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Welcome to a GridEdge Intelligence Mini 
Forum: 
Is IEEE 2030.5 THEDER Protocol?
May 25, 2021
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Global Interest in IEEE 2030.5 - 404
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Mini -Forum Agenda
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Our Partners in this Mini -Forum
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GridEdge Intelligence is A Service

DNP3, TCP/IP, Modbus, CAN bus

2030.5, Multispeak, OCPP, 15118

IEEE 1547, JDBC, SunSpec Modbus

IEC 61850, MESA, OpenADR
OpenFMB

Gosh!  
Which DER Protocol Do 

I Use?
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GridEdge Intelligence: GOALS
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! Selection : understand which protocol is best for your application

! Adoption : who and why
! Implementation : resources to ensure success for utilities and vendors

! Standards : open industry standards

! Grid Edge Resources : at the edge of the grid - manageable load (DR) and 
generation (DER) 

! Integration : making grid edge resources part of grid management succe ss 
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Covered and Planned Protocols

! IEEE 2030.5* Ð first standard mandated 
anywhere for DER management

! OpenADR Ð first standard developed and 
used for DR applications.  Now an IEC 
standard

! IEEE 1547-2018/UL 1741-SB Ð first time 
interoperability is required in a 
functional DER standard

! DNP3 Ð IEEE Std 1815TM* Ð preferred by US 
utilities for SCADA and DER Ð incumbent 
DER protocol

! SunSpec Modbus and TCP/IP* Ð first 
standard to standardize inverter control

! IEC 61850 Ð most influential standard(s) 
in EU and rest of the world

* Named in IEEE 1547-2018
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An Invitation to Participate!!

! Take a 5 min survey and get a $5 gift card

! Become a Founding Subscriber

! Become a Contributor
! Something to add?  Product or training listing?  

Use case?  Protocol article?  Other?  Send to 
contributions@gridedgeintelligence.com

! Questions?  Contact 
info@gridedgeintelligence.com

https://www.surveymonkey.com/r/W3W6K2H?utm_medium=email&_hsmi=2&_hsenc=p2ANqtz-_yaCZF2C9y_oWYGE-61IK1sbJ7GqdpRKTKvNahy1xu8Nnya2fRLfVZksCFBVCFOuJVF4IQCnojDwuyNUxvUb0TA2Bq0yS0XwGM5-b38pam4bM393Q&utm_content=2&utm_source=hs_email
https://www.gridedgeintelligence.com/
mailto:contributor@gridedgeintelligence.com
mailto:info@gridedgeintelligence.com
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QualityLogic Announcements

! IEEE 1547.1 webinar June 3, 8AM PDT, see June 2021 Webinar - IEEE 1547-2018 Interoperability 
Requirements Ð QualityLogic

! Watch for a 3 -day QualityLogic public, virtual workshop on IEEE 2030.5, June 22 -24.  To be announced 
after todayÕs webinar

! Special discount for GEI Subscribers

https://www.qualitylogic.com/training/june-2021-webinar-ieee-1547-2018-interoperability-requirements/
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Special Guest: Tom Tansy

! Chair of the IEEE 2030.5 Ecosystem 
Steering Committee

! GridEdge Intelligence Advisor

! Chair, SunSpec Alliance
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Now to the WebinarÉ

! Practical Interoperability of DER with Utility and Market 
Systems

! Real Life Interoperability Solutions for Distributed Energy Resources

! Stuart McCafferty, GridIntellect Founder

! Andrew Mears, SwitchDin CEO

! Joined by David Forfia, Eamonn McCormick and Tom Tansy for Q&A

https://www.linkedin.com/in/stuart-mccafferty/
https://www.linkedin.com/in/andrewmears/
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Practical Interoperability of DER with 
Utility and Market Systems

Real Life Interoperability Solutions 
for Distributed Energy Resources

�‡Stuart McCafferty, GridIntellect Founder

https://www.linkedin.com/in/stuart-mccafferty/


Agenda

1. EnergyIoT Reference Architecture
2. IEEE 2030.5 Architecture and 

Benefits 
3. Practical Application for 

Developing Solution Architectures 
for DER



EnergyIoTReference Architecture
3 Architectural Layers for IoT interoperability, scalability, abstraction, and bottoms-
up hierarchical designs



Energy �t �š�Z����� �̂W�}�•�š���Œ�����Z�]�o���_��
for the Internet of Things
�‡Electric Power Grid �t �^�š�Z�������]�P�P���•�š��

�u�����Z�]�v�����]�v���š�Z�����Á�}�Œ�o���J�_
�‡Distributed assets
�‡Machine-to-machine communications 

and autonomous operations
�‡Big Data
�‡IP Addressable
�‡Virtualization, Containerization, 

Orchestration
�‡Analytics and Artificial Intelligence

The electric power grid has all the IoT building blocks and 
scale to be the ultimate example of IoT



Modern Architecture Principles
�‡ Is Event-driven

�‡ Is Data-centric

�‡ Is Secure

�‡ Is Service-oriented

�‡ Is elastic and scalable

�‡ Enables edge computing as well as more traditional centralized 
computing

�‡ Uses Internet Protocol (IP) addressing scheme

�‡ Uses rich semantics for communication (not points or register-
based)

�‡ Is extensible/designed to be future-proofed

�‡ Is redundant/fail safe

�‡ Makes use of the cloud

�‡ Employs distributed hierarchical control/coordination

�‡ Is designed with expected communication loss



Operations
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and 

Maintenance

Comms& 
Security

Planning

Markets

EnergyIoT Reference Architecture

Operational Technology (OT)
Physical Systems

Sensors & Machines

Sensors &
Measurement

Electric 
Transportation

Bulk 
Generation

Smart Homes,
Buildings & Cities

Distributed Energy 
Resources

Telecom 
Infrastructure

Security
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Short-term
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Virtual Platforms & Systems

Apps & Data
(PaaS, SaaS)

Stuart McCafferty
Eamonn McCormick

David Forfia
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Energy Services Cloud (PaaS) 
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EnergyIoTStacked Architectural View

Business Semantics
Abstraction

Hardware-Oriented
Abstraction



More EnergyIoT-Related (Free) Information

7 articles on the EnergyIoT Reference 
Architecture:

�{Energy Central -
https://energycentral.com/topics/tags/call-action-series

Additional related articles: 

�{Energy Central -https://energycentral.com/o/GridIntellect

�‡ Individual and 
aggregated DER 
interoperability

�‡ Grid architecture
�‡ Robots
�‡ DSO
�‡ Climate change
�‡ Decarbonization

�‡ Flexibility markets
�‡ EV fleet 

management
�‡ Biofuels
�‡ Interoperability 

communication 
protocols

�‡ And more!

https://energycentral.com/topics/tags/call-action-series
https://energycentral.com/o/GridIntellect


IEEE 2030.5 Protocol
The feature-rich Internet of Things electric power protocol for DER interoperability.



Why IEEE 2030.5?

�‡ History
�‡ Originally called Smart Energy Profile (SEP) developed by Zigbee Alliance in 2009
�‡ Developed to leverage electricity smart meters to communicate with BTM assets
�‡ Based on CIM and IEC 61850-4-720 DER Information Model.  Specified in the Communications 

Recommendations adopted by the CPUC.
�‡ Identified by NIST Smart Grid Interoperability Panel (SGIP) as critical interoperability protocol
�‡ �/�v���o�µ���������]�v���^���W���[�•�������š���o�}�P���}�(���^�š���v�����Œ���•
�‡ Adopted and ratified by IEEE and now on Version 2
�‡ One of 3 inverter communication protocols allowed by California Rule 21

�‡ �/���������î�ì�ï�ì�X�ñ���]�•���š�Z�����^�����(���µ�o�š�_�����}�u�u�µ�v�]�����š�]�}�v�•���‰�Œ�}�š�}���}�o

�‡ Features
�‡ Information model profile based on CIM
�‡ Supports wide variety of grid service messages
�‡ Supports all forms of DER (controllable loads, distributed generation, energy storage, electric 

vehicle charging)
�‡ Utilizes pub/sub (MQTT) and REST (HTTPS) communication protocols

�‡ Useful IEEE 2030.5 Links
�‡ IEEE Standard for purchase ($280)
�‡ QualityLogicsuite of test tools
�‡ SunSpec Alliance 2030.5 certification information
�‡ DER interoperability GridEdgeIntelligence service

https://standards.ieee.org/standard/2030_5-2018.html
https://www.qualitylogic.com/what-we-test/smart-energy-standards/ieee-2030-5-test-tools-qa-services/
https://sunspec.org/common-smart-inverter-profile-csip
https://www.gridedgeintelligence.com/


IEEE 2030.5 Architecture



Operational Technology (OT)
Physical Systems

Sensors & Machines

Information Technology (IT)
Virtual Platforms & Systems

Apps & Data
(PaaS, SaaS)

MQTT or 
HTTPS

Energy Services Cloud (PaaS) 
(Aggregation, Abstraction, DevOps)

Mapping IEEE 2030.5 to the EnergyIoTReference Architecture 



DER Solution Architecture 
Methodology Example
Practical use of mapping IEEE 2030.5 to the EnergyIoT Reference Architecture to 
rapidly develop high level DER solution architectures.



Developing Rapid DER Solution Architectures

What?

�‡Use case driven design
�‡Simple visual architectural 

representation
�‡Layered architecture
�‡�d�Z�����^�����P�]�v�v�]�v�P�_���}�(���]�v-depth 

architecture work

Why?

�‡�/�š�[�•���‹�µ�]���l�J�����•�ï�ì���u�]�v�µ�š���•
�‡Easy to collaborate or build on your 

own
�‡Easy to communicate to all skill levels
�‡No need for specialized tools
�‡High level visualization for:

�‡Where architectural elements reside
�‡ On prem, in the cloud, in a cloud platform, at 

the edge
�‡Interfaces and dependencies
�‡Communication methods

Example Use Case
Residential behind-the-meter DER interoperability 
with utility operations systems and automated 
interconnect process



EnergyIoT
Architectural

Elements

2030.5
Architectural

Elements

Step 1:  Create a Layered Template

Business Services Layer

Energy Services Layer

Edge Physical OT Layer

Domain
Layers

2030.5 Utility Server

2030.5 DER Aggregator

2030.5 Gateway



Step 2:  Identify Associated EnergyIoTSubdomains and Elements

Business Services Layer

Energy Services Layer

Edge Physical OT Layer

2030.5 Utility Server

2030.5 DER Aggregator

2030.5 Gateway



Step 3:  Fill-in Additional Architectural and Functional Details

Business Services Layer

Energy Services Layer

Edge Physical OT Layer

2030.5 Utility Server

2030.5 DER Aggregator

2030.5 Gateway

Distributed 
Generation

Controllable
Loads

Dispatch 
Scheduling

Metering
Electric
Vehicles

Energy
Storage

Gateway
Device

Gateway 
Installation 
Application

DER 
Groupings 

(VPP)

DER Discovery

DER Registry 
& Availability

Residential 
Customer 

Portal

Interconnect 
Automated 
Workflow

Customer 
Participation  
Prediction

Customer 
Participation 
Opt-Out Data

Event 
Performance 
Prediction

Event 
Performance 

Data

DER Gateway 
Locations & 

Demographics

Customer 
Program 

Participants

Customer 
Program 

Participants

DER Visibility 
& Situational 
Awareness

Operational & 
Financial 

Optimization

DER Services 
Event 

Management

Asset Registry

Power Flow 
Modeling & 
Simulation

Interconnect 
Data

Home Energy 
Management 
System (EMS)

HTTPSMQTT

HTTPS



Step 4 and Beyond:  Create Supporting Architectural Drawings

18



Value of DER Solution Architecture Methodology

Simple

Fast

Low Cost

Reusable / Repeatable

Interoperable



Follow GridIntellect Posts
�‡LinkedIn:  

https://www.linkedin.com/company/gridintellect/?viewAsMember=true
�‡YouTube:    

https://www.youtube.com/channel/UCFw2j4ocTBceZ7gm5QWRQ3w
�‡DER Solution Architecture Template:

https://energycentral.com/o/GridIntellect/der-solution-architecture-
methodology-example-and-template

https://www.linkedin.com/company/gridintellect/?viewAsMember=true
https://www.youtube.com/channel/UCFw2j4ocTBceZ7gm5QWRQ3w
https://energycentral.com/o/GridIntellect/der-solution-architecture-methodology-example-and-template
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An Invitation to Participate!!

! Take a 5 min survey and get a $5 gift card

! Become a Founding Subscriber

! Become a Contributor
! Something to add?  Product or training listing?  

Use case?  Protocol article?  Other?  Send to 
contributions@gridedgeintelligence.com

! Questions?  Contact 
info@gridedgeintelligence.com
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In Conclusion

! Many thanks to Stuart, Andrew, David, Eamonn and Tom

! Watch for an email

! Feedback survey

! Links to the slides and recording (available to everyone for one week after posting)

! Future GEI Mini-Forums?   Let us know if youÕd like to see more Ðand what topic


