when maintenance is needed for
compressors, valves, and other equipment. Predictive
maintenance applications built with these tools are
moving into production. One handles equipment per-
forming coal seam gas (gas collected from unmined

CASE STUDY QUESTIONS

1. Why is predictive maintenan @ portant in
the oil and gas industry? What p¥pblems does it
solve? /

2. What is the role of théNqternet of Things (I0T)
and Big Data analy. redictive maintenance?
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sors on trains and equipment
including France’s high-speed
about 32,000 km (20,000 miles
sensors monitor data about tr.
track conditions. SNCF is able
prove the reliability of trains, s
ning trains in real time, enabli
likely to fail, which could lead

coal seams) production in Australia, while another
helps detect anomalies in downstream valves. Shell is
now trying to deploy predictive maintenance technol-
ogy at tens and even hundreds of thousands of sites and
over one million pieces of individual equipment.

Sources: www.ge.com, accessed April 20, 2020; “BP and GE
Announce New Offshore Digital Technology with Plans to Deploy
Globally,” www.powergenadvancement.com, accessed April 12,
2020; “Predictive Maintenance Gains Greater Significance in Oil
and Gas Industry,” Oil & Gas Engineering, May 24, 2019; Caroline
Donnelly, “Al and Machine Learning Help to Power Shell’s Multi-
Decade Digital Transition,” Computer Weekly Nordic, November
2018-January 2019; Steven Norton, “Shell Announces Plans to
Deploy Applications at Scale,” CIO Journal, September 20, 2019;
and Laura Winig, “GE’s Big Bet on Data and Analytics,” MIT Sloan
Management Review, February 2016.
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Location Analytics and Geographic Information Systems

Decisions are also based on loc
lytics, the ability to gain busin
Oponent of data, including locati

ata. BI analytics include location ana-
ght from the location (geographic) com-
a from mobile phones, output from sen

rs or scanning devices, and data from maps. For example, location analyti€s
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