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Conceptual Model

• Generation including DER
– Technology diversity
– Physical proximity to transmission, 

distribution + customer domains
• Intelligent distribution system

– Increasing importance (location + size)
– Improved controllability + intelligence
– Connected to service provider domain 

(e.g., congestion mitigation)
• Empowered consumers

– Operations & intelligence enters 
customer domain

– Customer diversity incorporated
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Legacy Communications Pathway Scenario
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Source:  NIST Smart Grid Framework 3.0, 2014
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High-DER Communications Pathway Scenario
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Microgrid Communications Pathway Scenario

Customer-Managed Microgrid

Operations Control Center
Distribution Ops

Microgrid 
Master 

Contoller

DER 
Management 

System

Demand Response 
Management System

Advanced 
Distribution 

Management System

Markets      

Distribution or Transmission 
System         

Generation including DER

Energy  
Dispatch

Ancillary Services  
Dispatch

Energy Storage 
System

Utility-Managed Microgrid

Legend

Roles and Actors

Domain

Gateway Role

Comm Network

Comms Path
Comms Path Changes
Owner/Domain

PV Control 
System 

PV System 

Power 
Conversion 

System 

Battery 
Management 

System

Battery 

Plant 
Control 
System 

Remote 
Switch at 
Point of 

Common 
Coupling 

Microgrid 
Master 

Controller

Generator

Operational Controls

Generation including DER

Lighting 
Control 
System

Building 
Automation 

System 
PV Control 

System 
Fuel Cell 

Controller 

Wind 
Turbine 
Control 
System 

HVAC 
System

Circuit 
Panel 

PV System 
Inverter 

Fuel Cell 
Inverter 

Wind 
Turbine 
Inverter 

PV System Fuel Cell Wind 
Turbine 

Energy 
Storage 
System

Congestion 
Management

Capacity 
Market 

Clearinghouse

Ancillary Services 
Market 

Clearinghouse

Energy 
Market 

Clearinghouse

Source:  DRAFT NIST Smart Grid Framework 4.0

26



N I S T  s m a r t  g r i d  p r o g r a m

Hybrid Utility Communications Pathway Scenario
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