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Executive Certificate in Decentralized Energy Systems

Microgrid Control and Management Systems

Microgrid Control and Management Systems (MCMS) are crucial components of decentralized energy
systems. They are responsible for controlling and managing the operation of microgrids, which are small-
scale power grids that can operate independently from the main power grid. This section will explain key
terms and vocabulary related to MCMS in the context of the Executive Certificate in Decentralized Energy
Systems.

1. Microgrid: A microgrid is a localized group of electricity sources and loads that normally operates
connected to the traditional grid, but can also operate autonomously.

2. Distributed Energy Resources (DERs): DERs are small-scale power generation and storage technologies,
such as solar panels, wind turbines, and batteries, that are connected to the distribution grid.

3. Control: Control refers to the process of managing and directing the operation of a microgrid, including
the coordination of DERs and the management of power flows.

4. Management: Management refers to the overall planning and coordination of microgrid operations,
including the scheduling of DERs, the maintenance of equipment, and the response to contingencies.

5. Primary Control: Primary control is the fast-acting control of frequency and voltage in a microgrid,
typically performed by DERs.

6. Secondary Control: Secondary control is the slower-acting control of frequency and voltage in a
microgrid, typically performed by energy storage systems.

7. Tertiary Control: Tertiary control is the even slower-acting control of power flows in a microgrid, typically
performed by the MCMS.

8. Islanding: Islanding is the ability of a microgrid to operate independently from the main power grid in the
event of a grid failure or outage.

9. Microgrid Formation: Microgrid formation is the process of connecting multiple DERs together to form a
microgrid.

10. Microgrid Operation: Microgrid operation is the process of managing and controlling the operation of a
microgrid, including the coordination of DERs and the management of power flows.

11. Microgrid Protection: Microgrid protection is the process of protecting the microgrid from faults and
disturbances, including the use of protective relays and other protective devices.

12. Microgrid Communications: Microgrid communications refers to the communication infrastructure that
enables the MCMS to communicate with DERs and other devices in the microgrid.

13. Microgrid Scheduling: Microgrid scheduling is the process of scheduling the operation of DERs in a
microgrid to meet forecasted load demand and optimize system performance.

14. Microgrid Economics: Microgrid economics refers to the financial aspects of microgrid operation,
including the costs of DERs, the revenue generated from selling excess power to the grid, and the value of
improved power quality and reliability.

15. Microgrid Standards: Microgrid standards are the technical and safety standards that apply to microgrid
design, operation, and maintenance.

Read online: https://certificates.HealthCareCourses.org.uk/guides/ HealthCareCourses (An LSIB brand) - 29 Jun 2026
4080512/microgrid-control-and-management-systems



Healtheds GUIDE

MCMS are responsible for controlling and managing the operation of microgrids, which can be complex
systems with multiple DERs and loads. MCMS use a variety of control strategies and algorithms to manage
power flows, maintain frequency and voltage, and protect the microgrid from faults and disturbances.

One key control strategy used in MCMS is primary control, which is the fast-acting control of frequency and
voltage in a microgrid. Primary control is typically performed by DERs, such as solar inverters or battery
storage systems, which can adjust their power output to maintain frequency and voltage within acceptable
limits. Primary control is typically implemented using droop control, which adjusts the power output of a
DER based on the deviation of frequency or voltage from its setpoint.

Another key control strategy used in MCMS is secondary control, which is the slower-acting control of
frequency and voltage in a microgrid. Secondary control is typically performed by energy storage systems,
such as batteries or flywheels, which can absorb or inject power to maintain frequency and voltage at their
setpoints. Secondary control is typically implemented using a feedback control loop, which compares the
measured frequency or voltage to its setpoint and adjusts the power output of the energy storage system
accordingly.

Tertiary control is the even slower-acting control of power flows in a microgrid, typically performed by the
MCMS. Tertiary control is responsible for managing the overall power balance in the microgrid, including
the scheduling of DERs and the management of power flows between the microgrid and the main power
grid. Tertiary control is typically implemented using optimization algorithms, such as linear programming or
dynamic programming, which aim to minimize the cost of operation or maximize the value of the microgrid.

MCMS also play a critical role in microgrid protection, which is the process of protecting the microgrid from
faults and disturbances. MCMS use protective relays and other protective devices to detect faults and
isolate them from the rest of the microgrid. MCMS can also use load shedding or other emergency control
strategies to maintain the stability of the microgrid in the event of a fault or disturbance.

Microgrid communications are another important aspect of MCMS. MCMS use a variety of communication
protocols, such as Modbus, DNP3, or IEC 61850, to communicate with DERs and other devices in the
microgrid. Microgrid communications enable the MCMS to monitor the status of DERs and other devices,
adjust their power output, and respond to faults or disturbances.

Microgrid scheduling is the process of scheduling the operation of DERs in a microgrid to meet forecasted
load demand and optimize system performance. Microgrid scheduling can be performed using a variety of
optimization algorithms, such as linear programming or dynamic programming. Microgrid scheduling can
also take into account economic considerations, such as the cost of DERs, the revenue generated from
selling excess power to the grid, and the value of improved power quality and reliability.

Microgrid economics are an important aspect of MCMS. MCMS must consider the financial aspects of
microgrid operation, including the costs of DERs, the revenue generated from selling excess power to the
grid, and the value of improved power quality and reliability. MCMS can also optimize the economic
performance of the microgrid using pricing strategies, such as time-of-use pricing or demand response.

Microgrid standards are the technical and safety standards that apply to microgrid design, operation, and
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maintenance. Microgrid standards can include standards for DERs, communication protocols, and
protection schemes. Microgrid standards are typically developed by industry organizations, such as the
Institute of Electrical and Electronics Engineers (IEEE) or the International Electrotechnical Commission (IEC).

MCMS are complex systems that require a deep understanding of control theory, power systems, and
communication networks. MCMS must be able to handle a variety of control strategies and algorithms,
communicate with multiple DERs and devices, and respond to faults and disturbances in real-time. MCMS
must also consider economic and regulatory factors, such as pricing strategies and microgrid standards.

MCMS are becoming increasingly important as the adoption of decentralized energy systems continues to
grow. MCMS can help to improve the efficiency, reliability, and resilience of microgrids, while also reducing
greenhouse gas emissions and improving energy security. MCMS can also provide valuable services to the
main power grid, such as frequency regulation and voltage support.

In conclusion, MCMS are critical components of decentralized energy systems, responsible for controlling
and managing the operation of microgrids. MCMS use a variety of control strategies and algorithms to
manage power flows, maintain frequency and voltage, and protect the microgrid from faults and
disturbances. MCMS must also consider economic and regulatory factors, such as pricing strategies and
microgrid standards. MCMS are becoming increasingly important as the adoption of decentralized energy
systems continues to grow, providing valuable services to both the microgrid and the main power grid.
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