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3.  RECOMMENDATION

SUMMARY:


The Joint Retail Electric (REQ) and Wholesale Electric (WEQ) Quadrants’ PAP 10 Smart Grid Subcommittee submit this Recommendation for 2010 Retail Annual Plan Item No. 9d and WEQ Annual Plan Item No. 6d – Business Practices and Information Models to support Priority Action Plan 10, “Standardized Energy Usage Information,” based on the Tiger Team Report issued on June 22, 2010 by the NIST SGIP PAP10 Committee.  

In initiating this standards development, NAESB agreed to by year-end 2010 develop an energy use information model standard defining information to be communicated between utilities, third parties and energy use customers, via customer devices and/or 3rd Party energy services providers.  The basic energy usage information model standard will let energy services providers exchange detailed energy use and cost information in a consistent format on behalf of customers.  Doing so will let consumers track their power use and help them manage energy consumption and costs.  Without a standardized format for representing energy use data, a variety of approaches could emerge, leading to incompatibilities among energy management products and services.  It is planned that the American Society of Heating, Refrigerating and AC Engineers (ASHRAE) will extend the NAESB standard to create a facilities data model providing additional energy use data elements for facility energy management including buildings.   
RECOMMENDED STANDARDS:

CUSTOMER ENERGY USAGE INFORMATION COMMUNICATION

EXECUTIVE SUMMARY

This section presents a summary of the Model Business Practices for Customer Energy Information Communication.  Specifically, these Model Business Practices establish a model for energy use information to be communicated between Distribution Companies, Customers, and other Market Participants, via Customer devices and/or Energy Services Providers.  The basic energy usage information Model Business Practices will let Energy Services Providers exchange detailed energy use and cost information in a consistent format on behalf of Customers.  Doing so will let Customers track their energy use and help them manage energy consumption and costs.  

Customer Energy Usage Information Communication encompasses a variety of interactions between Distribution Companies, Customers and Energy Services Providers.  In a business environment where best practices are voluntary, Model Business Practices such as those in this document may be applied within the context of regulatory or other market requirements and agreements.
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INTRODUCTION

The North American Energy Standards Board (NAESB) is a voluntary, non-profit organization comprised of members from all aspects of the natural gas and electric industries.  Within NAESB, the Retail Electric Quadrant (REQ) and the Retail Gas Quadrant (RGQ) focus on issues impacting the retail sale of energy to end-use Customers.  REQ / RGQ Model Business Practices are intended to provide guidance to Distribution Companies, Suppliers, and other Market Participants involved in providing competitive energy service to end-use Customers.  The focus of these Model Business Practices is the communication of Customer energy usage information.

These Model Business Practices are voluntary and do not address policy issues that are the subject of state legislation or regulatory decisions.  These Model Business Practices have been adopted with the realization that as the industry evolves, additional and amended Model Business Practices may be necessary.  Any industry participant seeking additional or amended Model Business Practices (including principles, definitions, data elements, process descriptions, and technical implementation instructions) should submit a request to the NAESB office, detailing the change, so that the appropriate process may take place to amend the Model Business Practice.

BUSINESS PROCESSES AND PRACTICES

REQ.18 Overview 

{This section will contain introduction to the architectural principles behind the use of a common information model, statements on the scope of what is included in the model and what is not, as well as how the model is meant to be used to promote interoperability.}

REQ.18.1 Principles

REQ.18.1.1 This recommendation provides a customer energy usage information model, defining a representation of elements and structure needed by end-use consumers to display their energy usage, in order to allow management of their energy efficiency and costs, including environmental impacts. 
REQ.18.1.2 The information model is specified in UML, which is platform-independent, so that it may be used within exchange protocols using a variety of specific representation syntax and exchange mechanisms, specified separately.
REQ.18.1.3 The recommended use of this model is in exchanges of usage information between Energy Service Providers (distributors or retailers) and End-Use Consumers (or their agents, either devices or 3rd Parties), and is not intended to replace existing representations that are already defined, such as exchanges of usage data to carry out market operations or billing functions. 
REQ.18.1.4 
REQ.18.1.5 
REQ.18.2 Energy Usage Abbreviations, Acronyms and Definition of Terms

REQ.18.2.1 Business Definitions

This section contains those terms that are related to business rules and used in common with Model Business Practices for other topics

REQ.18.2.1.1 Applicable Regulatory Authority:  The state regulatory agency or other governing body that provides oversight, policy guidance, and direction to any parties involved  in the process of providing energy to retail access Customers through regulations and orders.

REQ.18.2.1.2 Customer:  Any Entity that takes gas and/or electric service for its own consumption.

REQ.18.2.1.3 Distribution Company:  A regulated Entity which provides distribution services and may provide energy and/or transmission/transportation services in a given area.

REQ.18.2.1.4 Energy Services Provider:  (Need to develop)
REQ.18.2.1.5 Market Participant:  (Two definitions exist, need to combine and broaden to cover all areas)
REQ.18.2.1.6 Supplier:  Persons engaged in the competitive sale of energy to end-users.

REQ.18.2.1.7 Uniform Electronic Transaction:  Standard data arrangements for trading information, making business requests and exchanging other information, encompassing a number of electronic media and utilizing specific transport protocols.

REQ.18.2.2 Technical Definitions

This section contains those terms specifically related to Customer energy usage information communication are used only within this topic.

{This table will contain all abbreviations and acronyms used in his document).

	Abbreviation / Acronym
	Meaning

	REQ.18.2.2.1t
	EUI
	Energy Usage Information

	REQ.18.2.2.2t
	
	

	REQ.18.2.2.3t
	
	

	REQ.18.2.2.4t
	
	

	REQ.18.2.2.5t
	
	


{This table will contain all capitalized terms and definitions used in this document.  The model element (class, attribute, data type, enumerations, etc. terms and definitions will be in a separate section)

	Term
	Definition

	REQ.18.2.2.6t
	Information Model
	Refers to the logical model of energy usage information which is the principle output of this standard. More generally, a model refers to ...

	REQ.18.2.2.7t
	
	

	REQ.18.2.2.8t
	
	

	REQ.18.2.2.9t
	
	

	REQ.18.2.2.10t
	
	

	REQ.18.2.2.11t
	
	


REQ.18.3 Energy Usage Information Model Business Practices

{This section will reference actors and use cases developed by others which identified the needs and different scenarios for Energy Usage Information Model. Although it is typical that NAESB develops Model Business Practices as standards, the group should decide how much time and effort should be devoted to this section in order to make it a normative part of the standard or NOT, as the focus of this effort is to standardize the Information Model.}

The focus of these Model Business Practices is the representation of energy usage information. As defined in [PAP10 Requirements] the information includes historic, present, and future projected usage and load together with the time period(s) for that information.

We draw on actors and use cases defined by the following groups:

· Energy Information Standards Alliance (the EIS Alliance) [EIS]

· NAESB Survey and Consolidation of PAP10 Use Cases [NAESB PAP10]

· UCAIug OpenADE [ADE]

· ZigBee/Home Plug Smart Energy Profile 2.0 Market Requirements [SEP MRD]

The relevant use cases are summarized as follows (detailed references will be included in a subsequent draft):

EDITORIAL NOTE: Ensure definitions of Actors including ESP, Utility, Device, EMS, ESI, Controller, Customer, Facility, and the definition of “Seed Specification” are in this document or elsewhere in the NAESB Glossary. Terminology must be aligned in this entire document. Actors are drawn from the cited documents.

1. The ESP and/or Utility communicates historic and present usage and load information to the Customer/Facility

2. The Customer/Facility communicates future projected usage and load information to the ESP, Utility, or Grid Operations

3. The ESP and/or Utility communicates their projection of usage and load to the Customer/Facility

4. Devices within a Facility communicate their present and future projected usage and load to Controllers or Facility EMS for aggregation and to be a component of Facility aggregated future projected usage and load.

5. Devices, business processes, EMS, ESI, and other functional units within the Facility communicate usage and load information among themselves.

These Model Business Practices are limited to the Seed Specification which shall be usable by others to build standards and/or specification for exchange of energy usage and load information appropriate to their needs without overly constraining those uses or including information that is not required in all implementations of specifications for exchanging load and usage.




REQ.18.4 Energy Usage Information Model

REQ.18.4.1 Requirements and Benefits
{This section will include a list of high level requirements and reference their originating use cases (if available) for the Energy Usage Information Model.  Requirements would include both business requirements indicating what the model is and technical requirements indicating how the model is intended to be used for delivering interoperability objectives.}

REQ.18.4.1.1 General

Facilities shall include homes, buildings, and industrial installations

No specific limit as to the nature of the facility appears in the EUI model. Identifiers are for user, location, and device only.

Usage and load information shall be readily available 

While the availability of information is the realm of the vendor and purchaser, this model facilitates availability by providing a single simple information model that can afford a client application a single device to query in a predetermined manner.

PAP 10 is an information model concept which is transport agnostic.

Because it is defined within a UML model as a series of classes and no services are specifically defined in the standard for those classes, it is by this definition transport agnostic.

REQ.18.4.1.2 Timeliness of Delivery

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

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

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

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

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

REQ.18.4.1.3 Benefits to Facilities

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

In the Model, There is at least one Schema, see {reference} produced as a part of this standard. With a schema at least one specific consistent way to communicate usage information is thereby specified. Thus, the presence of the agreed upon schema or equivalent satisfies this requirement. 

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

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

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

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

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

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

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

REQ.18.4.1.4 Benefits to Grid and Service Provider Operations

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

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

Standard load and usage information will enable more responsive facilities

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

REQ.18.4.1.5 Internet-Like Future

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

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

REQ.18.4.1.6 Improved Collaboration

The Information model shall not restrict two way flows of information.

Consumers, utilities and third parties will have access to the model in real time with the appropriate usage information and customer permissions/allowances

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

Uniformity among signals as required by the model standards will lead to greater acceptance and adoption

REQ.18.4.1.7 Information Sources and Accessibility

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

With consent from the customer, utilities and aggregators will provide access to usage and load information in the provided format for model integration

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

With consent from the customer, devices and EMS/ESI implementations will provide usage and load information in the provided format for model integration

Usage and load information can be accessed from the meter

With consent from the customer and the utility, usage and load information will be provided by the meter to accredited sources for purposes of running the model

Usage and load information can be accessed from the Smart Grid

With consent from the customer and the utility, usage and load information will be made available by any Smart Grid services provider via the public Internet

REQ.18.4.1.8 Interactions and Information Exchanges Supported

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

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

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

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

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

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)

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

REQ.18.4.1.9 Information Characteristics

Information model shall support exchange of both Fine Grained and summary information.

Summary information is available at the top level through PowerQualitySummary and UsageSummary components. Fine-grained information is available through the list of MeterReading measurement structures which in turn have both summary, Reading, and interval level detail, IntervalReading components. Additionally, the EUI data structures can be associated by device, location, and owner facilitating variable aggregations.

Fine grained means that there is disaggregated information. Disaggregated information can include for example load, subsystem, premise, and variable time interval.

Fine grained (disaggregated) information is described throughout the information model.  From CustomerAccount, EventType, MeterAsset, ReadingKind, etc. there seems to be enough detailed data elements to support “Fine grained” information.  

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

Historical information seems to be supported by the UsageSummary attributes for billing items only. Present (meter reading) information has fine grained as well as billing attributes defined.  Projected usage is supported in the QualityOfReading <<enumeration>> attribute, which delineates the “estimated” and “forecast” attribute names.   

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

Current or load is included in the attributes described in REQ.18.4.1.9.3

Energy Usage Information shall  include usage, usage profile, and some component of cost (consistent with PAP03, PAP04) 

Energy usage information, including costs is contained in the data model.  Interval data is supportive of usage profiles and PAP04.

The PAP 10 Energy Usage Information model shall allow for exchange of greater or lesser detail
Summary information is available at the top level through PowerQualitySummary and UsageSummary components. Fine-grained information is available through the list of MeterReading measurement structures which in turn have both summary, Reading, and interval level detail, IntervalReading components. Additionally, the EUI data structures can be associated by device, location, and owner facilitating variable aggregations.

REQ.18.4.1.10 Timing and Goals

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

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

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

REQ.18.4.1.11 Requirements on Quality of Consensus Standard

The information model shall support:

Consistent data representation for REST & Services

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

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

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

Forward compatible as we evolve

Supportive of versioning 

Usable without “knowing all the details”

More flexibility for independent innovation shall be achieved through:

Focus on information exchanged

Agreed upon interfaces are maintained over time 

Minimal details = maximum interoperation

Intellectual Property Rights shall be clear & clean

Results of PAP 10 shall produce:

Information model and XML schema

At information exchange level

The information model shall be:

Readable without charge

Reusable without restriction or charge

Adaptable without restriction or charge

Usable for open source

REQ.18.4.1.12 Additional Requirements

In communicating energy usage information, the Energy Usage Information Model should be used and the information outlined within the model should be available.
The model provides a common, consensus-based, vendor-neutral model to represent usage information, to be used in exchange scenarios where it is applicable and desired by usage information providers and consumers. 
The Energy Usage Information Model data set has three unique identifiers, which serve the purpose of allowing various aggregations of data sets.

Owner (consumer): This is represented by the Customer class.
Location: This is represented by ServiceDeliveryPoint.

Device: This is represented by MeterAsset.
The Tariff Profile component should be included in the Energy Information Usage Model.
Recommend marking as a “Future” – TariffProfile provides the representation of the rate elements, and would expand the scope beyond our initial target schedule. 
UsageSummary should include an optional cost attribute to interval and reading class. 
Need further clarification.
A known base currency should be included in the top level class associated with the MeterAsset for the Energy Usage Information Model, which would be applicable to all instances
Recommend marking as “Future” – If performance considerations require optimization, global defaults for this and other repetitious elements should be considered.
The Energy Usage Information Model should be compliant with ISO8601.
The current model does not define the primitive to be used to represent the dateTime, however the default xs:dateTime is ISO8601 compliant. 
Optionally, both start and end of interval can be defined in order to support non-uniform interval information, which is accomplished in the Energy Information Usage Model through endTimestamp to IntervalReading.
The endTimeStamp element is included as an optional component of IntervalReading.
Demand based elements are maintained in the TariffProfile including common demand and demand ratchets.
The model does not currently contain the full definition of TariffProfile, but this is the CIM element where thresholds associated with the rate are specified.
The Energy Information Usage Model status structure includes a named pair of QualityOfReading and values of raw, forecast, validated, estimated, mixed, and other for qualifying the associated data set, as an explicit representation of these name value pairs can be processed in implementations by sending and receiving actors. The UsageSummary class also includes such summary information.
Model is specified as described.
MeterEvent should be associated with meterAsset, not MeterReading.  
The events are currently associated to the MeterAsset through MeterReading, but could be represented in other ways if the group decides this should be changed.
PQSummary as events of enumerated type are provided in the Energy Information Usage Model to represent a simple exposure of summary information.
The model exposes these events in summary form as described. 
The Energy Usage Information Model should represent and take into account pollutant energy emissions such as O2, SO2, and NOX.
Detailed information about these emissions is possible through definition of a ReadingType specifying the appropriate kindReading values as enumerated in ReadingKind.
Energy Usage Information Model should include a top level cost summary – billStart, billEnd, billToDate, lastPeriod, and costAdditional, so that the bill to date and bill as of the last billing period could be conveyed through a formula:

billLastPeriod = costAdditionalLastPeriod + ∑MeterReading[i].Reading.cost (constrained by datetime)
The model represents these elements in the UsageSummary class.
The model shall use the work being produced by OASIS on common schedule information pursuant to the SGIP PAP04 Requirements. As this work is not complete as of this draft, the abstract definition of time intervals is the most appropriate way to ensure consistency.
TBD – Group to discuss alignment with PAP04
The model shall use the work being produced by OASIS on common price and product definition information pursuant to the SGIP PAP03 Requirements. As this work is not complete as of this draft, should information related to price be included in the Seed Specification it must be at an appropriate level of abstraction.
TBD – Group to discuss alignment with PAP03

REQ.18.4.2 Model Elements
REQ.18.4.2.1 Energy Usage Information Model Overview

{this section will provide an overview of the Energy Usage Information Model, its core elements and relationships, with the aid of a high level overview model diagram and sub-section diagrams where necessary, starting from the diagram delivered by the Tiger Team.}
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Reading

+ ID:  string [0..1]

+ timeStamp:  dateTime [0..1]

+ value:  float [0..1]

+ cost:  float [0..1]

DateTimeInterval

+ end:  dateTime [0..1]

+ start:  dateTime [0..1]

MeterAsset

+ ID:  string [0..1]

+ name:  string [0..1]

«XSDattribute»

+ href:  anyURI [0..1]

TariffProfile

+ ID:  string [0..1]

+ name:  string [0..1]

«XSDattribute»

+ href:  anyURI [0..1]

IntervalReading

+ cost:  float [0..1]

+ endTimeStamp:  dateTime [0..1]

+ ID:  string [0..1]

+ timeStamp:  dateTime [0..1]

+ value:  float [0..1]

MeterReading

+ ID:  string [0..1]

+ valuesInterval:  DateTimeInterval [0..1]

«XSDattribute»

+ href:  anyURI [0..1]

Status

+ dateTime:  dateTime [0..1]

+ reason:  string [0..1]

+ value:  string [0..1]

«XSDattribute»

+ href:  anyURI [0..1]

EnergyUsageInformation

CustomerAgreement

+ ID:  string [0..1]

+ qualityOfService:  string [0..1]

CustomerAccount

+ ID:  string [0..1]

+ name:  string [0..1]

ServiceDeliveryPoint

+ billingCycle:  string [0..1]

+ budgetBill:  string [0..1]

+ description:  string [0..1]

+ estimatedLoad:  CurrentFlow [0..1]

+ ID:  string [0..1]

+ name:  string [0..1]

+ phaseConfig:  PhaseConfigurationKind [0..1]

+ servicePriority:  string [0..1]

ServiceSupplier

+ ID:  string [0..1]

+ issuerIdentificationNumber:  string [0..1]

+ kind:  SupplierKind [0..1]

+ name:  string [0..1]

CustomerAuthorisation

+ ID:  string [0..1]

+ validityInterval:  DateTimeInterval [0..1]

«enumeratio...

Currency

  AUD

  CAD

  CHF

  CNY

  DKK

  EUR

  GBP

  INR

  JPY

  NOK

  other

  RUR

  SEK

  USD

EndDeviceEvent

+ category:  string [0..1]

+ createdDateTime:  dateTime [0..1]

+ ID:  string [0..1]

+ reason:  string [0..1]

+ severity:  string [0..1]

+ userID:  string [0..1]

ReadingQuality

+ quality:  string [0..1]

PowerQualitySummary

+ interruptions:  int [0..1]

+ sags:  int [0..1]

+ summaryInterval:  DateTimeInterval [0..1]

+ swells:  int [0..1]

+ transients:  int [0..1]

+ voltageImbalances:  int [0..1]

+ frequencyVariations:  int [0..1]

ReadingType

+ aliasName:  string [0..1]

+ channelNumber:  integer [0..1]

+ defaultQuality:  string [0..1]

+ defaultValueDataType:  string [0..1]

+ description:  string [0..1]

+ dynamicConfiguration:  string [0..1]

+ ID:  string [0..1]

+ intervalLength:  Seconds [0..1]

+ kindReading:  ReadingKind [0..1]

+ multiplier:  UnitMultiplier [0..1]

+ name:  string [0..1]

+ reverseChronology:  boolean [0..1]

+ unitSymbol:  UnitSymbol [0..1]

«enumeratio...

UnitSymbol

  A

  deg

  F

  g

  h

  H

  Hz

  Hz-1

  J

  J/s

  kg/J

  m

  m2

  m3

  min

  N

  none

  C

  ohm

  Pa

  rad

  S

  s

  s-1

  V

  V/VAr

  VA

  VAh

  VAr

  VArh

  W

  W/Hz

  W/s

  Wh

«enumeratio...

UnitMultiplier

  c

  d

  G

  k

  M

  m

  micro

  n

  none

  p

  T

«enumeration»

ReadingKind

  current

  currentAngle

  date

  demand

  energy

  other

  phaseAngle

  power

  powerFactor

  pressure

  time

  voltage

  voltageAngle

  volume

  carbonDioxide

  NOx

  carbon

  SOx

  methane

  HCH

  perfluorocarbons

  sulfurHexafluoride

Seconds

+ multiplier:  UnitMultiplier [0..1]

+ unit:  UnitSymbol [0..1]

+ value:  float [0..1]

ServiceCategory

+ kind:  ServiceKind [0..1]

«enumeration»

ServiceKind

  electricity

  gas

  water

  time

  heat

  refuse

  sewerage

  rates

  tvLicence

  internet

  other

CurrentFlow

+ multiplier:  UnitMultiplier [0..1]

+ unit:  UnitSymbol [0..1]

+ value:  float [0..1]

«enumeration»

PhaseConfigurationKind

  onePhaseThreeWire

  onePhaseTwoWire

  other

  threePhaseFourWire

  threePhaseThreeWire

  threePhaseTwoWire

  twoPhaseThreeWire

  twoPhaseTwoWire

UsageSummary

+ billingPeriod:  DateTimeInterval [0..1]

+ billLastPeriod:  float [0..1]

+ billToDate:  float [0..1]

+ costAdditionalLastPeriod:  float [0..1]

+ currency:  Currency [0..1]

+ currentDayLastYearNetConsumption:  SummaryMeasurement [0..1]

+ currentDayNetConsumption:  SummaryMeasurement [0..1]

+ currentDayOverallConsumption:  SummaryMeasurement [0..1]

+ peakDemand:  SummaryMeasurement [0..1]

+ previousDayNetConsumption:  SummaryMeasurement [0..1]

+ previousDayOverallConsumption:  SummaryMeasurement [0..1]

+ qualityOfReading:  QualityOfReading [0..1]

+ ratchetDemand:  SummaryMeasurement [0..1]

+ ratchetDemandPeriod:  DateTimeInterval [0..1]

+ source:  SourceKind [0..1]

+ previousDayLastYearOverallConsumption:  SummaryMeasurement [0..1]

«enumeration»

QualityOfReading

  estimated

  forecast

  mixed

  raw

  validated

  normalizedForWeather

  other

SummaryMeasurement

+ multiplier:  UnitMultiplier [0..1]

+ timeStamp:  dateTime [0..1]

+ unit:  UnitSymbol [0..1]

+ value:  float

«enumeration»

SupplierKind

  utility

  retailer

  other

«enumeratio...

SourceKind

  consumer

  provider

  other
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Figure 1: Energy Usage Information Model Overview
REQ.18.4.2.2  Energy Usage Information Model Details

{This section will provide terms and definitions for all elements contained in the Energy Usage Information Model.  This is a critical part of the standard as it should provide unambiguous definitions for all elements and relationships defined in the model}

The following sections contain the classes and attributes defined in the model, along with their descriptions. Elements tagged with <<enumeration>> define the valid values for an enumerated data type. 

REQ.18.4.2.2.1 Currency  «enumeration»
MERGEFIELD Element.NotesMonetary currencies. Apologies for this list not being exhaustive.

	Name
	Type
	Description

	AUD
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesAustralian dollar

	CAD
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesCanadian dollar

	CHF
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesSwiss francs

	CNY
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesChinese yuan renminbi

	DKK
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesDanish crown

	EUR
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesEuropean euro

	GBP
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesBritish pound

	INR
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesIndia rupees

	JPY
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesJapanese yen

	NOK
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesNorwegian crown

	other
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesAnother type of currency.

	RUR
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesRussian ruble

	SEK
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesSwedish crown

	USD
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesUS dollar


REQ.18.4.2.2.2 CurrentFlow  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesElectrical current (positive flow is out of the ConductingEquipment into the ConnectivityNode)

	Name
	Type
	Description

	multiplier
	UnitMultiplier
	MERGEFIELD Att.NotesMultiplier for 'unit'.

	unit
	UnitSymbol
	MERGEFIELD Att.NotesUnit in symbol

	value
	float
	MERGEFIELD Att.NotesValue in type of float


REQ.18.4.2.2.3 CustomerAccount  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesAssignment of a group of products and services purchased by the Customer through a CustomerAgreement, used as a mechanism for customer billing and payment. It contains common information from the various types of CustomerAgreements to create billings (invoices) for a Customer and receive payment.

	Name
	Type
	Description

	ID
	string
	MERGEFIELD Att.NotesObject identifier

	name
	string
	MERGEFIELD Att.NotesName of an attribute.


REQ.18.4.2.2.4 CustomerAgreement  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesAgreement between the Customer and the ServiceSupplier to pay for service at a specific ServiceLocation. It records certain billing information about the type of service provided at the ServiceLocation and is used during charge creation to determine the type of service.

	Name
	Type
	Description

	ID
	string
	MERGEFIELD Att.NotesA Model Authority issues mRIDs. Given that each Model Authority has a unique id and this id is part of the mRID, then the mRID is globally unique.

	qualityOfService
	string
	MERGEFIELD Att.NotesQuality of service provided to customer related to contracted level of power quality events


REQ.18.4.2.2.5 DateTimeInterval  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesInterval of date and time.

	Name
	Type
	Description

	end
	dateTime
	MERGEFIELD Att.NotesDate and time that this interval ended.

	start
	dateTime
	MERGEFIELD Att.NotesDate and time that this interval started.


REQ.18.4.2.2.6 EndDeviceEvent  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesEvent detected by a DeviceFunction associated with EndDeviceAsset.

	Name
	Type
	Description

	category
	string
	MERGEFIELD Att.NotesCategory of event resulting in this activity record.

	createdDateTime
	dateTime
	MERGEFIELD Att.NotesDate and time this activity record has been created (different from the 'status.dateTime', which is the time of a status change of the associated object, if applicable).

	ID
	string
	MERGEFIELD Att.NotesA Model Authority issues mRIDs. Given that each Model Authority has a unique id and this id is part of the mRID, then the mRID is globally unique.

	reason
	string
	MERGEFIELD Att.NotesReason for event resulting in this activity record, typically supplied when user initiated.

	severity
	string
	MERGEFIELD Att.NotesSeverity level of event resulting in this activity record.

	userID
	string
	MERGEFIELD Att.Notes(if user initiated) ID of user who initiated this end device event.


REQ.18.4.2.2.7 EnergyUsageInformation  MERGEFIELD Element.Stereotype
MERGEFIELD Element.Notes 

REQ.18.4.2.2.8 IntervalReading  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesData captured at regular intervals of time. Interval data could be captured as incremental data, absolute data, or relative data. The source for the data is usually a tariff quantity or an engineering quantity. Data is typically captured in time-tagged, uniform, fixed-length intervals of 5, 10, 15, 30, or 60 minutes.

Note: Interval Data is sometimes also called "Interval Data Readings" (IDR).

	Name
	Type
	Description

	cost
	float
	MERGEFIELD Att.Notes

	endTimeStamp
	dateTime
	MERGEFIELD Att.NotesEnd interval timestamp

	ID
	string
	MERGEFIELD Att.NotesObject identifier

	timeStamp
	dateTime
	MERGEFIELD Att.NotesThe start date and time of an interval reading 

	value
	float
	MERGEFIELD Att.NotesValue in type of float


REQ.18.4.2.2.9 MeterAsset  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesPhysical asset that performs the metering role of the ServiceDeliveryPoint. Used for measuring consumption and detection of events.

	Name
	Type
	Description

	ID
	string
	MERGEFIELD Att.NotesObject identifier

	name
	string
	MERGEFIELD Att.NotesMeter name

	href
	anyURI
	MERGEFIELD Att.NotesHypertext reference pointing to a URI


REQ.18.4.2.2.10 MeterReading  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesSet of values obtained from the meter.

	Name
	Type
	Description

	href
	anyURI
	MERGEFIELD Att.NotesHypertext reference pointing to a URI

	ID
	string
	MERGEFIELD Att.NotesObject identifier

	valuesInterval
	DateTimeInterval
	MERGEFIELD Att.NotesInterval in date time (start & end)


REQ.18.4.2.2.11 PhaseConfigurationKind  «enumeration»
MERGEFIELD Element.NotesKind of phase configuration.

Note that there is an enum Wires: WindingConnection with values {D, Y, Z, Yn, Zn}. However, there are many more phase configurations than delta (threePhaseThreeWire) and wye (threePhaseFourWire), which are defined here.

	Name
	Type
	Description

	onePhaseThreeWire
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	onePhaseTwoWire
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	other
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	threePhaseFourWire
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	threePhaseThreeWire
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	threePhaseTwoWire
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	twoPhaseThreeWire
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	twoPhaseTwoWire
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes


REQ.18.4.2.2.12 PowerQualitySummary  MERGEFIELD Element.Stereotype
MERGEFIELD Element.Notes
	Name
	Type
	Description

	interruptions
	int
	MERGEFIELD Att.NotesNumber of interruptions

	sags
	int
	MERGEFIELD Att.NotesNumber of sags

	summaryInterval
	DateTimeInterval
	MERGEFIELD Att.NotesInterval of summary period

	swells
	int
	MERGEFIELD Att.NotesNumber of swells

	transients
	int
	MERGEFIELD Att.NotesNumber of transients

	voltageImbalances
	int
	MERGEFIELD Att.NotesNumber of voltage imbalances

	frequencyVariations
	int
	MERGEFIELD Att.NotesNumber of frequency variations


REQ.18.4.2.2.13 QualityOfReading  «enumeration»
MERGEFIELD Element.Notes
	Name
	Type
	Description

	estimated
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	forecast
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	mixed
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	raw
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	validated
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	normalizedForWeather
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	other
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes


REQ.18.4.2.2.14 Reading  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesSpecific value measured by a meter or other asset. Each Reading is associated with a specific ReadingType.

	Name
	Type
	Description

	ID
	string
	MERGEFIELD Att.NotesObject identifier

	timeStamp
	dateTime
	MERGEFIELD Att.NotesThe date and time of a reading

	value
	float
	MERGEFIELD Att.NotesValue in type of float

	cost
	float
	MERGEFIELD Att.NotesCost in a currency


REQ.18.4.2.2.15 ReadingKind  «enumeration»
MERGEFIELD Element.NotesKind of reading.

	Name
	Type
	Description

	current
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	currentAngle
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	date
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	demand
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	energy
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	other
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	phaseAngle
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	power
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	powerFactor
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	pressure
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	time
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	voltage
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	voltageAngle
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	volume
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	carbonDioxide
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	NOx
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	carbon
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	SOx
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	methane
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	HCH
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	perfluorocarbons
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	sulfurHexafluoride
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes


REQ.18.4.2.2.16 ReadingQuality  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesQuality of a specific reading value or interval reading value. Note that more than one Quality may be applicable to a given Reading. Typically not used unless problems or unusual conditions occur (i.e., quality for each Reading is assumed to be 'Good' unless stated otherwise in associated ReadingQuality).

	Name
	Type
	Description

	quality
	string
	MERGEFIELD Att.NotesQuality, to be specified if different than 'Good'.


REQ.18.4.2.2.17 ReadingType  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesType of data conveyed by a specific Reading.

	Name
	Type
	Description

	aliasName
	string
	MERGEFIELD Att.NotesThe aliasName is free text human readable name of the object alternative to IdentifiedObject.name. It may be non unique and may not correlate to a naming hierarchy.

	channelNumber
	integer
	MERGEFIELD Att.NotesLogical positioning of this measurement data.

	defaultQuality
	string
	MERGEFIELD Att.NotesCharacteristics of a data value conveyed by a specific Reading, which allow an application to understand how a specific Reading is to be interpreted.

	defaultValueDataType
	string
	MERGEFIELD Att.NotesNumeric type to be expected for the associated IntervalBlock.value (e.g. unsignedInteger).

	description
	string
	MERGEFIELD Att.NotesThe description is a free human readable text describing or naming the object. It may be non unique and may not correlate to a naming hierarchy.

	dynamicConfiguration
	string
	MERGEFIELD Att.NotesDemand configuration such as block, rolling, logarithmic and sizes such as 15 minutes, 30 minutes, 5 minutes subinterval.

	ID
	string
	MERGEFIELD Att.NotesA Model Authority issues mRIDs. Given that each Model Authority has a unique id and this id is part of the mRID, then the mRID is globally unique.

	intervalLength
	Seconds
	MERGEFIELD Att.Notes(if incremental reading value) Length of increment interval.

	kindReading
	ReadingKind
	MERGEFIELD Att.NotesKind of reading.

	multiplier
	UnitMultiplier
	MERGEFIELD Att.NotesMultiplier for 'unit'.

	name
	string
	MERGEFIELD Att.NotesName of an attribute.

	reverseChronology
	boolean
	MERGEFIELD Att.NotesTrue for systems that must operate in "reverse" chronological order.

	unitSymbol
	UnitSymbol
	MERGEFIELD Att.NotesUnit in symbol


REQ.18.4.2.2.18 Seconds  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesTime, in seconds

	Name
	Type
	Description

	multiplier
	UnitMultiplier
	MERGEFIELD Att.NotesMultiplier for 'unit'.

	unit
	UnitSymbol
	MERGEFIELD Att.NotesUnit in symbol

	value
	float
	MERGEFIELD Att.NotesValue in type of float


REQ.18.4.2.2.19 ServiceDeliveryPoint  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesLogical point on the network where the ownership of the service changes hands. It is one of potentially many service points within a ServiceLocation, delivering service in accordance with a CustomerAgreement. Used at the place where a meter may be installed.

	Name
	Type
	Description

	billingCycle
	string
	MERGEFIELD Att.NotesBilling cycle

	budgetBill
	string
	MERGEFIELD Att.NotesBudget bill code.

	description
	string
	MERGEFIELD Att.NotesThe description is a free human readable text describing or naming the object. It may be non unique and may not correlate to a naming hierarchy.

	estimatedLoad
	CurrentFlow
	MERGEFIELD Att.NotesEstimated load.

	ID
	string
	MERGEFIELD Att.NotesA Model Authority issues mRIDs. Given that each Model Authority has a unique id and this id is part of the mRID, then the mRID is globally unique.

	name
	string
	MERGEFIELD Att.NotesName of an attribute.

	phaseConfig
	PhaseConfigurationKind
	MERGEFIELD Att.NotesPhase configuration kind.

	servicePriority
	string
	MERGEFIELD Att.NotesPriority of service for this service delivery point. Note that service delivery points at the same service location can have different priorities.


REQ.18.4.2.2.20 SourceKind  «enumeration»
MERGEFIELD Element.Notes
	Name
	Type
	Description

	consumer
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	provider
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	other
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes


REQ.18.4.2.2.21 Status  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesCurrent status information relevant to an entity.

	Name
	Type
	Description

	dateTime
	dateTime
	MERGEFIELD Att.NotesDate and time for which status 'value' applies.

	href
	anyURI
	MERGEFIELD Att.NotesHypertext reference pointing to a URI

	reason
	string
	MERGEFIELD Att.NotesReason code or explanation for why an object went to the current status 'value'.

	value
	string
	MERGEFIELD Att.NotesValue in string


REQ.18.4.2.2.22 SummaryMeasurement  MERGEFIELD Element.Stereotype
MERGEFIELD Element.Notes
	Name
	Type
	Description

	multiplier
	UnitMultiplier
	MERGEFIELD Att.Notes

	timeStamp
	dateTime
	MERGEFIELD Att.Notes

	unit
	UnitSymbol
	MERGEFIELD Att.Notes

	value
	float
	MERGEFIELD Att.Notes


REQ.18.4.2.2.23 TariffProfile  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesA schedule of charges; structure associated with Tariff that allows the definition of complex tariff structures such as step and time of use when used in conjunction with TimeTariffInterval and Charge. Inherited 'status.value' is defined in the context of the utility's business rules, for example: active, inactive, etc.

	Name
	Type
	Description

	ID
	string
	MERGEFIELD Att.NotesObject identifier

	name
	string
	MERGEFIELD Att.NotesName of an attribute.

	href
	anyURI
	MERGEFIELD Att.NotesHypertext reference pointing to a URI


REQ.18.4.2.2.24 UnitMultiplier  «enumeration»
MERGEFIELD Element.NotesThe unit multipliers defined for the CIM

	Name
	Type
	Description

	c
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesCenti 10**-2

	d
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesDeci 10**-1

	G
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesGiga 10**9

	k
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesKilo 10**3

	m
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesMilli 10**-3

	M
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesMega 10**6

	micro
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesMicro 10**-6

	n
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesNano 10**-9

	none
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	p
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesPico 10**-12

	T
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesTera 10**12


REQ.18.4.2.2.25 UnitSymbol  «enumeration»
MERGEFIELD Element.NotesThe units defined for usage in the CIM

	Name
	Type
	Description

	A
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesCurrent in ampere

	deg
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesPlane angle in degrees

	F
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesCapacitance in farad

	g
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesMass in gram

	h
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesTime in hours

	H
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesInductance in henry

	Hz
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesFrequency in hertz

	Hz-1
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notesper Hertz

	J
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesEnergy in joule

	J/s
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesJoule per second

	kg/J
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesMass per energy

	m
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesLength in meter

	m2
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesArea in square meters

	m3
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesVolume in cubic meters

	min
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesTime in minutes

	N
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesForce in newton

	none
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesDimension less quantity, e.g. count, per unit, etc.

	C
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesRelative temperature in degrees Celsius

	ohm
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesResistance in ohm

	Pa
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesPressure in pascal (n/m2)

	rad
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesPlane angle in radians

	S
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesConductance in siemens

	s
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesTime in seconds

	s-1
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notesper second

	V
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesVoltage in volt

	V/VAr
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesVolt per volt ampere reactive

	VA
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesApparent power in volt ampere

	VAh
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesApparent energy in volt ampere hours

	VAr
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesReactive power in volt ampere reactive

	VArh
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesReactive energy in volt ampere reactive hours

	W
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesActive power in watt

	W/Hz
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesWatt per hertz

	W/s
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesWatt per second

	Wh
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.NotesReal energy in what hours


REQ.18.4.2.2.26 UsageSummary  MERGEFIELD Element.Stereotype
MERGEFIELD Element.Notes
	Name
	Type
	Description

	billingPeriod
	DateTimeInterval
	MERGEFIELD Att.Notes

	billLastPeriod
	float
	MERGEFIELD Att.Notes

	billToDate
	float
	MERGEFIELD Att.Notes

	costAdditionalLastPeriod
	float
	MERGEFIELD Att.Notes

	currency
	Currency
	MERGEFIELD Att.Notes

	currentDayLastYearNetConsumption
	SummaryMeasurement
	MERGEFIELD Att.Notes

	currentDayNetConsumption
	SummaryMeasurement
	MERGEFIELD Att.Notes

	currentDayOverallConsumption
	SummaryMeasurement
	MERGEFIELD Att.Notes

	peakDemand
	SummaryMeasurement
	MERGEFIELD Att.Notes

	previousDayNetConsumption
	SummaryMeasurement
	MERGEFIELD Att.Notes

	previousDayOverallConsumption
	SummaryMeasurement
	MERGEFIELD Att.Notes

	qualityOfReading
	QualityOfReading
	MERGEFIELD Att.Notes

	ratchetDemand
	SummaryMeasurement
	MERGEFIELD Att.Notes

	ratchetDemandPeriod
	DateTimeInterval
	MERGEFIELD Att.Notes

	source
	SourceKind
	MERGEFIELD Att.Notes

	previousDayLastYearOverallConsumption
	SummaryMeasurement
	MERGEFIELD Att.Notes


REQ.18.4.2.2.27 ServiceKind  «enumeration»
MERGEFIELD Element.NotesKind of service.

	Name
	Type
	Description

	electricity
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	gas
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	water
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	time
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	heat
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	refuse
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	sewerage
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	rates
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	tvLicence
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	internet
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	other
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes


REQ.18.4.2.2.28 CustomerAuthorization  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesHolds an authorization for access to specific user-private data granted to a 3rd Party service provider. [OpenADE Extension - Specialization of "Agreement"]

	Name
	Type
	Description

	ID
	string
	MERGEFIELD Att.NotesUnique identifier for this authorization

	validityInterval
	DateTimeInterval
	MERGEFIELD Att.NotesDate and time interval this agreement is valid (from going into effect to termination).


REQ.18.4.2.2.29 ServiceCategory  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesCategory of service provided to the customer.

	Name
	Type
	Description

	kind
	ServiceKind
	MERGEFIELD Att.NotesKind of service.


REQ.18.4.2.2.30 SupplierKind  «enumeration»
MERGEFIELD Element.NotesKind of supplier.

	Name
	Type
	Description

	utility
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	retailer
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes

	other
	MERGEFIELD Att.Datatype
	MERGEFIELD Att.Notes


REQ.18.4.2.2.31 ServiceSupplier  MERGEFIELD Element.Stereotype
MERGEFIELD Element.NotesOrganization that provides services to Customers.

	Name
	Type
	Description

	ID
	string
	MERGEFIELD Att.NotesUnique identifier of this service supplier. 

	issuerIdentificationNumber
	string
	MERGEFIELD Att.NotesUnique transaction reference prefix number issued to an entity by the International Standards Organization for the purpose of tagging onto electronic financial transactions, as defined in ISO/IEC 7812-1 and ISO/IEC 7812-2.

	kind
	SupplierKind
	MERGEFIELD Att.NotesKind of supplier.

	name
	string
	MERGEFIELD Att.NotesThe human-readable name for the service supplier.


REQ.18.4.2.3 Energy Usage Information Model Traceability

{This section will contain a description of the process related to managing the source of each model element, in order to allow stakeholders to understand and contribute to this process.}
The model proposed is based on the IEC TC57 Common Information Model, WG13 and WG14. New elements identified in this recommendation will be proposed to these working groups, after ratification within NAESB, as extensions to be considered for inclusion in a future release of the CIM.
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


REQ.18.4.2.4 Energy Usage Information Model Deliverable Format

{this section will specify development and delivery mechanism for the model, including the use of EA as the tool to develop and maintain the model, as well as output formats for others to review and use the model, such as XMI, HTML, RTF, etc.}

The Energy Usage Information Model will be developed using the Sparx Enterprise Architect UML modeling tool. 

The Energy Usage Information Model classes, attributes, types, and descriptions will be exported to Word format and included in section REQ.18.4.2.2.

The Energy Usage Information Model will be made available as XMI, which is the standard XML import/export format for UML. Diagram elements may not always import correctly into different UML tools, but the model structure should be accurately translated with this format.

The Energy Usage Information Model will be exported as HTML, and made available as a downloadable archive viewable with a web browser. 

REQ.18.5 Energy Usage Information Model Technical Implementation

{this section will specify a list of potential use of the Energy Usage Information Model in support of the data exchange scenarios defined in the aforementioned use cases.  The targeted technical format is the XML Schema (XSD) that can govern the XML instance.  It shall be noted that one XML Schema could potentially satisfy many use cases but probably not ideal for all potential use cases as the XSDs imply structural requirements.  Therefore, it may be prudent for the group to decide how future XSD standards can be derived from the same Energy Usage Information Model.   The group may also need to identify a XML Naming and Design Rule (NDR) standard to follow as not all XSDs are designed equal.  Such NDR will be helpful to derive future XSDs}

{it is also noted that the transactional definitions and related technology choices such as WSDL or RESTful are not part of the scope of this effort, but could be considered as the next phase of this effort; as both the information model and transaction definitions are needed to deliver semantic and technical interoperability}.

{Other technical considerations include but not limited to security requirements and technical design choices.  For example, the inclusion of encryption within XSD design will alter the XSD structure and therefore may need to be included in the standard}.

The Energy Usage Information Model will used as the basis for Smart Grid interfaces exchanging customer usage information between energy services providers. 

The Energy Usage Information Model will be configured to allow schemas to be generated from it, using XML Schema Definition Language (XSD). This format defines the valid structures and types for XML documents that carry the model information. 

Implementations may decide to include only a subset of the elements defined in the model. 

The XSD shall conform to Naming and Design Rules best practices as described by IEC TC57.

The model and schema shall support multiple information exchange standards, including WS-I Basic Profile Web Services, RESTful Web Services, or other conventions. These specifics are left to implementers to define. 

Though there may be elements useful for transfer of security-related information elements in the model, the specific details related to how to protect sensitive information, and how to authorize specific roles or identities to have access are not defined in this recommendation. 

REQ.18.6 Model and Schema Governance Process and Procedures

{This section will specify model and schema change process and procedures for future enhancements, including requirements such as backwards compatibility etc.}

To create, modify or delete NAESB Standards (including models and schemas):

NAESB is focused on proposing, considering, and adopting voluntary standards and model business practices that will have a significant and lasting impact on all aspects of the natural gas and electricity marketplaces. As a result of the standards NAESB adopts, it is expected that the industry will operate more efficiently and effectively, benefiting both the industry and its customers.  At the same time, it must be acknowledged that NAESB standards may constitute a change in the way parties do business, with an accompanying effect on the use and allocation of resources.

NAESB’s policy is to move at a deliberate pace, consistent with its annual plan(s), thus permitting those affected by its standards, especially those standards adopted as regulations by the Federal Energy Regulatory Commission (FERC) or other regulatory bodies, to assimilate them as part of their business practices. To this end, NAESB will carefully consider whether proposed standards are both timely and necessary.  In particular, it will try to avoid adopting and implementing new standards, however beneficial, before the industry is able to reasonably make use of them.

The standards development process is governed by the annual plan, and items can be included in the plan or modified only with Board approval.  The plan typically reflects requests from NAESB members, government agencies, and other interested parties. In approving the annual plan, the Board considers the availability of resources, including the NAESB budget and staff and the availability of industry volunteers. New requests received throughout the year are either considered part of the existing annual plan or as new items that require Board approval. The annual plans can be accessed from the NAESB web site at: http://www.naesb.org/annual_plan.asp
The standards development process begins with an annual plan item or a triaged and approved request. Triage is a process used by each quadrant of the Executive Committee (EC) to determine whether a request is within scope, which quadrant(s) it applies to, which subcommittee(s) it should be referred to, and what priority it should be assigned. Triage is carried out by EC members appointed by the EC chair.  Triage recommendations are submitted to the en banc EC and require EC approval, and may also require Board approval if there are scope questions or if a modification of the annual plan is required. 

Once the triage process is completed, the subcommittees—more than one are normally involved in standards recommendations—review the request, compare it to existing standards, and prepare recommendations that may take the form of new or modified standards or interpretations.  Participation in EC subcommittees is open to any interested party regardless of membership status.  All subcommittee participants may vote; voting is balanced by segment and quadrant. All votes are public. Comments may be provided along with the votes and those comments will become part of the record.

Once the subcommittee(s) completes its work, the recommendation is voted out of the subcommittee through a balanced subcommittee vote.  When the recommendation is voted out of the subcommittee(s), it is made available for a thirty-day industry comment period. The recommendation and comments are then forwarded to the assigned quadrant(s) EC, which considers the recommendation, makes any changes it deems necessary, and takes a vote.  A recommendation must receive an affirmative vote of at least 67 percent from each applicable quadrant EC and 40 percent from each of the fully populated segments of the applicable quadrant(s).

After passage by the EC, the recommendation must be ratified by the NAESB members. An affirmative vote of 67 percent of the members of the applicable quadrant(s) is required for ratification.  After ratification, standards and modifications are considered final actions and will be published in the next version of NAESB standards. Depending on the standards developed, the final actions may be forwarded to the regulatory community or they may stay as final actions without forwarding to the regulatory community until a full version is published.

The foregoing process has been followed by the wholesale gas quadrant since 1994 and has been used to develop more than six hundred standards that have been incorporated by reference into federal regulations. The standards that apply to electronic delivery mechanisms have been endorsed by several state regulatory bodies and have also been adopted by the automotive, insurance, and health care industries.  Similarly, the wholesale electric quadrant has used this procedure since 2001 and has more than a thousand standards that have been incorporated into federal regulations.  The retail gas and retail electric quadrants have also followed this process since 2001 and have several hundred standards that have been approved and forwarded to NARUC.  State commissions have reviewed the work products for applicability in their states.

The certificate, bylaws and NAESB Operating Procedures can be accessed from the NAESB web site (http://www.naesb.org/pdf/naesb_certificate_112108.pdf– certificate, http://www.naesb.org/pdf/naesbbylaws.pdf – bylaws,  http://www.naesb.org/pdf/operating_procedures.pdf - operating procedures), and provide much more detail on the standards development procedures followed by NAESB. A chart of the development procedure can be found following.
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Flexibility

NAESB recognizes that flexibility is necessary as standards are developed to address regional concerns or to incorporate variances to accommodate operational or structural differences.  There is a high threshold for incorporating such variances in a standard; the subcommittee(s) in drafting the standard, the EC in approving the subcommittee recommendation, and the membership in approving the standard must all agree that such variance is necessary. Nonetheless, NAESB procedures are well suited to take into account operational, structural and regional differences.

Transparency

All NAESB meetings are open for attendance and participation by any interested party, with the exception of executive sessions of the Board or Managing Committee for purposes of discussing personnel, compensation or legal issues.  Meeting announcements and agendas are posted in advance to permit the widest possible participation.  Conference-calling capability is available for all meetings and web casting is available for most. Those intending to attend a meeting in person or by telephone are asked to notify NAESB by a specific date to permit adequate meeting planning.

Transcripts are made of all Board of Directors and EC meetings, and may also be made of other meetings that are expected to be controversial.  Transcripts are maintained in the NAESB office and are provided to regulatory agencies for their internal use.  All other interested parties can purchase transcripts from the relevant transcription service.

Coordination with NERC

For business practice standards development for the WEQ, if it is determined by NERC and NAESB Executive Management that joint development is needed by NERC and NAESB, the NERC-NAESB Coordination Joint Development Process is implemented.  This process requires that the appropriate NAESB Subcommittee and NERC Standards Drafting Team work together to develop reliability standards and business practices.  

To apply minor corrections to NAESB Standards (including models and schemas):

Procedures for Minor Corrections as excerpted from the NAESB Operating Procedures

D. Minor Clarifications and Corrections to Standards 

Minor clarifications and corrections to existing standards include: (a) clarifications or corrections made by a regulatory agency to standards that are of a jurisdictional nature, or by the American National Standards Institute or its successor; (b) clarifications or corrections to the format, appearance, or descriptions of standards in standards documentation; (c) clarifications or corrections to add code values to tables; and (d) clarifications and corrections that do not materially change a standard. 

Any request for a minor clarification or correction to an existing standard should be submitted in writing to the executive director. This request shall include a description of the minor clarification or correction and the reason the clarification or correction should be implemented. 

1. Processing of Requests 

The president shall promptly notify the EC and any appropriate subcommittee(s) of the receipt of the request. The members of the applicable quadrant’s EC shall promptly determine whether the request meets the definition of a minor clarification or correction. Through the decision of the vice chair of the applicable quadrant, this determination may be delegated to one of the quadrant’s subcommittees, with the concurrence of the subcommittee chair, in which case the subcommittee shall make a prompt decision. 

If the request is determined to meet the definition of minor clarification or correction, the applicable quadrant’s EC, with input from any subcommittee(s) to which the request has been forwarded, shall act on the request within one month of its receipt. A meeting to discuss the request is not required; the decision may be made by notational vote. A simple majority of the votes received shall determine the outcome. The members of the applicable quadrant’s EC shall be given at least three working days to consider and vote on the request. 

2. Public Notice 

The results of the vote on the request for a minor clarification or correction shall be posted on the NAESB website and the members of the applicable quadrant shall be notified of the request by e-mail. If the request has been approved by the applicable quadrant’s EC, the notification shall include a brief description of the request, the contact name and number of the requester so that further information can be obtained, and the proposed effective date of the clarification or correction. The proposed effective date of the minor clarification or correction shall normally be one month from the date of the public notice. 

Any interested party shall have an opportunity to comment on the request, and the comments shall be posted on the NAESB website. The comment period is two weeks. 

3. Final Disposition of Approved Requests 

If no comments are received on an approved request, the standard shall be clarified or corrected as specified in the approved request on the effective date proposed. If comments are received, they shall be forwarded to the members of the applicable quadrant’s EC for consideration. Each comment requires a public written response from the applicable quadrant’s EC. The applicable quadrant’s EC shall determine whether changes are necessary as a result of the comments. 

Members of the applicable quadrant’s EC shall be given three working days to consider the comments and determine the outcome, which shall be decided by a simple majority of the votes received. A meeting to discuss the request is not required; the decision may be made by notational vote. The standard shall be clarified or corrected in accordance with the outcome of the vote, effective with the completion of voting, and notice thereof shall be posted on the NAESB website.

4.  SUPPORTING DOCUMENTATION
a. Description of Request:

b. Description of Recommendation:

c. Business Purpose:

d. Commentary/Rationale of Subcommittee(s)/Task Force(s):

a. Requirements validation method

A complete requirements process involves a sequential breakdown of a problem starting with the collection of high level functional user requirements. The high level requirements are broken down into ever more specific derived requirements. Eventually you get to design requirements. At the bottom of the requirements tree are simple, testable, atomic requirements. When the atomic requirements are met, the tracing to the higher level requirements allows them to be met by definition.

The PAP10 charter – the text of the abstract, description, and objectives from the NIST Framework – are high level user requirements {insert reference to NIST Framework Rev 1.0}. The requirements presented in REQ.18.4.1 can be considered the first level requirements breakdown of derived requirements. 

This standard does not go to the final level of detailed design requirements. Instead, we performed a parallel assessment of the “derived requirements” against the evolving model, which itself was initially derived from detailed requirements identified in activities external to this standard.

Here is a sample requirement and how it is verified:

<<requirement reference>>
Standard load and usage information shall enable improved energy efficiency by defining a consistent way to communicate usage information.

In the Model, There is at least one Schema, see {reference} produced as a part of this standard. With a schema at least one specific consistent way to communicate usage information is thereby specified. Thus, the presence of the agreed upon schema or equivalent satisfies this requirement. 
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