GREEN BUTTON BACKGROUND:
Overview: Aneesh Chopra OSTP has initiated a high-profile interagency effort to work with industry to develop a “green button” that will allow consumers to download energy usage information from their utilities more easily and in a standardized manner. This will help promote innovation by facilitating web developers and other third party providers to create products and services to help customers to evaluate and better manage their energy use. By focusing on the “direct to the consumer” download, progress can be accelerated in advance of, and in support of, States that will be slowly working through formal proceedings related to communication of information from utilities to third parties and the associated data access/use/privacy issues. This is part of a greater strategy to free up access to energy usage information more broadly.
Technical details: Goal is an industry-government “start-up” partnership to drive rapid development of an open reference implementation and web applications based on the foundation of nationally recognized NIST/SGIP standards including the NIST-led PAP10/North American Energy Standards Board (NAESB) energy usage information standard and follow-on NAESB Energy Service Provider Interface (ESPI) standard, which is anticipated to be finalized by NAESB October 17, 2011. 
Key staff support (in addition to high-level principals): OSTP Nick Sinai, NIST Dave Wollman, and DOE Chris Irwin and Eric Lightner (both of in Pat Hoffman’s OE) plus additional staff to be identified.
Industry engagement: Initial focus on partnership with California utilities (Pacific Gas and Electric – PGE, San Diego Gas and Electric – SDGE, and Southern California Edison – SCE) and California Public Utility Commission - CPUC, together with “coalition of the willing” on the IT/application side (in particular including the Silicon Valley Leadership Group, as well as companies such as Tendril, OPower, and many others).
Next Step: Upcoming Aneesh Chopra visit to California, joined by Nick Sinai, Dave Wollman, Chris Irwin, Eric Lightner. Following initial outreach to smart grid leads at big 3 California utilities and CPUC by Dave Wollman and Nick Sinai and personal contacting by Aneesh of CIOs at PGE, SDGE and SCE, an October 4 meeting has been arranged with utility CIOs (or their representatives) and Aneesh, followed by a meeting with a larger group including Silicon Valley companies. Goal is to spend 4 hours meeting time to work the issue, achieve agreement on overall scope, get high-level buy-in, and initiate 90-day work effort to deliver initial “green button” relying on resources from multiple entities (in particular industry).



Deeper Technical Dive: The below overview goes more in depth into the overall subject area (energy usage information standards).
What is PAP 10 / NAESB?
As part of the Phase I of NIST’s Smart Grid three-phase-plan, NIST and its contractor EPRI led a series of workshops to identify key standards of the Smart Grid, and importantly, to identify critical gaps in the coverage of standards. Among the most prominent, one such gap identified the need for standardized Energy Usage Information to inform the consumer. Thus one of the first “Priority Action Plans (PAPs)” created was PAP10: Standard Energy Usage Information”.  Here is the charter abstract of that plan:
 “Customers will benefit from standardized energy usage information that enables them to make better decisions and take other actions consistent with the goals of Sections 1301 and 1305 of EISA. An understanding of energy usage informs better decisions about energy use and conservation, and is the basis for performance feedback on the operation of customer owned energy management systems and understanding device energy usage and management.”
The following figure illustrates the scope and nature of this information by a visualization of the customer devices and their user interfaces that would be supported.
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Most importantly, it was recognized that the information to appear in these displays may come initially from customer’s utilities that acquire and validate the data, and later, through near-real time interactions with the meter and other related devices on the customer’s premises. It was felt that the nature of the information and its structure should be constant regardless of how it was actually acquired. PAP10 sought to satisfy this requirement. The Priority Action Plan was carried out during NIST’s Phase II work and facilitated by its contractor EnerNex.
The following figure illustrates the basic structural organization of this information:
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There are three main classifications of this information:
Identification – this identifies the source of the information including how it was acquired. Also note that in some applications of the availability of Energy Usage Information (EUI) this identification information is kept separate from the rest because it can contain privacy-sensitive information. 
Summary Information – this contains the summary of usage from the current period to date and some references for comparison. One might envision that this represents the current level of detail available to consumers through their energy bills.
Measure Component – here are the details of actual minute by minute / hour by hour / day by day usage of energy. This component is designed so that it can represent any set of measurements from watt-hours to watts to volt-amp-reactive to related measurements such as voltage and even temperature if necessary. Of course, the most common content will be watt-hours.
The EUI has been standardized by NAESB in two complementary specifications discussed next.
REQ18/WEQ19 NAESB PAP10 Energy Usage Information
The PAP10 EUI standard defines the contents and structure of EUI introduced in the previous section. Through the concerted efforts of NIST and the SGIP it formed, and of course excellent shepherding by the NAESB management, this standard was completed and ratified in six months in December 2010.
Designed as a “seed” standard, it defines the semantics of EUI without its representation in messaging. This was done to facilitate the uptake of this constant model by the many standards that might have need of exchanging this information albeit with differing requirements on its transport and relation to other information models.
A key example is that of the Smart Energy Profile 2.0 (being developed by Zigbee and others) which seeks to standardize the exchange of EUI from revenue meters within the customer premise. Another key usage was the UCAIug OpenADE effort which sought to define how utility databases of EUI could be exposed to consumers either directly or through third party value added organizations that could help the consumer make sense of the data and how best to use it to minimize cost. Finally, ASHRAE/NEMA in its efforts to forward interoperability with customer owned facility management systems, would utilize EUI as key input to providing users with guidance and control strategies.
To make this “uptake” smooth, the EUI standard was developed in collaboration with these groups in order to satisfy collectively the requirements they had for this information and thereby the direct use of the information model.
REQ21 NAESB Energy Services Provider Interface (ESPI)
As stated above, one of the intended applications of the EUI standard was the use in applications envisioned by UCAIug’s OpenADE effort. The UCAIug OpenADE effort engaged with NAESB in late 2010 to produce the ESPI standard which is currently, as of this writing, completed and being ratified by NAESB membership.
ESPI takes the EUI standard and produces an XML serialized version of this semantic model using “atom publishing” and established web-based authentication protocols. This realization of the representation of EUI specifically supports its exchange either directly or via third party access. It allows utilities to present a homogeneous, i.e. single, interface to its data in a standard way to minimize the complexity in satisfying a wide variety of needs.
Three Legged Stool
In order to make it possible for independent implementers of standards to build their products and have them interoperate with implementers of complementary parts of the services envisioned, we present the three-legged-stool model of achieving interoperability. As illustrated in the following figure, the stool relies on three major components:
Standards – the consensus based development of a standard specification provides for the explicit description of a technical capability or practice. The development in a formal consensus-based Standards Setting Organization (SSO) ensures that multiple stakeholders can converge on a common vision of the realization of requirements driving the standard.
User’s groups – once a standard is established, user’s groups collaborate with testing and certification organizations to define tests and labeling. These can attest to the successful implementation of a standard to a level of agreed-upon interoperability.
Reference/Sample Implementations and Designs – by having a shared implementation of the standard, and potentially, one that embodies the tests by which certification can be obtained; implementers of standards have dramatic reductions in technical risk, cost, and schedule in achieving interoperable products.
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When these three legs exist and are well-formed, rapid penetration of technologies can be achieved. These three are supported for the EUI model by the following components.
1. Standards: NAESB PAP10 Energy Usage Information (EUI), NAESB Energy Services Provider Interface (ESPI)
2. Users Groups and Certification: UCAIug OpenADE, OpenSG
3. Sample Implementations: Energy OS  OpenESPI project
The standards are now completed and the last one ratified within weeks. The User’s group participation has been longstanding and is entering the new phase of defining testing and certification. Finally, the reference/sample implementation is currently underway. 
The open-source project, OpenESPI, is being developed under the Apache open source license which encourages cost-free derivative works and wide availability of the component pieces to all developers. The project currently has been initiated and is nearing an initial functional milestone.
As we build into this reference implementation both the development environment including a working implementation and test harness, we can rapidly converge on an initial and long lasting interoperable basis for the development of an EUI industry. Such an industry can include consumers themselves, the developers of software applications for consumer devices, and service providers including utilities and other value added organizations that can originate and/or enhance the information.
With the ready availability of working “code” any potential vendor is empowered on his own timetable to innovate and develop and test. When the time comes to certify, success is virtually assured because the developer had access to the “open book test” at the very start of the project. This increases the likelihood of success by increasing the “shots on goal” due to the shared code base.
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