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The Problem Statement

• Goal: Framework for Smart Grid standards and systems 
interoperability through Open Automated Demand Response 
Standard (OpenADR) conformance development process.
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Smart Grid standards in pipeline for interoperability with demand-
side and other standards!
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Arrows indicate interfaces and not necessarily the communication pathways.
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OpenADR Background
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OpenADR Interoperability Quest

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Research initiated by LBNL/ CEC

Pilots and field trials
Developments, tests (Auto-CPP w/ PG&E)

OpenADR
Commercialization
(PG&E, SCE, and SDG&E)

Official OpenADR specification (v1.0) 
by LBNL/CEC*

1. OpenADR donated for 
Standards Development

- OpenADR Standards profiles (v2.0)
2. NIST Smart Grid, PAP 09

1. Anytime DR Pilots and 
field trials
- Wholesale markets
- International demonstrations
- Dynamic pricing
2. All end-use sectors

Certification/Testing 
(v2.0)

*OpenADR v1.0: http://openadr.lbl.gov/

Standards Lifecycle Process: A 
complete process before a standard is 
ready for commercial adoption.

1. Research and development
2. Pilots and field trials
3. Standards development
4. Conformance and interoperability 
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Functional Testing Solution 
(SoapUI)

Test Cases
OpenADR 2.0 

Runtime 
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Database 
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Device or Implementation Under 
Test Web Server

Web Browser
(Runtime Status)

Standards, Conformance & Interoperability

Standards development

Conformance & interoperability 
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Interoperability Framework

Standards Organizations Conformance and Interoperability Process
(Test Plan, Test System, Policies)

Stakeholders 
(vendors, test agencies)

Market
Standards 

Interoperability
Systems/Device 
Interoperability

Facilities/ 
End-uses

Ascertain that OpenADR is flexible and interoperable to 
provide services across markets and Smart Grid domains
• Product feature sets
• Transport mechanisms
• Plug-fests

 Grid-Interop 2011



#GridInterop Phoenix, AZ, Dec 5-8, 2011 9

Conclusions and Next Steps

• Conclusions
– Standards development must consider real-world experience.

– OpenADR 2.0 provide valuable lessons for Smart Grid standards 
and systems interoperability.

– Lessons are relevant, as other standards start evolving and become 
ready for market adoption. 

• Next Steps
– Backward compatibility, and standards and legacy systems 

interoperability needed through revisions and market adoption.

– Comprehensive analysis and adoption of security, transport 
mechanisms, and feedback through interoperability framework.

– R&D of price-responsiveness, ancillary services (Fast-DR), 
renewable integration and DERs, and policy framework.
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DRRC Activities

 DRRC established by California Energy Commission (CEC)  in 2002 

and managed by LBNL.

1. Energy Technologies and Systems Integration
 Valuing Demand Response

 Dynamic Tariffs and Rate Design

 Communications Infrastructure

2. Buildings
 Automation, Communications and Control

 End-Use Control Strategies and Models

 Behavior –response to dynamic tariffs

3. Industry, Agriculture, and Water
 Automation, End-Uses and Control.

Supply

Demand
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