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OPTIMIZING REFINERY OPERATIONS AT CHEVRON USING LINEAR PROGRAMMING

Chevron is a worldwide energy company with operations
in more than 180 countries. Chevron has business units
that operate in almost all aspects of energy exploration
and production, including oil and gas, geothermal, solar,
wind, and others. Chevron’s oil and gas business requires
refineries to take input crude oil and transform the crude
oil into products such as gasoline and lubricants that are
sold to downstream operations. The processes required
to transform crude oil to useable products are complex
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and involve many different decisions that impact the cost
and overall quality of the output products.

Chevron has developed a linear programming—based
tool to assist with many of its tactical and strategic deci-
sions related to its refining operations. The decisions that
are made based on the linear programming tool output
include which crude oils to buy for input, which prod-
ucts to manufacture as output, and how to best operate
the refinery. There are many complicating factors in these
decisions, such as the fact that crude oils purchased from
different areas all have slightly different characteristics
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that require differing refining operations, which therefore
makes them best suited for different output products. Fur-
ther, prices for output products are often volatile and must
be considered when deciding which products to refine.

Chevron first started using linear programs to as-
sist with its decision making in refinery operations in
the 1950s. Through the following decades, the company
continued to update and expand its linear program-based
tools to include additional complexities and exploit ad-
vances in computing power. Currently, Chevron uses a
linear program-based tool at each of its seven refineries.
The tool includes a spreadsheet interface to allow for ease
of use in a familiar software environment.

One of the biggest benefits to the linear program—
based tools is that they allow Chevron to consider a

multitude of possible scenarios through sensitivity analy-
sis. Because prices for gasoline, lubricants, and other output
products change often, Chevron can use sensitivity analy-
sis to evaluate the effects of changes on output product
prices to its refinery decisions on which input crude oils to
purchase and which output products to process.

Chevron believes that the results of its quantitative
methods—based tools, including the linear program mod-
els, add more than $1 billion per year in overall benefits.
In particular, Chevron estimates that using their tools to
optimize their choice of crude oil inputs and choosing the
best set of output products to refine generates more than
$600 million per year in additional earnings and another
$400 million per year of benefits through more efficient
use of capital.





 


 




   

