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Microgrid Controller

Main functions:
1. Genset, PV and BESS control

2. Islanding/Grid connection 

3. Tie line control

4. Operation modes - Dispatch

5. Tariff monitoring and supervision

6. Monitoring and Archive

7. Event Alarms

8. User Interface (SCADA)

9. Web and Remote connection

$

Microgrid Controler

UI/HMI/SCADA

Protocols: IEC 104, Modbus TCP/RTU, DNP3
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Microgrid Controller Digital Twin

Digital Twin

A digital twin is a virtual 

representation of a physical 

product or process

Types of Microgrid DT:

• Software Digital Twin

• RT Digital Twin

$

Microgrid Controler 

Digital Twin

Protocols: IEC 104, Modbus TCP/RTU, DNP3



Unrestricted © Siemens 2020

SCADA

Load 

Forecast

Generation 

Forecast

Microgrid 

Dispatch

Frequency 

Regulation

Voltage 

Regulation

Load 

Management

Sequence of 

Operations

Tertiary Control

Automatic

Islanding &

Resynchronization

Feeder Automation & 

Emergency Load 

Shed

Secondary Control

Power Quality 

Analysis

Protocol

Conversion

Distributed Energy Resources

Primary

Controller

Building 

Mgmt

Energy 

Storage
CHP

Fuel 

Cell
DieselPV

Disconnect 

Switches
MetersBreakers

Coupling 

Breaker

Primary Power System Equipment

Fast /Periodic

Very Fast

Very Fast

Microgrid Controler

Automation Systems

Primary Controlers

Import/Export 

Control

MG Demand 

Response

Microgrid Control Hierarchy

RT Simulator

Software MG DT

Real-Life Control Digital Twin

Very Fast

Slow



Unrestricted © Siemens 2020

Digital Twin - Dispatch Algorithm

Microgrid Controller Dispatch Algorithms in Homer

• Cycle Charging

• Load Following

• Generator Order

• Predictive

• Combined (Load following or Cycle Charging)

• Custom Microgrid Controller Digital Twin
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Digital Twin - Dispatch Algorithm

Microgrid Controler Digital Twin
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Microgrid Controller in 

Real Time
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Microgrid Controller Digital Twin
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Benefits vs Challenges
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Benefits vs Challenges
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Benefits vs Challenges

Benefits

• Digital Twin replicates the dispatch of a real Microgrid controller delivering same KPIs

• Digital Twin is a software product tightly related to the real product in the lifecycle

• Digital twin can be used for prototyping

Challenges

• Simulation results are still mostly dependent on the input data

• Compatibility of Homer and Digital Twins

• Limited ability to simulate the effects of RT Control on the Dispatch Algorithm

• Different development platforms of real product and digital twin

• Versioning, Maintenance, Certifications
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