GSBF

Greenwich School of
Business and Finance

Change your life. Start from here

Postgraduate Certificate in Sustainable Microgrid Management

* Microgrid Control and Monitoring

Microgrid Control and Monitoring are crucial components of the Postgraduate Certificate in Sustainable
Microgrid Management. In this explanation, we will cover key terms and vocabulary related to these
concepts, including microgrids, control strategies, monitoring systems, and communication networks.

Microgrids: A microgrid is a small-scale power grid that can operate independently or connected to a larger
grid. It consists of distributed energy resources (DERs), such as solar panels, wind turbines, and energy
storage systems, and loads that consume power. The main advantage of a microgrid is its ability to operate
in both grid-connected and islanded modes, providing reliable power supply and reducing greenhouse gas
emissions.

Distributed Energy Resources (DERs): DERs are small-scale power generation and storage systems that are
distributed throughout a power grid. Examples of DERs include solar panels, wind turbines, combined heat
and power (CHP) systems, and energy storage systems such as batteries and flywheels. DERs can provide
power to a microgrid, reducing its dependence on the main grid.

Islanding: Islanding is the ability of a microgrid to operate independently from the main power grid. When
the main grid experiences a power outage or fault, a microgrid can disconnect from it and continue to
supply power to its loads using its DERs. This feature is essential for providing reliable power supply during
grid failures.

Control Strategies: Control strategies are methods used to manage the operation of a microgrid. There are
several control strategies, including centralized, decentralized, and distributed control. Centralized control
involves a single controller managing the operation of the microgrid, while decentralized and distributed
control involve multiple controllers working together to manage the microgrid's operation.

Centralized Control: Centralized control is a control strategy where a single controller manages the

operation of a microgrid. The controller receives data from sensors located throughout the microgrid and
uses this data to control the operation of the DERs. Centralized control is simple to implement but can be
less reliable than other control strategies, as a single point of failure can cause the entire microgrid to fail.

Decentralized Control: Decentralized control is a control strategy where multiple controllers manage the
operation of a microgrid. Each controller is responsible for managing a subset of the microgrid's DERs.
Decentralized control can be more reliable than centralized control, as there is no single point of failure.
However, it can be more complex to implement, as coordination between the controllers is required.

Distributed Control: Distributed control is a control strategy where each DER has its controller, and the
controllers work together to manage the operation of the microgrid. Distributed control can be highly
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reliable, as there is no single point of failure. However, it can be challenging to implement, as coordination
between the controllers is required.

Monitoring Systems: Monitoring systems are used to measure and record data from a microgrid. This data
can include power generation, power consumption, voltage, current, and frequency. Monitoring systems
can provide real-time data, allowing operators to detect and respond to faults and failures quickly.

Supervisory Control and Data Acquisition (SCADA): SCADA is a monitoring system used to manage and
control industrial processes, including microgrids. SCADA systems can provide real-time data, allowing

operators to monitor and control the microgrid's operation. SCADA systems typically consist of sensors,
controllers, communication networks, and user interfaces.

Phasor Measurement Units (PMUs): PMUs are devices used to measure the voltage and current phasors of a
power system. PMUs can provide high-speed, high-precision data, allowing operators to detect and
respond to faults and failures quickly. PMUs are essential for monitoring and controlling large-scale power
systems but can also be used in microgrids.

Communication Networks: Communication networks are used to transmit data between the components of
a microgrid, including sensors, controllers, and loads. Communication networks can be wired or wireless,
and there are several communication protocols, including Ethernet, Modbus, and DNP3.

Time-Sensitive Networking (TSN): TSN is a communication protocol used for real-time communication in
industrial networks. TSN can provide low latency, high bandwidth, and high reliability, making it suitable for
real-time applications such as microgrid control.

Cybersecurity: Cybersecurity is the practice of protecting computer systems, networks, and data from
unauthorized access, use, disclosure, disruption, modification, or destruction. Cybersecurity is essential for
microgrids, as they rely on communication networks and computer systems for operation.

In conclusion, microgrid control and monitoring are complex fields that require a deep understanding of
various concepts and technologies. Microgrids consist of DERs and loads, and they can operate in both
grid-connected and islanded modes. Control strategies, including centralized, decentralized, and distributed
control, can be used to manage the operation of a microgrid. Monitoring systems, such as SCADA and
PMUs, can provide real-time data, allowing operators to detect and respond to faults and failures quickly.
Communication networks, including Ethernet, Modbus, and TSN, can be used to transmit data between the
components of a microgrid. Cybersecurity is essential for protecting microgrids from unauthorized access
and use. Understanding these concepts and technologies is crucial for sustainable microgrid management.
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