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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
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What is a DERMS?

Common Function for 
Smart Inverters

IEC 61850

Standard 
Communication 
Protocols

Grid Codes

Device-Level 

Standards & 

Connectivity

DER
(common DER grid-

supportive functions)
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• Volt-Var Function

• Power Factor Control

• Frequency-Watt Function

• Dynamic Reactive Current

• Ramp Rate Control

• Maximum Power Limiting

• Voltage Ride-Through

• Frequency Ride-Through

• Charge/Discharge 

Management

• Load and Generation 

Following
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Need for DER Group Management Functions

Grid-Oriented 

Services are Needed
Device-Oriented 

Functions are Ready

• Grid-aligned DER services

• Simple control actions

• Energy-centric interactions

• Many individual devices

• Complex settings

• DER-type-specific interactions

DERMS
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“Services” from DER Groups

• Aggregate

• Simplify

• Optimize

• Translate

DER Group-

Level Grid 

Services

DER    

Device-Level 

Functions

• Volt-Var Curve

• Volt-Watt Curve

• Charge/Discharge

• Power Factor

• Active Power Limits

• Reactive Power Setpoints

• Freq-Watt Curve

• Energy

• Capacity

• Voltage

• Reliability 

• Reserve

• Regulation

Upstream Grid 

Service 

Requesting 

Entity

(e.g., DSO/TSO)

Virtual Power 

Plants
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DER Group Management Functions

DER Group Level 

Interface

DERMS

DER Device Level 

Interface

Upstream DER 
Service Requesting 

Entity
(e.g. Utility, 

DERMS, DMS, EMS)

 DER Group Status Monitoring

 DER Group Real Power Dispatch

 DER Group Reactive Power Dispatch

 DER Group Voltage Regulation Function

 DER Group Maximum Real Power Limiting

 DER Group Ramp Rate Limit Control

 DER Group Phase Balance Limiting

 Set DER Group Curve Functions

 Provide Price to DER Group

 Manage Power at a Point of Reference

 Connect/Disconnect DER Group

 Status Monitoring Points

 Limit DER Power Output Function

 Fixed Power Factor Function

 Volt-Var Function

 Watt-Var Function

 Volt-Watt Function

 Frequency-Watt Function

 Low/High Voltage Ride-Through Function

 Low/High Frequency Ride-Through Function

 Connect/Disconnect Function

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

Standard Device 

Communication Interfaces and 

Protocols

• IEC 61968-100-2013
• Multispeak 5.0
• OpenFMB
• OpenADR (mapping considered)
• IEEE 2030.5 (mapping considered)

• SunSpec Modbus 
• DNP3 AN2013-001, AN2018-001 
• IEEE 2030.5 
• IEC 61850-8-2 

Grid Codes

Not Applicable • Multiple worldwide, unique by region 
• IEEE 1547-2018 (specific set) 
• CA Rule 21 (specific set) 

Test 
Procedures

UCAI Users Group, CIM for DER compliance testing
• IEEE 1547.1
• UL1741SA
• SunSpec Alliance

Certifi

cation

Communication Protocol

UCAI Users Group, CIM for DER
certification and listing.

SunSpec Alliance

http://www.epri.com/
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Recent Motivation – Address FERC O2222 Requirements

 DSO
– Requirements for operational control 

systems e.g., DMS/DERMS/SCADA

– Evolving interconnection challenges

– Coordination frameworks

 ISO
– DER participation models

– Telemetry requirements for performance 
verification and settlement

 DER owner (DER aggregator)
– Enabling DER control and communication 

systems to meet ISO/DSO requirements

http://www.epri.com/
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Goal of the Initiative

 Address fundamental needs for ISO/DSO coordination through 
a menu of well-defined technical functions/interactions

 Inform functional requirements of operational control systems 
e.g., DMS/DERMS/SCADA to address O2222

 Streamline ISO/DSO integration through standardization

 Support reference implementations for planning studies

>400 people, 8 years

http://www.epri.com/
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2020 Working Group Results
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Timeframes of Applicability by TSO/DSO Function
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© 2019 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m12

Addressing FERC O2222 Requirements

section, clause no. and the associated description 
of each interaction from FERC order 2222

status (not addressed/indirectly 
addressed/addressed) of the 

interaction & the relevant chapter in 
the report 

Timeframe, associated 
parties interacting and the 

information exchanged

http://www.epri.com/
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Together…Shaping the Future of Electricity
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