

Standards for Energy Usage Information (PAP 10)

1 Description of Function

All prior work (intellectual property of the company or individual) or proprietary (non-publicly available) work should be so noted. The form fields below and the cells of tables are where the author should enter text.
1.1 Function Name

Name of Function
Standards for Energy Usage Information (PAP 10)
1.2 Function ID

Identification number of the function
Priority Action Plan 10
1.3 Brief Description

Describe briefly the scope, objectives, and rationale of the Function.

Customers will benefit from 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.

Some states have already mandated customer access to meter-based usage information. As part of this action plan, a limited set of requirements are driving a specification which is expected in February 2010. 

Subsequent work in the first half of 2010 will drive a standardized information model for broader exchange of usage information. This model for cross-domain interaction needs the characteristics of integration models as described elsewhere in this document.
1.4 Narrative

A complete narrative of the Function from a Domain Expert’s point of view, describing what occurs when, why, how, and under what conditions. This will act as the basis for identifying the Steps in Section 2. All actors should be introduced in this narrative. All sequences to be described in section 2 should be introduced in prose here. Embedded graphics is supported in the narrative.

This action plan will lead to data standards to exchange fine-grained and timely information about energy usage. The first goal is agreement on a core information set to enable integration of usage information throughout facility decision processes. Customers and customer-authorized third-party service providers will use these standards to access energy usage information from the Smart Grid and meter, enabling them to make better decisions about energy use and conservation. Consumers and premises-based systems will use these standards to provide real-time feedback on present and projected performance. Using the Smart Grid infrastructure, this information will be shared with the facility: a home, building, or industrial installation. Two-way flows of usage information will improve collaboration and thereby energy efficiency.

The data standards will enable immediate and widespread benefit. They will support access to monthly usage information, which may already be available, as well as near-real-time information as smart meters and other devices are deployed. The standards will enable innovation by third-party service and software providers in providing novel ways to help consumers and operations manage their energy usage. In the absence of these standards, software developers and utilities would have to negotiate pair-wise interfaces, an impractical situation. The standards will also promote more responsive facilities. Devices that deliver and understand common usage information can be deployed more quickly.

These standards must be developed on an aggressive timetable. States such as California and Texas have mandated that consumers have electronic access to such data in 2010. This action plan will result in both an initial specification of narrower information to satisfy regulatory mandates by February 2010 and a requirements-based definition for standard energy usage within the facility as well as to and from the Smart Grid by mid-2010.
Some examples of devices and services based on this information are illustrated in Figure 1: Sample Web applications of energy usage information and Figure 2: Customer sited device applications of energy usage information which follow:
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Figure 1: Sample Web applications of energy usage information
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Figure 2: Customer sited device applications of energy usage information
Attempts to encourage consumers of electricity to conserve energy are enhanced when consumers have the means to track their actual energy use. Real-time, or near real-time, information supports energy management decisions and actions far more effectively than after-the-fact billing. Today, limited access to information already collected hinders customer-focused energy management. Making understandable, actionable energy usage information readily available to consumers requires widely adopted data standards. Such standards will support innovation in automated energy management services and products, help to build national and global markets for these technologies, and help to conserve energy.

The on-premises meter can provide information about energy consumption. This information can also be made available through energy delivery systems (such as those operated by utilities or aggregating service providers) and through consumer devices. In larger facilities, customer- owned sub-meters are common, but accurate meter information at the boundary of the facility is still critical information. Anticipated initial users of this information model will be utilities and other service providers, which will provide energy usage information to customers via the World Wide Web, or public Internet. The model also will support development of on-premises devices that can access meters and provide usage information directly to the occupant. 

Device and facility usage is the other target—sharing of usage and load and demand historical and projected information inside a facility makes that facility more valuable to the Smart Grid, as aggregated projections can be passed on to the Smart Grid operations domain, making forecasting and management better. Inside the facility, the energy efficiency goals of EISA and Department of Energy initiatives are better served by consistent usage information exchange. 

This effort will support information standards for load curtailment, load shaping, and energy market operations. The initial focus, however, is on immediate steps to define and standardize energy usage information up through the existing Smart Grid infrastructure and to make it more readily available.

The following text describes the implementation plan at a high level:
 Major Plan Objectives

· Develop a summary of initial information needs for various means of customer access to metering and billing information. These initial requirements and use cases have been developed (October 2009).

· Vet these requirements among standards organizations (including IEC, NEMA, OASIS, and ZigBee) and identify potential harmonization opportunities. UCAIug has committed to developing a statement of support for extending their process to include additional stakeholders. This work is in progress.

· Carry out an initial effort to meet upcoming state public utility commission mandates (including California’s) to provide the customer electronic access to energy usage data (from both smart meters and legacy meters). This effort must plan for a transition to the broader energy usage effort, so applications designed to use the initial release will function properly in the presence of data from later, more extensive releases. The goal is to have useable definitions in place by February 2010 to meet Public Utilities Commissions’ (PUC) mandates.

· Define a framework for sharing energy usage information with and within the premise with minimal changes to existing Smart Grid or legacy meters, during the first half of 2010.

· Develop an information model that can be easily transformed and transported via standards and specifications including but not limited to those from IETF, W3C, OASIS, IEC61970/61968, IEC61850, ANSI C12.19/22, ASHRAE 135, and ZigBee Smart Energy Profile (SEP).

· Implement a plan to expedite harmonized standards development and adoption within the associated standards bodies.

1.5 Actor (Stakeholder) Roles

<<These are defined in the PAP contributions of specific usage scenarios>>

1.6 Information exchanged 

<<These are defined in the PAP contributions of specific usage scenarios>>

1.7 Activities/Services 

<<These are defined in the PAP contributions of specific usage scenarios>>

1.8 Contracts/Regulations

Identify any overall (human-initiated) contracts, regulations, policies, financial considerations, engineering constraints, pollution constraints, and other environmental quality issues that affect the design and requirements of the Function.

<<These are defined in the PAP contributions of specific usage scenarios>>

2 Step by Step Analysis of Function

Describe steps that implement the function. If there is more than one set of steps that are relevant, make a copy of the following section grouping (Steps to implement function, Preconditions and Assumptions, Steps normal sequence, Post-conditions) and provide each copy with its own sequence name.

<<These are defined in the PAP contributions of specific usage scenarios>>

3 Requirements

These are the requirements for the information model that satisfies PAP10. They were derived from the charter of PAP10 as stated in the NIST Framework Release 1.0 document.

They have been discussed over the course of several weeks (May 20 – June 14 2010) by the members of the PAP10 team. They represent the considered interpretation of the scope of PAP10.
3.1 General

A. Facilities shall include homes, buildings, and industrial installations

B. Usage and load information shall be readily available 

C. PAP 10 is an information model concept which is transport agnostic.
3.2 Timeliness of Delivery

Note that there were no issues raised with respect to the requirements themselves, but questions on how these relate to the information standard.

A. Consumers shall be able to use the information defined in these standards for real-time feedback on present and projected performance 

B. Premises based systems (e.g. EMS/ESI) shall be able to use the information defined in these standards for real-time feedback on present and projected performance

C. Information exchanged shall be delivered in sufficient time to affect usage ["and this is the definition of real-time and near real-time "]

D. Operations, Distribution, and Service Providers shall be able to use the information defined in these standards with the facility in near-real-time

E. Consumers and premises-based systems shall be able to use the information defined in these standards to provide real-time feedback on present and projected performance

3.3 Benefits to Facilities

A. Standard load and usage information shall enable improved energy efficiency by defining a consistent way to communicate usage information.

B. Standard load and usage information shall enable helping [all] consumers and operations manage their energy usage [and load]

C. Standard load and usage information shall enable improved [facility] energy usage by availability of fine grained and timely information

D. Availability of fine grained and timely information will enable better decisions about energy usage and conservation

E. Facilities will benefit from consistent usage information exchange inside the facility, including meeting the energy efficiency goals of EISA 2007 and DOE initiatives

F. Standard model shall support aggregated projections that can be passed on to operations make forecasting and management better and increase the value of a facility to the Smart Grid

G. Sharing usage and load information inside a facility makes that facility more valuable to the Smart Grid

H. The information exchanged shall allow integration of usage information throughout facility decision processes

3.4 Benefits to Grid and Service Provider Operations

A. Standard load and usage information will improve forecasting and grid management by delivering aggregated projections to operations.

B. Standard load and usage information will improve forecasting and grid management by delivering aggregated projections to service providers

C. Standard load and usage information will enable more responsive facilities

D. Standard load and usage information will enable early deployment of devices that deliver and understand usage information

3.5 Internet-Like Future

A. Standard usage and load information enables innovation in novel ways to help consumers and operations manage energy usage.

B. Standard usage and load information enables innovation by third party service and software providers

3.6 Improved Collaboration

A. The  Information model shall not restrict two way flows of information.
B. By standardizing usage and load information exchange, devices that deliver and understand usage and load can be deployed more quickly, contributing to achieving the energy efficiency goals of EISA 2007 and DOE

3.7 Information Sources and Accessibility

A. Usage and load information shall be provided by utilities and aggregating service providers and may be provided by others

B. Usage and load information shall be provided by devices and EMS/ESI implementations

C. Usage and load information can be accessed from the meter

D. Usage and load information can be accessed from the Smart Grid

3.8 Interactions and Information Exchanges Supported

A. Interactions supported shall include those between Distribution [and Operations] and the industrial, commercial, and home premises.

B. Standard information models and understanding of usage and load are essential to cross domain interactions between Distribution [and Operations]: and Industrial, Commercial, Residential, and PEVs

C. Interactions supported shall include those between Distribution [and Operations] and the industrial, commercial, home premises, and plug-in electric vehicles.

D. Standard information models and understanding of usage and load are essential to cross domain interactions between Service Providers: and Industrial, Commercial, Residential, and PEVs

E. Interactions supported shall include those between Service Providers and the industrial, commercial, home premises, and plug-in electric vehicles.

F. This effort shall support information standards for load curtailment, load shaping, and energy market operations, hence load and usage must be supported (see PAP09, PAP03, and PAP04)

G. Information exchanges shall include to, from, and within facilities.

3.9 Information Characteristics

A. Information model shall support exchange of both Fine Grained and summary information.
Fine grained means that there is disaggregated information. Disaggregated information can include for example load, subsystem, premise, and variable time interval.
B. Support for exchanging standard historical, present, and projected usage information is required.

C. Support for exchanging standard historical, present, and projected load information is required.

D. Energy Usage Information shall  include usage, usage profile, and some component of cost (consistent with PAP03, PAP04) 
E. The PAP 10 Energy Usage Information model shall allow for exchange of greater or lesser detail
3.10 Timing and Goals

A. Initial steps include making usage information more readily available by defining and standardizing usage information [delivered] through existing SG infrastructure

B. Information on device and facility usage is a primary goal in the initial focus

C. Standard load and usage information will enable early deployment of devices that deliver and understand usage information
3.11 Requirements on Quality of Consensus Standard

The information model shall support:
A. Consistent data representation for REST & Services

B. Specification of transactional exchange, syntax, and required population of the information model are beyond the scope of these requirements 

C. an extensible information model – e.g. ability to add custom extensions as needed 

D. have an evolvable information model – e.g. the standards process supports future revisions 

E. Forward compatible as we evolve

F. Supportive of versioning 

G. Usable without “knowing all the details”

More flexibility for independent innovation shall be achieved through:
H. Focus on information exchanged

I. Agreed upon interfaces are maintained over time 

J. Minimal details = maximum interoperation

Intellectual Property Rights shall be clear & clean

Results of PAP 10 shall produce:
K. Information model and XML schema

L. At information exchange level

The information model shall be

M. Readable without charge

N. Reusable without restriction or charge

O. Adaptable without restriction or charge

P. Usable for open source

3.12  Diagram

For clarification, draw (by hand, by Power Point, by UML diagram) the interactions, identifying the Steps where possible.

FUTURE USE

4 Auxiliary Issues

4.1 References and contacts

Documents and individuals or organizations used as background to the function described; other functions referenced by this function, or acting as “sub” functions; or other documentation that clarifies the requirements or activities described. All prior work (intellectual property of the company or individual) or proprietary (non-publicly available) work must be so noted.

FUTURE USE

	ID
	Title or contact 
	Reference or contact information 

	[1] 
	EIS Alliance Use Cases and Requirements:
Energy Information Standards (EIS) Alliance Customer Domain Use Cases (V3.01)

Energy Information Standards (EIS) Alliance 3 Customer Domain Energy Services Interface 4 (ESI) Requirements (V1.11) 
	http://www.eisalliance.org/forums/attachment.php?attachmentid=57&d=1274470488 
http://www.eisalliance.org/forums/attachment.php?attachmentid=56&d=1272559943 

	[2] 
	OpenADE Documents:
OpenADE 2.0 Business and User Requirements Document  (Version 1.80)  
OpenADE  Business and User Requirements Document  (Version 1.00)  

	http://osgug.ucaiug.org/sgsystems/OpenADE/Shared%20Documents/Business%20and%20User%20Requirements/OpenADE%20Business%20and%20User%20Requirements%20v100.doc 
http://osgug.ucaiug.org/sgsystems/OpenADE/Shared%20Documents/Business%20and%20User%20Requirements/2.0%20Draft/OpenADE%20Business%20and%20User%20Requirements%20v1.8.doc 

	[3] 
	ZigBee Smart Energy Version 2.0

Smart Energy Profile Marketing Requirements Document (MRD) Draft Revision 1.0
	http://www.zigbee.org/Markets/ZigBeeSmartEnergy/HomePlugMarketingRequirementDocument.aspx 

	[4] 
	NIST Framework and Roadmap for Smart Grid Interoperability Standards, Release 1.0
	http://collaborate.nist.gov/twiki-sggrid/pub/SmartGrid/IKBFramework/NISTFrameworkAndRoadmapForSmartGridInteroperability_Release1final.pdf 


4.2 Action Item List

As the function is developed, identify issues that still need clarification, resolution, or other notice taken of them. This can act as an Action Item list.

FUTURE USE

	ID
	Description 
	Status 

	[1] 
	
	

	[2] 
	
	


4.3 Revision History

For reference and tracking purposes, indicate who worked on describing this function, and what aspect they undertook.

FUTURE USE
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