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Postgraduate Certificate in Advanced Subsea Engineering for Oil and Gas

Subsea Production Technologies

Subsea Production Technologies are crucial in the oil and gas industry for the exploration and production of
hydrocarbons in underwater environments. This explanation covers key terms and vocabulary related to
Subsea Production Technologies in the Postgraduate Certificate in Advanced Subsea Engineering for Oil and
Gas.

Subsea Production System (SPS): A collection of equipment and technology used to produce hydrocarbons
from underwater reservoirs. The SPS includes subsea wellheads, Christmas trees, control systems, manifolds,
and flowlines.

Subsea Wellhead: The surface equipment that provides access to the reservoir and controls the flow of
hydrocarbons. The wellhead includes the wellbore, casing, and production tubing.

Christmas Tree: A collection of valves and fittings that control the flow of hydrocarbons from the wellhead.
The Christmas tree is installed on top of the wellhead and includes a master valve, wing valves, and choke
valves.

Control Systems: The technology used to monitor and control the subsea production system. Control
systems include subsea control modules, umbilicals, and surface control systems.

Subsea Control Module (SCM): A device that contains electronic controls and hydraulic systems for
operating subsea equipment. The SCM is connected to the Christmas tree and wellhead and communicates
with the surface control system.

Umbilical: A cable that connects the subsea production system to the surface control system. The umbilical
includes electrical conductors, hydraulic lines, and fiber optic cables.

Surface Control System: The technology used to monitor and control the subsea production system from
the surface. The surface control system includes a control room, power distribution system, and
communication system.

Manifold: A structure that collects and distributes the flow of hydrocarbons from multiple wellheads. The
manifold includes valves and fittings for controlling the flow.

Flowline: A pipe that transports the flow of hydrocarbons from the subsea production system to the surface.
The flowline is connected to the manifold and may include risers, jumpers, and spool pieces.

Riser: A pipe that connects the flowline to the surface production system. The riser may be a flexible or rigid
pipe and is designed to withstand the pressure and motion of the ocean.
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Jumper: A short pipe that connects the flowline to the manifold or other subsea equipment. The jumper is
designed to withstand the pressure and motion of the ocean.

Spool Piece: A short pipe that connects the flowline to the riser or other subsea equipment. The spool piece
is designed to withstand the pressure and motion of the ocean.

Subsea Processing: The technology used to process hydrocarbons at the seafloor. Subsea processing
includes separation, boosting, and metering.

Separation: The process of separating the flow of hydrocarbons into gas, oil, and water. Separation is
achieved using a separator, which is installed on the seafloor.

Boosting: The process of increasing the pressure of the hydrocarbons to enable transportation to the
surface. Boosting is achieved using a pump, which is installed on the seafloor.

Metering: The process of measuring the flow of hydrocarbons. Metering is achieved using a meter, which is
installed on the seafloor.

Subsea Inspection, Repair, and Maintenance (IRM): The technology used to inspect, repair, and maintain
subsea equipment. Subsea IRM includes remote operated vehicles (ROVs), autonomous underwater vehicles
(AUVs), and diver intervention.

Remote Operated Vehicle (ROV): An underwater vehicle that is operated remotely from a surface vessel. The
ROV is equipped with cameras, manipulator arms, and tools for inspecting, repairing, and maintaining
subsea equipment.

Autonomous Underwater Vehicle (AUV): An underwater vehicle that operates without human intervention.
The AUV is equipped with sensors, cameras, and tools for inspecting, mapping, and monitoring subsea
environments.

Diver Intervention: The use of human divers to inspect, repair, and maintain subsea equipment. Diver
intervention is a high-risk activity that requires specialized training and equipment.

Examples: Subsea production systems are used in many offshore oil and gas fields, such as the Gulf of
Mexico, the North Sea, and the South China Sea. Subsea processing is used to increase the recovery of
hydrocarbons and reduce the environmental impact of offshore operations. Subsea IRM is used to ensure
the safe and efficient operation of subsea equipment over the lifecycle of the field.

Practical Applications: Subsea production technologies are critical for the development of offshore oil and
gas fields. Engineers and technicians working in the oil and gas industry need to understand the principles
and applications of subsea production technologies to design, operate, and maintain subsea production
systems.
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Challenges: Subsea production technologies present many challenges, such as the harsh environment, high
pressure, and corrosive seawater. The design and operation of subsea production systems require
specialized knowledge and expertise in materials science, fluid dynamics, and control systems.

In conclusion, Subsea Production Technologies are essential for the exploration and production of
hydrocarbons in underwater environments. This explanation has covered key terms and vocabulary related
to Subsea Production Technologies in the Postgraduate Certificate in Advanced Subsea Engineering for Oil
and Gas. By understanding these terms and concepts, engineers and technicians can design, operate, and
maintain subsea production systems safely and efficiently.
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