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Professional Certificate in Subsea Controls and Systems Engineering

Electrical Power Systems in Subsea Engineering

Electric Power Systems in Subsea Engineering play a critical role in the operation of various subsea
equipment and systems. Understanding key terms and vocabulary in this field is essential for professionals
working in Subsea Controls and Systems Engineering. Let's delve into some of the fundamental concepts:

1. **Electrical Power System**:

An Electrical Power System refers to a network of electrical components used to supply, transmit, and
distribute power to subsea equipment. It includes power generation, transmission, distribution, and control
components.

2. **Subsea Engineering**:

Subsea Engineering involves the design, construction, installation, and maintenance of equipment and
systems used in underwater environments, such as oil and gas production facilities, communication systems,
and power distribution networks.

3. **Power Generation**:

Power Generation is the process of converting mechanical energy into electrical energy. In subsea
applications, power can be generated using various methods such as gas turbines, diesel generators, fuel
cells, or renewable energy sources like solar panels.

4. **Electrical Distribution System**:
The Electrical Distribution System consists of cables, transformers, switchgear, and other components that
distribute electrical power from the source to various subsea equipment and systems.

5. **Power Transmission**:

Power Transmission involves the transfer of electrical energy over long distances using high-voltage
transmission lines or cables. In subsea applications, power transmission is a critical aspect due to the
challenges of underwater environments.

6. **Subsea Power Cable**:

A Subsea Power Cable is a specially designed cable used to transmit electrical power from the surface to
subsea equipment. These cables are built to withstand harsh underwater conditions such as high pressure,
low temperatures, and corrosive environments.

7. **Subsea Control System**:

A Subsea Control System is a system of components that monitor and control subsea equipment such as
valves, pumps, and sensors. It plays a crucial role in ensuring the safe and efficient operation of subsea
assets.

8. **Electrical Submersible Pump (ESP)**:
An Electrical Submersible Pump is a type of pump used to lift oil or water from subsea wells to the surface.
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It is powered by electricity transmitted through subsea power cables.

9. **Subsea Control Module (SCM)**:

A Subsea Control Module is a self-contained unit that houses the electronics and software for controlling
subsea equipment. It is typically installed on the seabed and connected to surface control systems via
umbilicals.

10. *Umbilical**:

An Umbilical is a cable or bundle of cables that carry power, communication signals, and hydraulic fluids
between the surface platform and subsea equipment. It is essential for the operation of subsea control and
monitoring systems.

11. **Remote Operated Vehicle (ROV)**:

A Remote Operated Vehicle is an unmanned underwater vehicle used for various subsea operations such as
inspection, maintenance, and repair of subsea infrastructure. ROVs are controlled from the surface platform
via umbilicals.

12. **Power Management System**:

A Power Management System is a control system that monitors and optimizes the distribution of electrical
power within a subsea network. It ensures that power is delivered efficiently to all connected equipment
while minimizing losses.

13. **\/oltage Regulation**:

Voltage Regulation is the process of maintaining a stable voltage level within a power system despite
changes in load or other operating conditions. In subsea applications, voltage regulation is crucial for the
reliable operation of electrical equipment.

14. **Fault Detection and Isolation**:

Fault Detection and Isolation is a system that automatically detects and isolates faults in the electrical power
system to prevent damage to equipment and ensure system reliability. It helps in identifying and rectifying
issues quickly to minimize downtime.

15. **Black Start Capability**:

Black Start Capability refers to the ability of a power system to restart and restore operations after a
complete shutdown or blackout. In subsea applications, having black start capability is essential for
maintaining continuous power supply to critical equipment.

16. **Electrical Protection System**:

An Electrical Protection System includes devices such as circuit breakers, fuses, and relays that protect
electrical equipment from overloads, short circuits, and other faults. It ensures the safety and integrity of the
power system.

17. **Power Quality**:
Power Quality refers to the characteristics of electrical power, including voltage stability, harmonic
distortion, and frequency variation. Maintaining good power quality is essential for the reliable operation of
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sensitive subsea equipment.

18. **Load Shedding**:

Load Shedding is a technique used to prioritize critical loads in a power system during times of high
demand or system stress. It helps in preventing system overloads and ensures that essential equipment
continues to receive power.

19. **Subsea Switchgear**:

Subsea Switchgear is a type of electrical equipment used to control, protect, and isolate electrical circuits in
subsea environments. It plays a crucial role in managing power distribution and ensuring the safety of
subsea systems.

20. **Hybrid Power Systems**:

Hybrid Power Systems combine multiple power sources such as diesel generators, batteries, and renewable
energy systems to provide a reliable and efficient power supply. In subsea applications, hybrid power
systems are used to optimize energy consumption and reduce environmental impact.

21. **Electrical Interconnection**:

Electrical Interconnection refers to the connection of multiple subsea systems and equipment to form a
unified power network. It involves designing and implementing a reliable interface to ensure seamless
communication and power transfer between different components.

22. **Subsea Power Conversion**:

Subsea Power Conversion involves converting electrical power from one form to another to meet the
requirements of subsea equipment. This process typically involves transformers, inverters, and other power
electronics components to ensure compatibility and efficiency.

23. **Harsh Environment Testing**:

Harsh Environment Testing is a process of subjecting subsea equipment and systems to extreme conditions
such as high pressure, temperature, and corrosive environments to ensure their reliability and durability. It
helps in identifying potential issues and improving the performance of subsea assets.

24. **Asset Integrity Management**:

Asset Integrity Management is a systematic approach to ensuring the safe and reliable operation of subsea
assets throughout their lifecycle. It involves monitoring, inspection, maintenance, and risk assessment to
prevent failures and maximize asset performance.

25. **Subsea Power Supply Challenges**:

Subsea Power Supply faces several challenges such as high installation and maintenance costs, limited
access for repairs, environmental constraints, and the need for specialized equipment and expertise.
Overcoming these challenges requires innovative solutions and advanced technologies.

26. **Subsea Power System Integration**:
Subsea Power System Integration involves the seamless integration of various power generation,
distribution, and control components to form a cohesive and efficient power system. It requires careful
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design, testing, and optimization to ensure compatibility and reliability.

27. **Subsea Power System Monitoring**:

Subsea Power System Monitoring involves real-time monitoring of electrical parameters, performance data,
and system health to detect issues, optimize operations, and prevent failures. It helps in ensuring the
continuous and reliable operation of subsea power systems.

28. **Subsea Power System Maintenance**:

Subsea Power System Maintenance includes regular inspections, testing, and repairs to ensure the longevity
and performance of electrical components in subsea environments. Proper maintenance practices are
critical for preventing downtime and maintaining system integrity.

29. **Subsea Power System Safety**:

Subsea Power System Safety focuses on ensuring the safe operation of electrical equipment in underwater
environments to prevent accidents, injuries, and environmental damage. It involves adhering to strict safety
standards, conducting risk assessments, and implementing protective measures.

30. **Subsea Power System Reliability**:

Subsea Power System Reliability is the ability of a power system to deliver continuous and stable power to
subsea equipment under various operating conditions. Improving reliability requires robust design,
redundant systems, and proactive maintenance strategies.

In conclusion, mastering the key terms and vocabulary related to Electrical Power Systems in Subsea
Engineering is crucial for professionals in Subsea Controls and Systems Engineering. By understanding these
concepts, engineers can design, operate, and maintain efficient and reliable power systems for subsea
applications. Continual learning and adaptation to new technologies and challenges in this field are
essential for ensuring the success of subsea projects and the sustainability of offshore operations.
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