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Framing the discussion: DER Devices are Ready

Based on IEC 61850-7-

420 / 61850-7-520

Multiple available: SunSpec, 

DNP3, 2030.5, 61850-8-2

UL 1741SA (published)

IEEE 1547.1 (in process)

IEEE 1547-2018 and regional 

codes like CA Rule 21 and 

Hawaii Rule 14H 

UL 1741SA products available 

now, IEEE 1547.1 products ~ 1-yr 

out 

Common Functions for Smart DER

Standard Device Communication 

Interfaces and Protocols

Grid Codes

Test 

Procedures

Certifi-

cation



What is DER Group Management?
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Å Volt-Var Function

Å Power Factor Control

Å Frequency-Watt Function

Å Dynamic Reactive Current

Å Ramp Rate Control

Å Maximum Power Limiting

Å Voltage Ride-Through

Å Frequency Ride-Through

Å Charge/Discharge 

Management

Å Load and Generation 

Following Common 
Function for 
Smart Inverters

IEC 61850

Standard 
Communication 
Protocols

Grid 
Codes



What is DER Group Management?
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Need for DER Group Management Functions

Express DER capabilities as manageable resources aligned with the grid 

configuration (aggregation by substation, feeder, transformer, etc.) 

Functions at individual inverters are not relevant to the higher level goals of 

distribution system management. 

Manage DER members in a group the optimal way, saving cost, reducing wear, 

and optimizing asset value

Speak the language spoken by the DER and present to the upstream calling 

entity in a cohesive way

Aggregate

Simplify

Optimize

Translate



What is DER Group Management?

Device-Level 

Standards & 

Connectivity

DER
(common DER grid-

supportive functions)

2
0

0
8

 -
2

0
1

2

Sensors, 
Switches, 

Capacitors, 
Regulators SOLAR BATTERY PEV

Device Connectivity 

LOAD

Integration

2
0

1
3

 -
2

0
1

7

DMSMDMS OMS

Utility Applications

GIS MarketsAMS

Integration

2
0

1
3

 -
2

0
1

7

DMS

MDMS

OMS

Utility Applications

GIS MarketsAMS

DERMS



Need for DER Group Management Functions

Grid-Oriented 

Services are Needed
Device-Oriented 

Functions are Ready

ÅGrid-aligned DER services

ÅSimple control actions

ÅEnergy-centric interactions

ÅMany individual devices

ÅComplex settings

ÅDER-type-specific interactions

DERMS



DER Group vs Device Level Functions

DER Group Level 

Interface

DERMS

DER Device Level 

Interface

Upstream DER 
Service 

Requesting Entity
(e.g. Utility, 

DERMS, DMS)

Attribute Group-Level Interface Device-Level Interface

Number of 
Connections

Groups may be fewer in quantity
The number of individual DER is likely to be 
large

Frequency of 
Interactions

Group-level interactions may be less 
frequent.  

At the device-level, interactions may happen 
frequently.  

Device-Type 
Awareness

Group-level services are energy and grid-
centric agnostic of the type of downstream 
DERs

Device-settings oriented. Function commands 
are described in a way that tells devices exactly 
what to do

Function 
Complexity

Group-level services are simple in nature.  
Grid support functions at the device-level can 
be complex and involve a wide range of 
settings.  



DER Group Level 

Interface

DERMS

DER Device Level 

Interface

Upstream DER 
Service 

Requesting Entity
(e.g. Utility, 

DERMS, DMS)

ÁDER Group Status Monitoring

ÁDER Group Real Power Dispatch

ÁDER Group Reactive Power Dispatch

ÁDER Group Voltage Regulation Function

ÁDER Group Maximum Real Power Limiting

ÁDER Group Ramp Rate Limit Control

ÁDER Group Phase Balance Limiting

Á Set DER Group Curve Functions

Á Provide Price to DER Group

ÁManage Power at a Point of Reference

ÁConnect/Disconnect DER Group

Á Status Monitoring Points

Á Limit DER Power Output Function

Á Fixed Power Factor Function

Á Volt-Var Function

ÁWatt-Var Function

Á Volt-Watt Function

Á Frequency-Watt Function

Á Low/High Voltage Ride-Through Function

Á Low/High Frequency Ride-Through Function

ÁConnect/Disconnect Function

DER Group Level DER Device Level

DER Group vs Device Level Functions



Common Functions for DER Group Management



DERMS DERMS DERMS

Solar 

Aggregator
Storage  Fleet 

Manager

Device Vendor or 

Mixed Aggregator

DERMS

Microgrid

DERMS

Flexible Interconnection 

Customer

DERMS
Substation or 

Feeder
Smart Facility 

or Home

DERMS

ISO/RTO Markets

Architectural Extensibility Provided by DER Group Management 
Functions



Communication Protocols for DER Group Management

Standard Information Model
IEC 61968-5 (CIM for DER) IEC 61850-7-420 

Standard Device 

Communication Interfaces and 

Protocols

Å IEC 61968-100-2013

Å Multispeak 5.0

Å OpenFMB

Å OpenADR (mapping considered)

Å IEEE 2030.5 (mapping considered)

Å SunSpec Modbus 

Å DNP3 AN2013-001, AN2018-001 

Å IEEE 2030.5 

Å IEC 61850-8-2 

Grid Codes

Not Applicable Å Multiple worldwide, unique by region 

Å IEEE 1547-2018 (specific set) 

Å CA Rule 21 (specific set) 

Test 
Procedures

UCAI Users Group, CIM for DER compliance 

testing

Å IEEE 1547.1

Å UL1741SA

Å SunSpec Alliance

Certifi

cation

UCAI Users Group, CIM for DER

certification and listing.

Å IEEE 1547.1

Å UL1741SA

Å SunSpec Alliance


