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The Problem
Our client, a major Multinational in the Oil & Gas
Sector, with operations in the Magdalena Medio Basin
in Colombia, develops the current process for treating
crude oil using a Gun Barrel type dehydration
equipment, where the crude oil is received directly
from the wells, and much of the Crudo-Agua
separation process is carried out.
The client requires that the percentage of water cut
(BSW) at the outlet of the gun barrel is a maximum of
2%, so that it can then reach the quality of the required
sale of 0.5% in a heat treatment equipment.

However, it is not precisely known what the maximum
total flow rate the Gun Barrel can handle to meet this
condition.
Additionally, according to the equipment design
conditions, the equipment's total flow rate is 44,000
Barrels of Fluid per Day (BFPD); however, in the process,
only 25,909 BFPD are being treated.

The Diagnosis
A simulation is performed using CFD (Computational Fluid Dynamics)
to diagnose the equipment's operating conditions, obtaining the
following results:
-

0

-

The inlet distributor design was not adequate since it does not
allow the homogeneous distribution of the fluid.
The equipment is operating at a lower flow than the design
flow.
The equipment's perforated plates are not contributing much
to the separation process.
Based on the theoretical and effective residence time of the
fluid in the equipment, the use percentage of the equipment
under current operating conditions is 48.02% for the crude
phase and 78.32% for the water phase.

The Solution
Our advanced engineering team develops an equipment
optimization process, making small changes to Gun Barrel's
internal components:
-

Changes in the geometry of the inlet manifold
Design of a water collector to decrease preferential flows.
Modification and reconfiguration of Perforated Plates.

Once the modifications to the equipment were made, the following
results were obtained:
-

Increase in the utilization percentage from 48% to 77% for
the crude phase, and from 78% to 85% for the water phase.
Improvement of the residence time of the crude phase, from
11.1 h to 17.89 h and for the water phase from 9.3 h to 10.14 h.
It went from having a BSW of 1.43% to 0.88% after the
implementation of the improvements
Increase of up to 30% of the workflow, taking the design
conditions as a reference..
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