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UNDERWATER MAINTENANCE STATION  
OF HYBRID UNMANNED UNDERWATER VEHICLE 

MONITORING SYSTEM FOR OIL  
AND GAS PRODUCTION COMPLEX

V.V. Kostenko, A.Yu. Bykanova, D.N. Mikhaylov, A.V. Remezkov 

The use of support vessels significantly increases the cost of monitoring objects of underwater production 
complexes (UPC), and the presence of a cable communication line significantly limits the possibility of using 
remote-controlled uninhabited underwater vehicles (ROV), which is reduced to zero in conditions of continuous 
ice coverage of the work area. An obvious alternative to the use of ROVs are autonomous uninhabited 
underwater vehicles (AUVs), equipped with equipment for conducting contact work with monitoring objects 
and communicating with the shore control post. At the same time, the necessary autonomy for the use of 
such hybrid autonomous uninhabited underwater vehicles (HAUVs) can be ensured by a network of bottom 
stations equipped with systems for contactless charging and information exchange with the shore UPC control 
post. The work proposes the concept of an underwater service station (USS) for a HAUV, which allows, in 
long-term underwater deployment conditions, to use the device not only in an autonomous mode, but also in 
a remote control mode from a shore control post. A model for using the station for its intended purpose and 
the composition of the equipment necessary for its implementation have been determined, the design of the 
technical solution of the station has been presented, determined taking into account the features of installation 
on a complex bottom surface and the requirements for docking the HAUV for contactless charging and 
information exchange, including in the mode of remote control from the SCP. Basic technical solutions for the 
USS have been developed that provide automatic adjustment of the horizontal position of the docking unit, 
reliable docking and holding of the HAUV charging and information exchange terminals, and control of the 
vehicle’s pointing process using a set of rotary video cameras with lamps and a sector-view sonar. Algorithms 
for interaction between the station and the HAUV have been developed for autonomous and controlled via 
optical communication cable operating modes of the vehicle.

Keywords: underwater service station, hybrid AUV, bottom-based, automatic docking, underwater 
production comple.
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