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Postgraduate Certificate in Advanced Subsea Engineering for Oil and Gas

Advanced Subsea Control Systems

Advanced Subsea Control Systems (ASCS) are a critical component of modern subsea oil and gas
production systems. The following is a detailed explanation of key terms and vocabulary related to ASCS in
the context of the Postgraduate Certificate in Advanced Subsea Engineering for Oil and Gas:

1. Subsea Control Systems: Subsea control systems are used to monitor and control subsea oil and gas
production systems. These systems consist of a variety of components, including subsea trees, manifolds,
control modules, and umbilicals.
2. Subsea Tree: A subsea tree is a collection of valves and other components that are installed on the
wellhead to control the flow of oil and gas. Subsea trees are typically controlled by a control system located
on the seafloor.
3. Manifold: A manifold is a collection of valves and other components that are used to distribute oil and
gas from multiple wells to a single pipeline. Manifolds are typically controlled by a control system located
on the seafloor.
4. Control Module: A control module is a device that is used to control the operation of subsea equipment.
Control modules are typically located on the seafloor and are connected to subsea trees and manifolds via
umbilicals.
5. Umbilical: An umbilical is a cable that is used to connect subsea equipment to a control system located
on the surface or the seafloor. Umbilicals typically contain power, communication, and hydraulic lines.
6. Topside Control System: A topside control system is a control system that is located on the surface and is
used to control subsea equipment. Topside control systems are typically located on a platform or a vessel.
7. Subsea Control System Architecture: Subsea control system architecture refers to the overall design of a
subsea control system, including the arrangement of components and the communication protocols used
to connect them.
8. Hydraulic Control System: A hydraulic control system is a type of subsea control system that uses
hydraulic fluid to operate valves and other components. Hydraulic control systems are typically used in
high-pressure environments.
9. Electronic Control System: An electronic control system is a type of subsea control system that uses
electrical signals to operate valves and other components. Electronic control systems are typically used in
low-pressure environments.
10. Hybrid Control System: A hybrid control system is a type of subsea control system that combines
hydraulic and electronic control systems. Hybrid control systems are typically used in environments where
both high-pressure and low-pressure control are required.
11. Fail-Safe System: A fail-safe system is a type of control system that is designed to automatically fail into
a safe state in the event of a failure. Fail-safe systems are typically used in safety-critical applications.
12. High Integrity Pressure Protection System (HIPPS): A HIPPS is a type of fail-safe system that is used to
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protect high-pressure equipment from overpressure events. HIPPS systems are typically used in high-
pressure subsea production systems.
13. Subsea Control System Software: Subsea control system software is the software that is used to control
subsea equipment. Subsea control system software typically includes supervisory control and data
acquisition (SCADA) systems, human-machine interfaces (HMIs), and other software components.
14. SCADA System: A SCADA system is a type of software that is used to monitor and control industrial
processes. SCADA systems are typically used in subsea control systems to monitor equipment status and
performance.
15. HMI: An HMI is a type of software that is used to provide a user interface for industrial processes. HMIs
are typically used in subsea control systems to provide operators with a graphical representation of
equipment status and performance.
16. Communication Protocols: Communication protocols are the standards and protocols that are used to
transmit data between subsea equipment and control systems. Common communication protocols used in
subsea control systems include Modbus, HART, and Foundation Fieldbus.
17. Power Distribution: Power distribution refers to the system used to distribute power to subsea
equipment. Power distribution systems in subsea control systems typically include transformers, power
converters, and power distribution units (PDUs).
18. Redundancy: Redundancy refers to the use of multiple components or systems to provide backup in the
event of a failure. Redundancy is typically used in safety-critical applications to ensure that equipment
continues to operate in the event of a failure.
19. Fault Tolerance: Fault tolerance refers to the ability of a system to continue operating in the event of a
failure. Fault tolerance is typically achieved through the use of redundant components and systems.
20. System Integration: System integration refers to the process of integrating multiple components or
systems into a single system. System integration is typically used in subsea control systems to provide a
single, unified interface for controlling and monitoring subsea equipment.

Examples:

* A subsea control system for a deepwater oil and gas production system might include a hydraulic control
system for operating subsea trees and valves, an electronic control system for monitoring equipment status
and performance, and a fail-safe system to protect high-pressure equipment from overpressure events.
* A SCADA system might be used to monitor the status and performance of subsea equipment, providing
operators with real-time data on equipment performance and alarms in the event of a failure.
* Redundant control modules and power distribution systems might be used in safety-critical applications
to ensure that equipment continues to operate in the event of a failure.

Practical Applications:

* Understanding subsea control system architecture is essential for designing and implementing subsea
control systems for oil and gas production systems.
* Knowledge of communication protocols and power distribution systems is necessary for integrating
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multiple subsea components into a single system.
* Familiarity with fail-safe systems and fault tolerance is critical for ensuring the safety and reliability of
subsea control systems.

Challenges:

* Designing and implementing subsea control systems for deepwater environments can be challenging due
to the high-pressure and corrosive nature of the environment.
* Ensuring the reliability and safety of subsea control systems is critical, as failures can result in significant
environmental and financial impacts.
* Integrating multiple subsea components into a single system can be complex, requiring a deep
understanding of communication protocols and power distribution systems.
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