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Abstract In this paper we have described the design and implementation of a remotely operated vehicle
(ROV) for maintenance of petroleum pipelines. The petroleum sensor embedded in to the underwater
vehicle is used to detect the concentration of petroleum dissolved in water at desired location. The vehicle
is designed to move along the nearby surface of the pipeline and continuously sense any leakages present.
The real time video is transmitted to the ground station via a Radio Frequency (RF) channel along with the
location of the leakage, if any. The location of the vehicle is monitored using Global Positioning System
(GPS) and an Inertial Measurement Unit (IMU).

I. Introduction

The objective of our research is to build an unmanned underwater vehicle to inspect petroleum pipelines
placed under the sea. We have specifically focused on leakage of petroleum from the pipelines so we are
using array of sensor to perform the task. The oil spill from pipelines at the sea bed can affect the entire
aquatic ecosystem and cause the death of aquatic animals and plant life. The contamination of water due to
such oils can be cleaned up to an extent but the effect will continue to remain at the microscopic level for
several years. This can cause a lot of mutations in growth of the living organisms for several generations. So
the impact of an oil spill is clearly very devastating on a large scale. This makes the maintenance and
upkeep of the pipelines all the more significant. We were thus motivated to develop a remotely operated
vehicle which will move along the pipeline and detect any leakages by simply using the sensor embedded
into the system. In many of the existing pipelines sensors are placed at regular intervals along the pipeline
to collect data and reticulate it to the surface. Now this requires constant monitoring of the network and
will give an idea of the current pipeline condition. However, the leakage may happen at any point along the
pipeline length. This requires a more efficient monitoring of the entire pipeline. The performance and life
span of the sensor may get affected by continuous exposure to the sea water. The ROV will be useful in this
regard to monitor the whole pipeline and detect leakage at any arbitrary point.

II. Overview

The overall block diagram is shown in Figure1.The ROV consists of the following sensors: petroleum sensor,
ultrasonic sensor and accelerometer. Also a GPS and IMU are used to monitor the vehicle location. The
vehicle is submerged until the depth of the pipeline and then the petroleum sensor is activated. The
readings from the ultrasonic sensor as well as the camera feed are used to maintain the vehicle in close
proximity to the pipeline. Whenever a leakage is detected by the petroleum sensor the current location of
the vehicle is transmitted to the ground station. Initially the depth of the pipeline is obtained from the user.
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