
G LO S S A RY

Professional Certificate in Offshore Wind Farm Operations and Management

Electrical Systems and Grid Integration

Electrical Systems and Grid Integration Glossary

AC (Alternating Current)
Related Terms: DC (Direct Current)
AC refers to an electric current that reverses direction periodically. It is the most common form of electricity
used in homes and businesses. AC is generated by power plants and distributed through power lines to
homes and buildings. In the context of offshore wind farms, AC is often used for transmitting electricity over
long distances because it is more efficient than DC for this purpose.

Active Power
Related Terms: Reactive Power, Apparent Power
Active power, also known as real power, is the actual power consumed by electrical devices to perform
useful work. It is measured in watts (W) and is the component of power that performs the actual work of
lighting, heating, or rotating machinery. Active power is essential for maintaining the operation of offshore
wind farms and ensuring that electricity is delivered to consumers.

Apparent Power
Related Terms: Active Power, Reactive Power
Apparent power is the combination of active power and reactive power in an electrical system. It is
measured in volt-amperes (VA) and represents the total power flowing in an AC circuit. Apparent power is
important for sizing electrical equipment and determining the overall capacity of the system to handle
power fluctuations.

Black Start
Black start is the process of restoring power to an electrical grid after a complete shutdown. It involves
bringing generators online without an external power source to energize the grid. Black start capabilities are
essential for offshore wind farms to ensure grid stability and reliability in case of a widespread power
outage.

Cable Termination
Related Terms: Cable Joint
A cable termination is the point where an electrical cable is connected to a device or another cable. In the
context of offshore wind farms, cable terminations are used to connect the subsea cables from the wind
turbines to the offshore substation or to the onshore grid connection point. Proper cable terminations are
critical for ensuring the integrity and reliability of the electrical system.

DC (Direct Current)
Related Terms: AC (Alternating Current)
DC is an electric current that flows in one direction continuously. It is commonly used in batteries and
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electronic devices. In the context of offshore wind farms, DC is often used for transmitting electricity over
long distances through subsea cables. DC transmission is preferred for long-distance connections because it
experiences lower power losses compared to AC.

Distribution System Operator (DSO)
A distribution system operator is a company responsible for operating, maintaining, and managing the
distribution network that delivers electricity from the transmission system to end-users. DSOs play a crucial
role in ensuring the reliable and efficient distribution of electricity to homes, businesses, and industries
connected to the grid.

Frequency Regulation
Frequency regulation is the process of adjusting the output of generators or loads to maintain the
frequency of an electrical grid within acceptable limits. In an interconnected grid, the frequency must be
kept constant to ensure the stability of the system. Frequency regulation is essential for balancing the
supply and demand of electricity in real-time.

Grid Code
A grid code is a set of technical requirements and standards that govern the operation, connection, and
maintenance of electrical systems within a specific grid area. Grid codes define the rules and procedures for
connecting new generators, managing grid disturbances, and ensuring the overall reliability and security of
the grid. Compliance with grid codes is essential for integrating offshore wind farms into the existing grid
infrastructure.

Grid Connection
Grid connection refers to the physical and electrical connection of a power plant or renewable energy
facility to the electricity grid. Grid connection allows the power generated by the wind turbines to be
transmitted to consumers through the grid infrastructure. Proper grid connection is essential for integrating
offshore wind farms into the existing electrical system and ensuring reliable power delivery.

Harmonics
Harmonics are distortions or disruptions in the waveform of an electrical signal that can cause interference
and efficiency losses in electrical systems. Harmonics are typically caused by non-linear loads such as
variable speed drives, power electronics, and wind turbines. Managing harmonics is important for
maintaining the quality and reliability of the electrical supply in offshore wind farms.

Interconnection
Interconnection refers to the connection of two or more electrical systems or grids to enable the exchange
of power between them. Interconnection allows for the transfer of electricity between different regions,
countries, or continents to enhance grid reliability and efficiency. Interconnection is crucial for integrating
offshore wind farms into the wider electricity network.

Islanding
Islanding is a condition in which a portion of an electrical grid becomes electrically isolated from the main
grid but continues to operate independently. Islanding can occur due to a fault or disturbance in the grid
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and poses safety risks to utility workers and the public. Preventing islanding is important for maintaining the
stability and security of the grid.

Load Shedding
Load shedding is the deliberate reduction or shedding of electrical load to prevent a widespread blackout
or system failure during times of high demand or grid instability. Load shedding is implemented by utilities
to balance the supply and demand of electricity and protect the grid from overloading. Effective load
shedding strategies are essential for maintaining grid stability in offshore wind farms.

Microgrid
A microgrid is a localized group of interconnected electricity sources and loads that can operate
autonomously or in parallel with the main grid. Microgrids are often used to improve the reliability,
resilience, and efficiency of the electrical system, especially in remote or off-grid locations. Microgrids can
incorporate renewable energy sources like wind turbines to reduce reliance on fossil fuels.

Power Quality
Power quality refers to the stability, reliability, and cleanliness of the electrical power supply in terms of
voltage, frequency, and waveform. Good power quality is essential for ensuring the proper operation of
electrical equipment and preventing damage or malfunctions. Monitoring and maintaining power quality is
important for the efficient and reliable operation of offshore wind farms.

Reactive Power
Related Terms: Active Power, Apparent Power
Reactive power is the component of power that oscillates back and forth between the source and the load
without performing any useful work. It is measured in volt-amperes reactive (VAR) and is necessary for
maintaining voltage levels and magnetic fields in electrical systems. Managing reactive power is important
for optimizing the efficiency and stability of offshore wind farms.

Smart Grid
A smart grid is an electricity network that uses digital communication and advanced monitoring
technologies to improve the efficiency, reliability, and sustainability of the grid. Smart grids enable real-time
monitoring, control, and optimization of electricity generation, distribution, and consumption.
Implementing smart grid technologies can enhance the integration of renewable energy sources like
offshore wind farms into the grid.

Substation
A substation is a facility that transforms, switches, and distributes electricity from the transmission system to
the distribution system or end-users. Substations play a critical role in grid operations by stepping up or
stepping down voltage levels, providing protection and control functions, and managing the flow of power.
Substations are essential components of offshore wind farms for connecting the generated power to the
grid.

Synchrophasor
A synchrophasor is a precise measurement of voltage and current phasors synchronized in time across
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different points in an electrical system. Synchrophasor data is used for real-time monitoring, control, and
analysis of grid conditions to enhance reliability and stability. Synchrophasor technology is valuable for
optimizing the performance of offshore wind farms and improving grid integration.

Transmission System Operator (TSO)
A transmission system operator is a company responsible for operating, maintaining, and managing the
high-voltage transmission network that transports electricity from power plants to distribution networks.
TSOs play a crucial role in ensuring the secure and efficient operation of the transmission system and
coordinating the integration of renewable energy sources like offshore wind farms.

Variable Speed Drive
A variable speed drive is an electronic device that controls the speed and torque of an electric motor by
varying the frequency and voltage of the power supply. Variable speed drives are commonly used in wind
turbines to optimize energy production, reduce mechanical stress, and enhance grid integration. Proper
selection and operation of variable speed drives are essential for maximizing the efficiency of offshore wind
farms.

Voltage Control
Voltage control is the regulation of voltage levels in an electrical system to ensure the stability and quality
of the power supply. Voltage control is achieved through the adjustment of transformer tap settings,
reactive power compensation, and control of voltage regulators. Proper voltage control is essential for
maintaining the performance and reliability of offshore wind farms connected to the grid.

Wind Farm Controller
A wind farm controller is a centralized system that monitors and controls the operation of multiple wind
turbines within a wind farm. The controller optimizes the performance of the turbines, coordinates power
production, and ensures grid compliance. Wind farm controllers play a key role in maximizing energy yield,
minimizing maintenance costs, and facilitating the integration of offshore wind farms into the grid.

Wind Turbine Generator (WTG)
A wind turbine generator is a device that converts the kinetic energy of the wind into electrical power. It
consists of a rotor, blades, gearbox, generator, and control system. Wind turbine generators are the primary
components of offshore wind farms and are designed to produce electricity efficiently and reliably. WTGs
contribute to the renewable energy transition by harnessing wind resources to generate clean power.

Conclusion
This glossary provides a comprehensive overview of key terms related to electrical systems and grid
integration in the context of offshore wind farm operations and management. By understanding these
terms and concepts, professionals in the offshore wind industry can effectively navigate the complexities of
electrical systems, grid connections, and renewable energy integration. Mastering these concepts is
essential for ensuring the successful operation, maintenance, and optimization of offshore wind farms to
meet the growing demand for clean and sustainable energy.
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