
Welcome! 

Ä Thank you for joining todayõs webinar: 

Developing and Applying Open -Source 

Implementations of OpenADR

Ä If you have a question please use the 

question box located on the right side of 

your screen.

Ä Questions for our speaker will be 

addressed at the end of the 

presentation.

Ä This webinar will be recorded for future 
playback.



Todayõs Speakers

Ä Walt Johnson is a Technical Executive at the 

Electric Power Research Institute (EPRI), 

where he specializes in smart grid 

technologies, standards, and IT Enterprise 

Architecture. 

He manages EPRIõs Automated Demand 

Response and Ancillary Services 

Demonstration Project, supports the 

Transmission and Distribution Modernization 

Demonstration Projects on Data Analytics, 

and leads the new ICT Innovators Forum. 

Prior to joining EPRI, Walt spent nearly ten 

years at the California Independent System 

Operator (CAISO), during which time he 

served on the Technical Advisory Group for 

LBNLõsoriginal AutoDR/OpenADR project.
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Todayôs Presentation

ÁWhat Weôll Talk About

ïThe EPRI Project

ÁWhat, why, who,é

ïThe EPRI Software

ÁWho, what, how, where,é

ïDeployments

ÁProject demos, other EPRI projects, commercial service

ïSoftware Enhancements

ÁWhat We Wonôt Talk About

ïDemand Response (in general)

ïThe OpenADR Specification

ÁHistory, profiles, services, signal types,é

ïOther ADR Standards

ÁIRC WDRCP, IEC, SEP2,é

ïHow to use the EPRI Software
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The Electric Power Research Institute

Independent

Objective, scientifically-based results 

addressing reliability, efficiency, 

affordability, health, safety and the 

environment

Nonprofit

Chartered to serve the public benefit

Collaborative

Bringing together scientists, engineers, 

academic researchers, and industry experts

Independent

Collaborative

Nonprofit

Togetheré Shaping the Future of Electricity
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The EPRI Project

ñAutomated Demand Response and Ancillary Services Demonstrationò
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OpenADR Project Activities

EPRI Project Demonstrations
ÁISOs: CAISO and NYISO

ÁUS Utilities : AEP, KCPL, SDG&E, Southern Co.

ÁInternational Utilities : ESB Networks (Ireland), 

EdF (France), TEPCO (Japan)

Other Deployments in Progress
ÁCalifornia Utilities

ÁLBNL

ÁOpenADR Alliance (~100 Members)

ÁOther EPRI Activities

International Adoption
ÁNow an IEC Publicly Available Specification (PAS)

Virtual Top Node (VTN) - Server
http://sourceforge.net/projects/openadr2vtn/

Virtual End Node (VEN) - Standalone Client
http://sourceforge.net/projects/openadr2bven-pull/

EPRI Open-Source Contribution Accelerating Adoption;

Significant Global Impact

EPRI Open-Source Contribution Accelerating Adoption;

Significant Global Impact

Virtual End Node (VEN) - Client Library
http://sourceforge.net/projects/openadrvenclibrary/

http://sourceforge.net/projects/openadr2vtn/
https://sourceforge.net/projects/openadr2bven-pull/
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Drivers - Benefits of Standardized DR/DER Messaging

ÁInteroperability for Pricing and DR Events (Utilities 

and ISOs)

ÁCommercial Off-The-Shelf (COTS) Products 

ÁIncreased Operational Efficiency, Reliability, and 

Security

ïñFast DRò and ancillary services

ïUse of low-cost communications networks

ÁLower Design and Installation Costs

ÁLower Operation and Maintenance Costs

ÁNew Services through Competitive Innovation

ÁLarger Pool of Talent to Support and Maintain 

Standardized Systems
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EPRIôs OpenADR Development

EPRI developed the open-source software to:

ÅGain familiarity with the standard

ÅProfile A and B capabilities

ÅRelationship between VTNs and VENs

ÅProvide EPRI project host sites access to 2.0 software

ÅProvide utilities and suppliers with source code to 

develop and test with programs and other products

ÅBecause specifications can be tested only through 

implementations
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Why Make the Software Open Source? 

By providing the source code, EPRI hopes that:

ÅUtilities will test OpenADR with their DR programs

ÅReducing costs to deploy pilots

ÅIncreasing internal knowledge

ÅMore deployments lead to a competitive VEN marketplace

ÅThe specification will be improved by providing to working group 

knowledge gained from deployments
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Architectural Requirements for an 

OpenADR Implementation
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XML Messages
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Client/Server Architecture

ÁVTN ïVirtual Top Node (typically the server)

ÁVEN ïVirtual End Node (typically the client)

ÁThe client/server model is a good fit for a DR program, 

where a single authority (operating the VTN) calls events to 

manage load at many clients (though the VENs)

ÁThe Push model used in OpenADR allows a VTN to push 

data to a VEN; but note that although this is still a 

client/server design, the VTN acts as an HTTP client and 

the VEN acts as an HTTP server
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Pull/Poll Messaging

ÁPull and Poll are the same interaction between the VTN 
and the VEN

ÁThe VEN initiates the request and the VTN responds
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Push Messaging

ÁThe VTN (server) initiates the exchange when it sends to the VEN 
(client)

ÁThe VEN must register a Push endpoint with the VTN (this is an out-of-
band process for Profile A)

ÁPush can provide a faster mechanism for communicating with clients

ÁAdditional firewall ports might need to be opened to provide access 
from the VTN to the VEN
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Transport and Security Requirements
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Transport Choices

ÁTransport mechanism must be selected for the data 

exchanges

ïVTNs must support all (both) transport mechanisms

ïVENs can select one transport mechanism

ÁEPRI selected a simple HTTP implementation to begin

ÁXMPP (Extensible Messaging and Presence Protocol) is 

also specified

ÁSome OpenADR Alliance members are using Openfire

(http://www.igniterealtime.org/projects/openfire/)

ïAn open-source XMPP implementation

ïEPRIôs implementation uses this as well

http://www.igniterealtime.org/projects/openfire/
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Transport Implementation

ÁSimple HTTP

ïAll messages use POST to avoid caching (and other issues)

ïThe XML payload is the message body in the HTTP request

ïThe service name is appended to the endpoint

ïExample: http://.../oadr2a-vtn/OpenADR2/Simple/EiEvent

ÁXMPP

ïInherently two-way

http://.../oadr2a-vtn/OpenADR2/Simple/EiEvent
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Public Key Cryptography

ÁWorks with public/private key pairs

ÁPublic key is shared with all, the private key is kept private

ÁIf a public key is used to encrypt, only the private key can 

decrypt (and vice-versa)
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Conformance and Certification
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Certification Requirements

ÁCertification requires adhering to:

ïProfile conformance rules

ïPICS (Protocol Implementation Conformance Statement)

ÁManaged by OpenADR Alliance 

ÁProduct must be tested by an authorized test service 

provider. Intertek (http://www.intertek.com/) is the testing and 

certification laboratory for the OpenADR Alliance 

ÁMust be alliance member to have certificated products

Note: Use of EPRIôs Alliance-certified software to create a new application 

does not confer certification on the resulting application. All applications are 

individually certified by the OpenADR Alliance.

http://www.intertek.com/
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Conformance Rules: Sample from Profile B (draft)

Å OpenADR_2_0b_Profile_Specification_v0_9_20130318.pdf



23
© 2015 Electric Power Research Institute, Inc. All rights reserved.

Conformance Rules: PICS

ÁQuestionnaire filled out by manufacturer

ÁA series of yes/no questions

ÁReleased to the public, it provides an idea of whatôs 

supported by the implementation and any limitations

Å OADR 2.0a PICS_v1_0_4.docx (comes with TestSet purchase)
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Conformance Rules: TestSet

ÁThe Alliance provides the TestSet (for a fee)

ÁThe TestSet has many test cases for testing conformance 

rules

ÁThe TestSet documentation shows which test cases exercise 

which conformance rules

Å OpenADR_2_0b_Profile_Specification_v0_9_20130318.pdf



25
© 2015 Electric Power Research Institute, Inc. All rights reserved.

Conformance Rules: TestSet

ÁA Java-based program written with Eclipse

ÁDeveloped and maintained by QualityLogic

ÁContains many push and pull tests for VENs and VTNs

ÁSends test messages to a VTN and validates the response

ÁReceives test messages from a VEN and validates the 

response


