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	2
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	6
	9/03/2010
	GRGray/BBartell
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	7
	9/03/2010
	GRGray/BBartell
	DR Event: DR Program Name, same issue with resource, have CIM:DemandResponseProgram inherit from IRC:Program

Resolution: IRC : Program class is now going to inherit from identifiedObject, this gives us both the mRID from identifiedObject as well as ProgramID and ProgramName and solves the problem of inheriting from a single parent rule in the CIM (DemandResponseProgram already inherits from identifiedObject so it was inappropriate to inherit from a different class).

	8
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	GRGray/BBartell
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	9
	9/03/2010
	GRGray/BBartell
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Proposed Resolution: Replace EventID with mRID

	10
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	GRGray/BBartell
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	11
	8/30/2010
	GRGray
	DR Event: Location identifier calls for Location.corporateCode or ResourceGroup.mRID; which is it or should both be supported. 
Proposed Resolution:   Location ID appears to be superfluous as once the Location Type is populated, the value of the type is known.  This “may” be removed from DR Event payload, but be applicable in the DR Event – Pricing payload
Action Item:   Discussion item for OpenSG meeting

	15
	9/03/2010
	GRGray/BBartell
	DR Resource: Temporary opt-out is not in the IRC model, is IRC:Offer.dispatchStatus the appropriate element to track opt-out?
Resolution:  Yes.  However, there needs to be an enumerator list to ensure it is fully populated, see action item related to issue #4.

	16
	9/07/2010
	GRGray
	AssetResourceStatus: Are "operational constraints" the same as Load Profile Response element requirement?
Resolution: AssetResourceStatus payload is going to be refactored to eliminate redundant data elements from the DR Asset or DR Resource use cases.

	17
	9/07/2010
	GRGray
	AssetResourceStatus: Which part of DR Asset Characteristics are required since we already know this in the DR Asset, DR Resource message exchanges, i.e. Asset Location (added below)?
Resolution: AssetResourceStatus payload is going to be refactored to eliminate redundant data elements from the DR Asset or DR Resource use cases.

	18
	9/07/2010
	GRGray
	AssetResourceStatus: Is Load Profile response the same as DR Resource Schedule constraints? Is this duplication required?
Resolution: AssetResourceStatus payload is going to be refactored to eliminate redundant data elements from the DR Asset or DR Resource use cases.

	19
	9/07/2010
	GRGray
	AssetResourceStatus: "DR Asset Physical Capabilities" is the same as the DR Asset payload - is this duplication required?

	20
	9/07/2010
	GRGray
	AssetResourceStatus: "There is a common Reply.xsd that each two-way MEP will use.  Is this sufficient for the purpose of this element?

Shouldn't this requirement be matched with the DR Event - Dispatch use case scenario?"
Resolution: AssetResourceStatus payload is going to be refactored to eliminate redundant data elements from the DR Asset or DR Resource use cases.

	21
	9/07/2010
	GRGray
	AssetResourceStatus: Is this the same Temporary Opt-Out that has been captured by the DR Resource requirements?  Does it have the same issue (using IRC:Offer.dispatchStatus to track opting in/out)?
Resolution: AssetResourceStatus payload is going to be refactored to eliminate redundant data elements from the DR Asset or DR Resource use cases.

	22
	9/08/2010
	GRGray
	AssetResourceStatus: Load Control State - Scheduling and control algorithms are not handled by this element - do we need to add additional elements for this status message?  Scheduling may be handled by the DR Resource Load Profile element, (see related issue)
Resolution: AssetResourceStatus payload is going to be refactored to eliminate redundant data elements from the DR Asset or DR Resource use cases.

	23
	9/08/2010
	BBartell
	AssetResourceStatus: Usage Information - IntervalReading.value

What is ""near real time?"", is this a meter read value or something device  specific?"  IntervalReadingValue is fairly specific to metering with association needto IntervalBlock, ReadingType, Metering,…

Resolution: AssetResourceStatus payload is going to be refactored to eliminate redundant data elements from the DR Asset or DR Resource use cases.

	24
	9/10/2010
	GRGray/BBartell
	DR Event – Direct Load Control : Simple Signal Level – does not exist in any model – what should this be mapped to?
Resolution:  Add enum attribute to EndDeviceControl.  
Added enumeration to the SEP2 EndDeviceControl class that was used in the generation of the DREvent – Direct Load Control CIM profile.

	25
	9/10/2010
	GRGray/BBartell
	DR Event – Direct Load Control : Criticality Level – does not exist in any model – what should this be mapped to?

Resolution: SEP: EndDeviceControl.drProgramLevel

	26
	9/29/2010
	GRGray
	DR Event : Location is pertinent from an SO to a DR Controlling Entity, but it is not pertinent from a DR Controlling Entity to a Resource/Asset in term of triggering a DR Event
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1 Introduction
The Open Smart Grid Open Automated Demand Response (OpenADR) is an industry-led initiative under the Open Smart Grid (OpenSG) subcommittee within the UCA International Users Group (UCAIug).  The OpenADR Task Force defines systems requirements, policies and principles, best practices, and services, required for business and data requirements for standardizing control and pricing signals for Demand Response (DR) and Distributed Energy Resources (DER) as part of the Smart Grid implementation. OpenADR, as an open user group forum, is developing a set of utility-ratified requirements and specifications for utilities and 3rd Parties to adopt and implement.  The end-state of this effort will contribute to the development of open and interoperable Demand Response solutions.
The OpenADR Service Definition is based on the functional requirements, architectural principles and patterns, and common information requirements defined in the OpenADR 1.0 System Requirements Specification.

As the standards development organizations recommend alterations, stakeholders will decide how to handle these changes. If possible, all changes will be made as enhancements, so that existing implementations can continue to function or be upgraded independently of others. 
It is the goal of OpenSG to promote interoperability by providing an easy to use, simple set of commonly available technologies. Toward this end, our direction is to define XML formats for payload data that could be used with either a resource-oriented architecture or service-oriented architecture. 

Extensions to support on-demand access to resources using REST are contained in “OpenSG OpenADE SD – REST”. Extensions to support WS-I Basic Profile web service operations are contained in “OpenSG OpenADE SD – Web Services”. This document is focused on common authorization and payload definition. 

The REST document contains more details, because REST is more of a style, not a specification, and so requires more definition, while web services are more formally specified, and also the WS document refers to the AMI-ENT IEC 61968-1-2 profile to drive naming patterns of operations and other aspects.
1.1 Rights / Management / Governance
1.1.1 Intellectual Property Rights

This document and the information contained herein is provided on an "AS IS" basis. UCAIug DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL NOT INFRINGE ANY OWNERSHIP RIGHTS OR ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

UCAIug requests any party that believes it has a patent claim that would necessarily be infringed by implementations of this UCAIug work, to notify UCAIug immediately, so that fair and reasonable licensing terms can be negotiated. UCAIug invites any party aware of applicable undisclosed patent claims to contact the UCAIug. UCAIug may include such claims on its website, but disclaims any obligation to do so.

UCAIug takes no position regarding the validity or scope of any intellectual property or other rights that might be claimed to pertain to the implementation or use of the technology described in this document or the extent to which any license under such rights might or might not be available; neither does it represent that it has made any effort to identify any such rights. Copies of claims of rights made available for publication and any assurances of licenses to be made available, or the result of an attempt made to obtain a general license or permission for the use of such proprietary rights by implementers or users of this UCAIug recommendation, can be obtained from the UCAIug. UCAIug makes no representation that any information or list of intellectual property rights will at any time be complete, or that any claims in such list are, in fact, Essential Claims.
1.1.2 CIM Object Models
Information on the management of rights and governance for IEC can be found at the page below.
http://www.iec.ch/tctools/patent-guidelines.htm
The recommendations herein build on work owned by the IEC. Required extensions identified in this recommendation will be submitted to the IEC, and will be tracked for inclusion in the model. 

1.1.3 Service Resource Definitions

If necessary, UCAIug is willing to work with standards development organizations to incorporate additional aspects of this recommendation into a standard, including the specification of how to use profiled (restricted) CIM objects within different environments, and possibly the information object definitions themselves. 
1.2 Referenced Specifications
· [1] OpenADR SRS 1.0 - osgug.ucaiug.org Open Smart Grid - OpenSG > SG Systems > OpenADR > Shared Documents > SRS    
· [2] IEC CIM (TC 57 61968/61970) - http://tc57.iec.ch 
· [3] OAuth - http://tools.ietf.org/html/draft-hammer-oauth-10  
· [4] IEC TC57 WG14 61968-1-2 – Profile for use of CIM with WS-I Basic Profile

1.3 Referenced Guidance
· [G1] 3PDA – Security Profile for Third Party Data Access (ASAP-SG)
· [G2] OpenSG OpenADR SD – REST Extensions

· [G3] OpenSG OpenADR SD – WS-I Extensions
1.4 Namespaces
The subject of namespaces is important, because the namespace identifies the domain managing the definitions of protocol resources and formats. OpenSG proposes to use the namespace below.
 
http://osgug.ucaiug.org/ns/2010/06/oadr
Namespaces already defined elsewhere and used directly within reference service definitions will remain where they are, and will reference the identified body. Extensions to the schema that are backwards and forwards compatible will not change the namespace, but will include a version number inside the definition. 
2 Information Objects
Information Objects refer to the collection of classes that define the payload that is to be exchanged to meet each of the integration requirements identified as part of the scope for OpenADR 1.0.  The integrations requirements identified as part of 1.0 scope include:
· Asset / Resource Status – used for monitoring either an Asset or a Resource

· Demand Response Asset - including the information required to register an Asset for DR Program, update DR Asset information, or removing an Asset from a DR Program
· Demand Response Resource - this represents an aggregate of DR Assets, and supports the ability to  register a Resource for DR Program, update a resource for DR Program, and remove a Resource from a DR Program
· DR Event - Direct Load Control Signal – used for direct interactions between a DR Controlling entity and a specific DR Asset
· DR Event - Price – used in the broadcast of Demand Response message in association with source of power or generation and is mainly used for volunteer or non-mission critical messages
· DR Event – PricePlus – a message that facilitates price information that may include an “uplift” on the pricing data
· DR Event – Dispatch – this message facilitates DR events that are outcome-based in terms of reducing system load
For each Information Object the payload elements will be defined, with schema definitions provided.  It is the intent that this common document will define these common payloads that can then be implemented using a variety of technologies, most typically web services and/or REST implementation profiles that will be defined in separate deliverables.
2.1 Security
Because these services define information objects that could be used to cause damage, access must be restricted to only those data objects that have been authorized. The security guidance specified in [G1] 3PDA is addressed through the use of [4] Open Authorization, which is proposed as the method for requesting and acquiring these authorizations. 
Implementers can support other mechanisms, as long as the result of the process is a shared key associated with user-specific resources. 
2.2 Message document format
“Message document” refers to the type of XML returned by service / resource requests.  The XML payloads used to support the OpenADR message exchange will be primarily based on CIM following the recommendation based on IEC 61968-1-2, with other inputs e.g. SEP 2.0, PAP09, PAP10, used to extend the CIM model.  The information objects correspond to the message document with the following information objects currently in the OpenADR 1.0 SRS scope. 
3 Versioning
As additional capabilities are added to the interface definition, the minor version number of the definition will be incremented. If compatibility with existing counterparts must be broken, the namespace and the major version number will be updated, as per [9] IEC 61968-1-2.

<xs:schema targetNamespace="http://osgug.ucaiug.org/ns/2010/06/oadr" xmlns:m="http://osgug.ucaiug.org/ns/2010/07/oadr" xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" version="1.0">
4 Extensibility
To enable backwards and forwards compatibility, schema validation should be turned off in operational systems to allow new schema elements to pass without update or rebuild. These unrecognized elements shall be ignored.   Also, additional platform-specific handling features should be implemented to support compatibility.

5 Functional Areas
5.1 Common
The flows in this section represent general-purpose functions that are needed for all protected resource publications. Note that operations to support 3rd Party registration, certificate transfer, and test of configuration were decided to be premature for this initial version, since those steps will require manual processes anyway, and volume will be low. They may be specified in a future release. 
Definitions of the methods to be used to transfer payload data are specified in REST and WS-I documents. 
5.2 Information Object Details
The resources described below are necessary to support authorization. Implementations shall conform to referenced specifications for details on these interfaces. Clarifications and refinements made to support these service resources are denoted where necessary. 

5.2.1 Demand Response Asset

This information object contains the data specific to a Demand Response asset. 
A Demand Response Asset is defined as an end device that is capable of shedding load in response to Demand Response Events, Electricity Price Signals or other system events (e.g. under frequency detection). The data provided for a Demand Response Asset is for the purposes of Program Enrollment and to provide information on the Assets availability and capabilities to participate in Demand Response Events.
	Data Element
	Comments
	CIM/Extension Mapping

	DR Asset Identifier
	The unique identifier and name of the DR Assets.
	CIM : 61968.Metering.EndDeviceAsset.mRID

	DR Asset Enrollment (Registration)  Transaction Type
	This indicates the type of report being issued by the Asset or Resource Owner. This is an enumerated value containing one of the following:
• REGISTRATION (to register a new asset/resource)
• CHANGE (refers to permanent changes) 
• RETIREMENT.
	IRC : Enrollment.programEnrollmentStatus

	DR Asset group ID
	Grouping of Assets that can respond to the same DR Signal within a DR Resource. (See DR Resource Specification)
bcb:grouping within a Resource EndDeviceGroup (added association to DRAsset)
	CIM : 61968.Metering.EndDeviceAsset -> CIM : 61968.Metering.EndDeviceGroup 

	Asset Operator
	The business entity that operates the DR assets 
bcb: added association OperatingParticipant-Asset
	CIM:61970.Core.OperatingParticipant 
Association CIM : 61970.Core.OperatingParticipant -> CIM : 61968.Metering.EndDeviceAsset

	Asset Owner
	The business entity that owns the DR assets
bcb: Added PersonPropertyRole and OrgPropertyRole and associated with OperatingParticipant
	CIM:61968.InfLocations.PersonPropertyRole, CIM:61968.InfLocations.OrgPropertyRole

	Asset Location Type
	A value used to interpret the value contained in the Location element. Examples of Location-type include:
Address
Zone
GPS Coordinates
Grid Location / USNG
Electrical Node
Zip-code
	CIM : 61968.Common.ServiceLocation

	Asset Physical Location
	The location of where the DR assets reside
	Association EndDeviceAsset -> ServiceLocation (ServiceLocation inherits from Location)

	Date of Registration and Last Update
	Date of which the DR Assets registered for DR purpose.
	Added enrollmentChangeDate to IRC : Enrollment class

	State of Registration Process
	The state/status of the registration process of the DR assets. 
	IRC : Enrollment.programEnrollmentStatus

	DR Asset Availability
	Run Status, Override status
	IRC : Offer.commitStatus
IRC : Offer. dispatchStatus

	DR Asset State
	Set point, etc (other state related characteristics
	 

	DR Asset Physical Capabilities
	Ramp Up/Down Rate, Maximum Capacity
	IRC : RampRate
IRC : RampRateSegment
IRC : OfferParameters
Association from RampRate -> Offerparameters

	DR Asset Product
	Manufacturer, Model, Version, Date of Manufacturer
	CIM : Metering.EndDeviceAsset.CorporateCode
CIM : Metering.EndDeviceAsset.serialNumber
CIM : Metering.EndDeviceAsset.manufacturedDate
CIM : Metering.EndDeviceAsset.utcNumber

	DR Asset Type
	(DG, renewable, storage, curtailable or interruptible load)
	CIM : 61968.Metering.EndDeviceAsset.category

	DR Resources
	The identifier of DR resources that the DR Assets belong to. An Asset can associate with multiple Resources, but with only one Resource for a DR Program.
	IRC : Resource.mRID
Association IRC : Resource -> CIM : 61968.Metering.EndDeviceAsset
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Figure 1 : UML diagram showing the attributes, classes, and relationship required to support the Demand Response Asset message payload


5.2.2 Demand Response Resource
A Resource is an aggregation of one or more Demand Response Assets. A DR Resource as a logical entity is a group of Assets that represents a single dispatchable entity. The data provided for a Demand Response Resource is for the purposes of Program Enrollment and to provide information on the Resource’s availability and capabilities to participate in Demand Response Events.
	Data Element
	Comments
	CIM/Extension Mapping

	DR Resource Identifier
	This identifies the DR Resource that is being registered.
	IRC : Resource.mRID
Association Resource -> Resource

	Resource Type
	Type of Resource.
Valid types are: load reduction, generation, combination.
	IRC : Resource.resourceType

	Available-Capacity
	The total amount of power (megawatts) available from the asset/resource, expressed in integer format representing the amount of kilowatts available.
	IRC : Resource.resourceType
Association IRC : Enrollment -> IRC : CapacityInfo (include all attributes)

	DR Program Identifier
	This identifies the DR program in which a DR Resource is participating.
	Added CIM : 61968.Metering.DemandResponseProgram

	DR Resource Operational Constraints
	These are constraints that define the amount load that can be made available during a DR event and includes the following (offer parameter section 8):
·      Minimum load
·      Maximum load.
From PAP 9 Wholesale Limits:
Limit Value
Limit Type
Physical Min Gen
Min Gen MW
Ramp Rate Type
Ramp Rate Segment
Ramp Rate Direction
	IRC: RampRate
IRC : RampRateSegment
IRC : CapacityInfo

	DR Resource Schedule Constraints
	These are a set of constraints that specify when the DR Resource will be available.  It may contain such information as:
·      Time of day schedule constraints
·      Black out dates
·      Maximum consecutive days of participation
·      Maximum duration of DR event participation (covered separately below)
·      Minimum duration of DR event participation  (covered separately below)
·      Max number of times per day the DR Resource may be called
·      Minimum advanced notification necessary.
Provide details if DR asset or DR resource is in any other DR programs (wholesale and retail)
	IRC : Schedule
IRC : OfferParameters
IRC : Offer
Association from Resource -> Offer
Association from Offer -> OfferParameters
Association from Schedule -> Offer

	Effective-Start-Date-Time
	The start date and time which an asset/resource is available.
	IRC : Enrollment.effectiveDate

	Program Enrollment Status
	Status of the Program Enrollment for the Facility or Resource
	IRC : Enrollment.programEnrollmentStatus

	Location
	An identifier to indicate the location of the asset/resource.
	CIM : 61968.Common.ServiceLocation

	Location-type
	A value used to interpret the value contained in the Location element. Examples of Location-type include:
·       Zone
·       Node
·       Zip-code.
	CIM : MarketOperations.Pnode
CIM : 61968.Common.ServiceLocation : StreetAddress

	Maximum-Duration
	The maximum amount of time the asset/resource is capable of delivering power (megawatts), this may be expressed in hours using decimal notation. For example, a value of 0.5 indicates a maximum duration of 30 minutes which the asset/resource can reduce power consumption by the level indicated in Available Capacity.
	IRC : OfferParameters.constraintType

	Minimum-Duration
	The minimum amount of time that an Asset/Resource Owner is willing to allow the resource/asset to be utilized during a DR event. It may be expressed in decimal format representing hours. For example, a value of 1.5 indicates that an asset/resource must be utilized for no less than one hour and 30 minutes during any DR event.
	IRC : OfferParameters.constraintType

	Response-time
(Ramp Time)
	The amount of time before an asset/resource is capable of meeting its full performance, in response to a request by a Service Provider to shed load, expressed as minutes in decimal format.
	IRC : RampRateSegment
IRC : RampRate

	Monthly-Capacity-Availability
	The average capacity available for interruption by month for the period defined by the effective start/end date, expressed in Megawatts with appropriate precision.
	IRC : OfferParameters.constraintType

	Temporary Opt-Out
	This is used to temporarily opt out of DR Events and to override the normal operational constraints. The opt-out can be specified using the following criteria:
·       All events in a program indefinitely
·       Specific DR Event
·       All events in a specific time period.
·       Other triggered programs for which an asset or DR resource is already called upon (reduce double counting of available capacity)
	IRC : Offer.dispatchStatus
IRC : Schedule.endTime

	Removal Effective Date/time
	Date/time when the DR resource is no longer available.
Date of Termination of Enrollment
	IRC : Enrollment.endDate
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Figure 2 : UML model of DR Resource message payload used to support the Register, Update, and Delete DR Resource use case scenarios.  Classes prefixed with IRC indicate those which came from the IRC reference model while other classes are from the CIM.  Red lines indicate association that are not in the CIM.
5.2.3 Demand Response Event – Price

This message interaction leverages much of the work accomplished by SEP 2.0, with the majority of the message using the classes and attributes of the SEP 2.0 – Pricing Data Reference Model with the addition of information needed to identify the Demand Response Event.

	Data Element
	Comments
	CIM/Extension Mapping

	Demand Response Event
	 
	IRC : DemandResponseEvent.eventID

	Charge
	SEP2.0
	CIM : 61968.PaymentMetering.Charge

	Consumption Tariff Interval
	SEP2.0
	CIM : 61968.PaymentMetering.ConsumptionTariffInterval

	Time Tariff Interval
	SEP2.0
	CIM : 61968.PaymentMetering.TimeTariffInterval

	Tariff Profile
	SEP2.0
	CIM : 61968.PaymentMetering.TariffProfile

	Tariff 
	SEP2.0
	CIM : 61968.Customers.Tariff
Association 61968.Customers.Tariff -> 61968.PaymentMetering.ServiceSupplier
Association 61968.Customers.Tariff -> 61968.Customers.CustomerAccount

	Pricing Structure
	SEP2.0
	CIM : 61968.Customers.PricingStructure

	Customer Account
	 
	CIM : 61968.Customers.CustomerAccount

	Service Supplier
	SEP2.0
	CIM : 61968.PaymentMetering.ServiceSupplier

	Service Category
	SEP2.0
	CIM : 61968.Customers.ServiceCategory

	Currency
	Identifier used to interpret the price element. MUST follow ISO 4217 standard.
	CIM : 61968.PaymentMetering.AccountUnit

	Price
	Expressed in decimal notation with a precision up to 6 decimal places. Prices MAY be either positive or negative.
Single or multiple valued price (e.g., for energy, demand, etc.)
Including association to CustomerAgreement in attempt to tie this to CustomerAccount from the SEP2.0 profile
	CIM : 61968.PaymentMetering.AccountUnit.value
CIM : 61968.Metering.EndDeviceControl.priceSignal

	Unit-of-Measure
	Indicates the unit of measure for which the price pertains. MUST be complaint with the International System of Units as defined by NIST SP 330, ref: http://physics.nist.gov/Pubs/SP330/sp330.pdf
Examples of NIST compliant units of measure include:
kWh
MWh
	CIM : 61968.PaymentMetering.AccountUnit.energyUnit

	Interval End Time
	The amount of time for which this price is valid, commencing at the Effective-Date-Time specified. A value of zero means price is valid until next price broadcast override.
Specified in decimal notation where integers represent minutes and decimals represent fractions of minutes.
	IRC : TariffInterval.endTime

	Effective-Date-Time
	The date and time which the price is in effect. In ISO 8601 standard format.
The date and time interval which the price is in effect.
Since the SEP2.0 profile already uses TimeTariffInterval.startDateTime we will stick with that
	CIM : 61968.PaymentMetering.TimeTariffInverval.startDateTime

	Product Type
	Identifies the type of product to which this price pertains. Contains an enumeration of various products that may be offered. Extensibility MUST be supported in order to accommodate multiple jurisdictions and markets.
Product types include the following:
energy,
regulation,
spinning reserve.
IRC uses this associated with a program and an enrollment
There may be some differences here between wholesale/retail that need to be resolved in this payload
	CIM : 61968.Customers.ServiceCategory


[image: image6.png]rc-oemansresponsesver]
e
|
b
B Sronn
e
T—
I — et
- ‘Service Supplier
i sevitire 0.1 Ta—
e sveon 7
R R M i 3 o semet Bk
e  rane Sury
R ] == 0 + priceLevel: Pricelevel [0.1]
| el
3 e ezt
.
—

Customers: Tarift

TarifProfie

= mAD: Sving10.1]
+ name: Sting [0.1]

+_storDate: AbsoluteDate [0.1]

02|+ D swing 0.1
name: Sting [0.1]
+ taificyde: Sving [0.1]

oo

Fustomers: CustomerAccoun

= billingCyde: Sting 0.1]
< mRID: Sting [0.1]

Paymentiletering: Charge

Gesaription: Sting [0.1]
fxedPortion: AccountingUnit[0.1]
ind: ChargeKind [0.1]

mAID: Sting 0.1]

name: Sting [0.1]
varisblePorton: PerCent 0.1]

Ty

SEP 2. Pricing Data:
TimeTarifinterval

o

‘contolFlag: Sving [0.1]
pricsLevel: Sting [0.1]
Sequenceumber. Intzger [0.1]
StanDateTime: Integer 0.1]

01

1o sting [0.1]





Figure 3 : UML diagram showing the attributes, classes, and relationship required to support the DR Event - Price message payload

5.2.4 Demand Response Event – Price “Plus”

This type of Demand Response Event sends a pricing signal but includes the capability to support an “uplift” by the DR Controlling Entity based on a Wholesale Price. It also can apply a percentage change or multiplier to the current price.
	Data Element
	Comments
	CIM/Extension Mapping

	DR Program Name
	An identifier of the program for which a DR event was issued.
	EndDeviceControl/name &/or 
EndDeviceControl/DemandResponseProgram/name - wrong map, remove

CIM:DemandResponseProgram.name/mRID

	Resource ID
	 
	IRC : Resource
Association to Resources
Association to CIM : Metering.EndDeviceAsset
Association IRC : DemandResponseEvent ->  IRC : Resouces

	Asset ID
	 
	CIM : 61968.Metering.EndDeviceAsset.mRID

	Service Provider ID
	An identifier for the Service Provider issuing the DR event.
	OpenADR:ServiceProvider.mRID

	Event ID
	An identifier for the DR event that was created when the DR event was first issued.
	IRC : DemandResponseEvent.eventID
Added Association TRC : DemandResponseEvent -> IRC : Schedule

	Event Status
	Gives the current status of an upcoming or active event
ENUM: Initiated, Cancelled, Completed
	IRC : DemandResponseEvent.status

	Event Modification Number
	A modification number for the DR event.  This is used to indicate if the DR Event has been modified by the Utility. Each time it is modified, this number is incremented.
	OpenADR:DemandResponseEvent.eventModNumber

	Modification reason code
	The reason the event was modified.
(From Notify DR Event)
	EndDeviceControl - > Status.reason

 OpenADR:DemandResponseEvent.eventModReason

	Modification Effective date/time
	The date and time a cancellation takes effect.
	EndDeviceControl - > Status.dateTime

OpenADR:DemandResponseEvent.eventModDateTime

	Simple Signal Levels
	Used as an alternate and simplified representation of the DR signal, whether it be price based or a dispatch.  Takes on a small number of finite levels such as NORMAL, MODERATE, and HIGH, SPECIAL
Characterization of the level, e.g. is it a HIGH, NORMAL, price, is it a HIGH, NORMAL load shed
	Added enumeration to the SEP 2.0 EndDeviceControl used as part of the reference model (see repository)

	Criticality Level
	This field defines the level of criticality of this event. The action taken by load control devices for an event can be solely based on this value, or combination with other Load Control Event fields supported by this device. For example, additional fields such as Average Load Adjustment Percentage, Duty Cycle, Cooling Temperature Offset, Heating Temperature Offset, Cooling Temperature Set Point or Heating Temperature Set Point can be used in combination with the Criticality level. 
Level Description Participation
0  Reserved
1  Green          Voluntary
2  1                   Voluntary
3  2                   Voluntary
4  3                   Voluntary
5  4                   Voluntary
6  5                   Voluntary
7  Emergency   Mandatory
8  Planned Outage        Mandatory
9  Service Disconnect    Mandatory
0x0A to 0x0F  Utility Defined  Utility Defined
	If a DR control, EndDeviceControl/drProgramLevel (=0) for emergency
If mandatory use drProgramMandatory
SEP2 : EndDeviceControl.drProgramLevel
SEP2 : EndDeviceControl.drProgramMandatory

	Test Event Flag
	This attribute signifies whether this is a test event or not.  Test events may be issued by the Utility/ISO like other DR Events.
	OpenADR:DemandResponseEvent.testEvent

	Location Identifier
	An identifier used to indicate an area which this price is in effect. A value of "null" indicates that the price is in effect for all areas.
	Location

tls: CIM:Location.corporateCode or CIM:ResourceGroup.mRID

	Location-type
	A value used to interpret the value contained in the Location. Examples of Location-type include:
Postal Address
Zone
GPS Coordinates
Grid Location / USNG
Electrical Node
Zip-code
Weather Station
Zone ID
Zone (from CIM)
Electrical Node ID
Electrical Node Name
Electrical Node Type
PNode
PNode ID,
Competitive Choice Area

Or 
Resource Identifier
Or
Asset Identifier
	StreetAddress
Zone
PositionPoint
CircuitSection
Pnode
PostalAddress.postalCode

	Baseline Dates
	Dates of days used to calculate the Energy Baseline.
(From Notify DR Event)
	IRC : Baseline.AbsoluteDateTime
Association IRC : DemandResponseEvent

	Baseline Exclusion Dates
	Dates of days Excluded from the calculation of the Energy Baseline
(From Notify DR Event)
	IRC : BaselineExclusionDate.AbsoluteDateTime
Association IRC : DemandResponseEvent

	Energy Baseline Value
	Calculated Energy Baseline
(From Notify DR Event)
	IRC : DemandResponseEvent.energyBaselineValue

	Energy Baseline Timestamp
	Timestamp of Energy Baseline
(From Notify DR Event)
	IRC : DemandResponseEvent.energyBaselineTimestamp

	DR Dispatch Type
	Identifies the type of the DR Price Plus Dispatch.
PRICE_ABSOLUTE - Price number
PRICE_RELATIVE - Change in price
PRICE_MULTIPLE - Multiple of current price
	OfferSegment.Product Price Factor 

	Currency
	Identifier used to interpret the price element. MUST follow ISO 4217 standard.
	OfferSegment.price.AccountingUnit.monetaryUnit

	Price
	Expressed in decimal notation with a precision up to 6 decimal places. Prices MAY be either positive or negative.
Single or multiple valued price (e.g., for energy, demand, etc.)
	IRC : TimeInterval.Price

	Unit-of-Measure
	Indicates the unit of measure for which the price pertains. MUST be complaint with the International System of Units as defined by NIST SP 330, ref: http://physics.nist.gov/Pubs/SP330/sp330.pdf
Examples of NIST compliant units of measure include:
kWh
MWh
	OfferSegmnetPrice.AccountingUnit.energyUnit

	Value
	Value of Price Relative or Price Multiple
	IRC:TimeInterval.value

	Interval Start Time
	Start time of the dispatch interval.
	IRC : TimeInterval.startTime
Association IRC : Schedule

	Interval End Time
	Period of time the Control Command is in effect
	 

	End Date Time
	 
	IRC::Schedule.endtime

	Product Type
	Identifies the type of product to which this price pertains. Contains an enumeration of various products that may be offered. Extensibility MUST be supported in order to accommodate multiple jurisdictions and markets.
Product types include the following:
energy,
regulation,
spinning reserve.
	CIM:MarketProduct.name and mRID
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Figure 4 : UML diagram showing the classes, relationships, and attributes required to support a DR Event - Price "Plus" message payload

5.2.5 Demand Response Event – Direct Load Control
Direct Load Control is a Dispatch type that requests an Asset to be in a specific load control state (e.g., to turn it on or off or apply a SetPoint).
	Data Element
	Comments
	CIM/Extension Mapping

	DR Program Name
	An identifier of the program for which a DR event was issued.
	IRC : Program.programID
IRC : Program.programName
For utilities
CIM : 61968.Metering.DemandResponseProgram.mRID
CIM : 61968.Metering.DemandResponseProgram.name
(DemandResponseProgram inherits from IRC : Program)

	Resource
	An event will be sent from a DR Controlling Entity to a Resource, so a Resource will need to be identified.
	IRC : Resource
Association IRC : Resource -> IRC : Resources
Association IRC : Resource -> CIM:MarketOperations.Pnode
Association IRC : Resource -> EndDeviceAsset
Association IRC : Resource -> EndDeviceGroup
Association IRC : Resource -> Zone

	Service Provider ID
	An identifier for the Service Provider issuing the DR event.
	IRC : SP…

	Event ID
	An identifier for the DR event that was created when the DR event was first issued.
	IRC : DemandResponseEvent.eventID 
OR
IRC : DemandResponseEvent.mRID

	Event Status
	Gives the current status of an upcoming or active event
ENUM: Initiated, Cancelled, Completed
	IRC : DemandResponseEvent.status

	Event Modification Number
	A modification number for the DR event.  This is used to indicate if the DR Event has been modified by the Utility. Each time it is modified, this number is incremented.
	IRC : DemandResponseEvent.eventModNumber

	Modification Effective date/time
	The date and time a cancellation takes effect.
	IRC : DemandResponseEvent.eventModDateTime

	Modification reason code
	The reason the event was modified.
(From Notify DR Event)
	IRC : DemandResponseEvent.cancellationReasonCode

	Simple Signal Levels
	Used as an alternate and simplified representation of the DR signal, whether it be price based or a dispatch.  Takes on a small number of finite levels such as NORMAL, MODERATE, and HIGH, SPECIAL
Characterization of the level, e.g. is it a HIGH, NORMAL, price, is it a HIGH, NORMAL load shed
	 SEP2 : EndDeviceControl.simpleSignalLevel
(Added this attribute to the SEP 2 version of the EndDeviceControl class, see repository)

	Criticality Level
	This field defines the level of criticality of this event. The action taken by load control devices for an event can be solely based on this value, or combination with other Load Control Event fields supported by this device. For example, additional fields such as Average Load Adjustment Percentage, Duty Cycle, Cooling Temperature Offset, Heating Temperature Offset, Cooling Temperature Set Point or Heating Temperature Set Point can be used in combination with the Criticality level. 
Level Description Participation
0  Reserved
1  Green          Voluntary
2  1                   Voluntary
3  2                   Voluntary
4  3                   Voluntary
5  4                   Voluntary
6  5                   Voluntary
7  Emergency   Mandatory
8  Planned Outage        Mandatory
9  Service Disconnect    Mandatory
0x0A to 0x0F  Utility Defined  Utility Defined
	SEP: EndDeviceControl.drProgramLevel

	Test Event Flag
	This attribute signifies whether this is a test event or not.  Test events may be issued by the Utility/ISO like other DR Events.
	IRC : DemandResponseEvent.deploymentType

	Location Identifier
	An identifier used to indicate an area which this price is in effect. A value of "null" indicates that the price is in effect for all areas.
	CIM : MarketOperations.ResourceGroup.mRID
Association IRC : Resource

	Location-type
	A value used to interpret the value contained in the Location. Examples of Location-type include:
Postal Address
Zone
GPS Coordinates
Grid Location / USNG
Electrical Node
Zip-code
Weather Station
Zone ID
Zone (from CIM)
Electrical Node ID
Electrical Node Name
Electrical Node Type
PNode
PNode ID,
Competitive Choice Area

Or 
Resource Identifier
Or
Asset Identifier
	CIM : 61968.Common.Location.Category
CIM : MarketOperations.ResourceGroup.type (type is the new attribute)
CIM : 61968.Common.Location.mainAddress : StreetAddress
CIM : 61968.Informative.InfLocations.Zone
CIM : 61968.Informative.InfGMLSupport.GMLPosition 
CIM : Informative.InfOperations.CircuitSection
CIM : MarketOperations.PNode

	Baseline Dates
	Dates of days used to calculate the Energy Baseline.
(From Notify DR Event)
	IRC : Baseline.AbsoluteDateTime
Association to IRC : DemandResponseEvent

	Baseline Exclusion Dates
	Dates of days Excluded from the calculation of the Energy Baseline
(From Notify DR Event)
	IRC : BaselineExclusionDate.AbsoluteDateTime
Association to IRC : DemandResponseEvent

	Energy Baseline Value
	Calculated Energy Baseline
(From Notify DR Event)
	IRC : DemandResponseEvent.energyBaselineValue

	Energy Baseline Timestamp
	Timestamp of Energy Baseline
(From Notify DR Event)
	IRC : DemandResponseEvent.energyBaselineTimestamp

	Direct Load Control Type
	The type of DR Direct Load Control Command:
e.g. Set Point, Open/Close, 
Heating Temperature -offset/setpoint
Cooling Temperature -offset/setpoint
Load adjustment offset
	CIM : 61968.Metering.EndDeviceControl.type

	Direct Load Control Value
	Value associated with the Direct Load Control Type.
	CIM : 61970.Meas.SetPoint
SEP2 : DRLC.Offset.value
Association from Offet -> EndDeviceControl

	Interval Start Time
	Start time of the dispatch interval.
	SEP2 : DRLC.DateTimeInterval.start

	Interval End Time
	Period of time the Control Command is in effect.
This was originally "duration" but has been changed to use SEP2 interval.end
	SEP2 : DRLC.DateTimeInterval.end

	Duty cycle
	“Duty Cycle (optional): Defines the maximum On state duty cycle as a percentage of time. Example, if the value is 80, the device would be in an “on state” for 80% of the time for the duration of the event. Range of the value is 0 to 100. A value of
0xFF indicates the field is not used.” 
	SEP2 : DRLC.DutyCycle.name
SEP2 : DRLC.DutyCycle.normalValue
SEP2 : DRLC.DutyCycle.state
Association from DutyCycle -> EndDeviceControl

	Event control
	Event Control options for randomized start or end times:
1= Randomize Start time, 0=Randomized Start not Applied
1= Randomize End time, 0=Randomized End not Applied. 5
	SEP2 : DRLC.Randomization
Association from Randomization -> EndDeviceControl


[image: image10.png]+DemandResponseEvent,

IRC:DemandResponseEvent

‘SencelltionRessonCose: Sving
GeploymentType: Sting
ventD: Sting
ventiioaDateTime: AbsoluteDateTime
ventiioaResson: Sting
modifiationNumbsr: Sting
mRID: Sting 0.1]
name: Sting [0.1]
sistus: DemandResponseEventiatus

1

~BaseLineDstes | 0.0

IRC:BaselineDate

~ camineDste: AbsaluteDataTime

MarketOperations: Prode.

IRC:BaselineExclusionDate

"~ baslineExausionDate: AbsolutzDateTime

IRC:Program

= mAD: Sving(0.1]
+ name: Sting [0.1]
+ programd: Sting
Metering: = programileme: Sting
DemandResponseProgram

PartcipantRoles::sP

= mRD: Sving(0.1]
+ name: Sting [0.1]

= mAD: Sving(0.1]
+ name: Sting [0.1]
+ type: Swing [0.1]

‘beginPariod: AbsoluteDateTime [0.1]
endPeriod: AbsoluteDsteTime 10.1]
mRID: Sting 0.1]
name: Sting [0.1]
type: Swing [0.1)
ussge: Sting 0.1]

SEP 2- Direct Load Contro
Randomization

‘enaValue: Integer [0.1]
flag: Boolean [0.1]

10: sting [0.1]
metnod: sing 0.1]
name: sing 0.1]
staValue: Integer[0.1]
ype: sting 0.1)
xSDatiibuten

et Swing 0.1]

SEP 2- Direct Load Contro
oriset

= R
IRC:Resource T |~ | MarketOperations:: + value: string [0..1]
==
= —
B
i 2 - Direct Load Controt-EndDeviceContro] 1
e .
‘EndDeviceAsset + drProgramlevel: Integer [0..1] satibues
- SimpleSignalLevel: SimpleSignalLevel [N SEP2-Direct Load Control:
= S

Customers:
ServicsLocation

InfGML Support-GmiPosition

< mRD: Sving10.1]

= sequenceiumber
+ xPosition: Sting [0.1]
= yPosttion: Sting (0.1]
= zPosition: Sting 0.1]

InfLocations:
Zonekind

nteger [0.11

Infoperations:Circuitsestion

+ mRID: Sving 0.1]
+_name: Sting [0.1]

= connedlionkind: CirauitConnactionKind [0.1]

InfLocations: Zone.

‘stegory Swing 0.1]
ing: Zoneking [0.1]
mAID: Sting 0.1]
name: Sting [0.1]

= name: wing 0.1)
< stste: swing (0.1]

Meas:Setoint

maxvalue: Fioat(0.1]
minValue: Fioat [0.1]
mAID: Sting 0.1]
name: Sting [0.1]
nomalValue: Flost (0.1]
value: Flost [0.1]





Figure 5 : UML diagram showing the attributes, classes, and relationships required to support the DR Event - Direct Load Control message payload

5.2.6 DR Event – Objectives

DR Event Objectives refers to the Dispatch profile for a DR Event that sets Demand Response Objectives for a Resource. The objectives can be expressed as a Load Level, Load Amount, or Load Percentage.
	Data Element
	Comments
	CIM/Extension Mapping

	DR Program Name
	An identifier of the program for which a DR event was issued.
	IRC : Program.programID
IRC : Program.programName
For utilities
CIM : 61968.Metering.DemandResponseProgram.mRID
CIM : 61968.Metering.DemandResponseProgram.name
(DemandResponseProgram inherits from IRC : Program)

	Resource
	An event will be sent from a DR Controlling Entity to a Resource, so a Resource will need to be identified.
	IRC : Resource
Association IRC : Resource -> IRC : Resources
Association IRC : Resource -> CIM:MarketOperations.Pnode
Association IRC : Resource -> EndDeviceAsset
Association IRC : Resource -> EndDeviceGroup
Association IRC : Resource -> Zone

	Service Provider ID
	An identifier for the Service Provider issuing the DR event.
	IRC : SP…

	Event ID
	An identifier for the DR event that was created when the DR event was first issued.
	IRC : DemandResponseEvent.eventID 
OR
IRC : DemandResponseEvent.mRID

	Event Status
	Gives the current status of an upcoming or active event
ENUM: Initiated, Cancelled, Completed
	IRC : DemandResponseEvent.status

	Event Modification Number
	A modification number for the DR event.  This is used to indicate if the DR Event has been modified by the Utility. Each time it is modified, this number is incremented.
	IRC : DemandResponseEvent.eventModNumber

	Modification reason code
	The reason the event was modified.
(From Notify DR Event)
	IRC : DemandResponseEvent.eventModReason (cancellationReasonCode?)

	Modification Effective date/time
	The date and time a cancellation takes effect.
	IRC : DemandResponseEvent.eventModDateTime

	Simple Signal Levels
	Used as an alternate and simplified representation of the DR signal, whether it be price based or a dispatch.  Takes on a small number of finite levels such as NORMAL, MODERATE, and HIGH, SPECIAL
	SEP2 : EndDeviceControl.simpleSignalLevel

	Criticality Level
	This field defines the level of criticality of this event. The action taken by load control devices for an event can be solely based on this value, or combination with other Load Control Event fields supported by this device. For example, additional fields such as Average Load Adjustment Percentage, Duty Cycle, Cooling Temperature Offset, Heating Temperature Offset, Cooling Temperature Set Point or Heating Temperature Set Point can be used in combination with the Criticality level. Criticality Level Level Description Participation
0  Reserved
1  Green          Voluntary
2  1                   Voluntary
3  2                   Voluntary
4  3                   Voluntary
5  4                   Voluntary
6  5                   Voluntary
7  Emergency   Mandatory
8  Planned Outage        Mandatory
9  Service Disconnect    Mandatory
0x0A to 0x0F  Utility Defined  Utility Defined
	If a DR control, EndDeviceControl/drProgramLevel (=0) for emergency
If mandatory use drProgramMandatory
SEP2 : EndDeviceControl.drProgramLevel
SEP2 : EndDeviceControl.drProgramMandatory

	Test Event Flag
	This attribute signifies whether this is a test event or not.  Test events may be issued by the Utility/ISO like other DR Events.
	IRC : DemandResponseEvent.deploymentType

	Location Identifier
	An identifier used to indicate an area which this price is in effect. A value of "null" indicates that the price is in effect for all areas.
	CIM : MarketOperations.ResourceGroup.mRID
Association to IRC : Resource

	Location-type
	A value used to interpret the value contained in the Location. Examples of Location-type include:
Postal Address
Zone
GPS Coordinates
Grid Location / USNG
Electrical Node
Zip-code
Weather Station
Zone ID
Zone (from CIM)
Electrical Node ID
Electrical Node Name
Electrical Node Type
PNode
PNode ID,
Competitive Choice Area

Or 
Resource Identifier
Or
Asset Identifier
	CIM : 61968.Common.Location.Category
CIM : MarketOperations.ResourceGroup.type (type is the new attribute)
CIM : 61968.Common.Location.mainAddress : StreetAddress
CIM : 61968.Informative.InfLocations.Zone
CIM : 61968.Informative.InfGMLSupport.GMLPosition CIM : Informative.InfOperations.CircuitSection
CIM : MarketOperations.PNode

	Baseline Dates
	Dates of days used to calculate the Energy Baseline.
(From Notify DR Event)
	IRC : Baseline.AbsoluteDateTime
Association IRC : DemandResponseEvent

	Baseline Exclusion Dates
	Dates of days Excluded from the calculation of the Energy Baseline
(From Notify DR Event)
	IRC : BaselineExclusionDate.AbsoluteDateTime
Association IRC : DemandResponseEvent

	Energy Baseline Value
	Calculated Energy Baseline
(From Notify DR Event)
	IRC : DemandResponseEvent.energyBaselineValue

	Energy Baseline Timestamp
	Timestamp of Energy Baseline
(From Notify DR Event)
	IRC : DemandResponseEvent.energyBaselineTimestamp

	DR Dispatch Type
	Identifies the type of DR Objectives:
• LOAD_LEVEL
• LOAD_AMOUNT
• LOAD_PERCENTAGE 

This indicates if the objective applies to:
Load Level Value, Load Amount Value, or Load Percent Value.
	 

	Interval Start Time
	Start time of the dispatch interval.
	IRC : TimeInterval.startTime
Association IRC : Schedule

	Interval Duration
	Period of time the Control Command is in effect.
	IRC : TimeInterval.endTime

	Load Level Value
	Value of the load level to be achieved based on a set of enumerated values.
	IRC:Schedule.LoadLevelValue
or  IRC:Schedule.DeploymentLevel

	Load Amount Value
	Fixed amount of load to shed in kW.
	IRC:DemandResponseEvent.DeploymentMW

	Load Percent Value
	Percentage of load to shed.
	IRC:DemandResponseEvent.DeploymentMW
or new IRC:Schedule.LoadPercentValue (Deployment %)

	DR Asset ID
	An identifier of the DR Asset for which the control is intended.
	CIM : 61968.Metering.EndDeviceAsset.mRID
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Figure 6 : UML Showing the classes, relationship, and attributes required to support the DR Event - Objectives message payload
5.2.7 Demand Response Event – Opt Out

This is a specific message designed to a allow a Resource or Asset to notify a DR Controlling Entity that they may not be participating in a Demand Response Event, or they may be changing how they may be participating in the Demand Response Event, for example, changing the participating capacity for some portion of a scheduled event. The Opt Out could be for a single Event or for specific dates, date ranges, or indefinite number of days.
	Data Element
	Comments
	CIM/Extension Mapping

	DR Program Name
	An identifier of the program for which a DR event was issued.
	IRC : Program.programID
IRC : Program.programName
For utilities
CIM : 61968.Metering.DemandResponseProgram.mRID
CIM : 61968.Metering.DemandResponseProgram.name
(DemandResponseProgram inherits from IRC : Program)

	Event ID
	An identifier for the DR event that was created when the DR event was first issued.
	IRC : DemandResponseEvent.eventID 
OR
IRC : DemandResponseEvent.mRID

	Resource
	An event will be sent from a DR Controlling Entity to a Resource, so a Resource will need to be identified.
	IRC : Resource
Association IRC : Resource -> IRC : Resources
Association IRC : Resource -> EndDeviceAsset

	DR Resource Schedule Constraints
	These are a set of constraints that specify when the DR Resource will be available.  It may contain such information as:
·      Time of day schedule constraints
·      Black out dates
·      Maximum consecutive days of participation
·      Maximum duration of DR event participation (covered separately below)
·      Minimum duration of DR event participation  (covered separately below)
·      Max number of times per day the DR Resource may be called
·      Minimum advanced notification necessary.
Provide details if DR asset or DR resource is in any other DR programs (wholesale and retail)
	IRC : Schedule
IRC : OfferParameters
IRC : Offer
Association from Resource -> Offer
Association from Offer -> OfferParameters
Association from Schedule -> Offer

	DR Asset Identifier
	The unique identifier and name of the DR Assets.
	CIM : 61968.Metering.EndDeviceAsset.mRID

	Contraint Type
	Type of operational, schedule or offer constraint
	IRC : Constraint.constraintType

	Constraint Value
	Value of the Constraint Type and Interval
	IRC : Constraint.constraintValue

	Constraint Interval
	The timeframe over which the constraint type applies.
	IRC : constraintInterval

	DR Asset Availability
	Run Status, Override status
	IRC : Offer.commitStatus
IRC : Offer. dispatchStatus
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Figure 7 : UML showing the classes, relationships, and attributes required to support a DR Event Opt Out message payload

5.2.8 Asset Resource Status
Used for monitoring the state of a Demand Response Asset or Demand Response Resource as it applies to responding to DR Event requests.
	Data Element
	Comments
	CIM/Extension Mapping

	DR Resource ID
	The identifier of the DR Resource.
	IRC : Resource.mRID

	DR Asset ID
	The identifier of the DR Asset
	CIM : 61968.Metering.EndDeviceAsset.mRID

	Exception Conditions
	This is used to report that the load controller may not behave as commanded because of a variety of conditions including:
Faults in device, Customer override.
	CIM : 61968.Common.Status.reason

	Load Control State
	The state of the load, which includes both commanded states and user settings.  This may include a schedule of future states if a particular control algorithm for the load controller is being executed.
Duplication of the above (exception conditions) row in terms of repository configuration
	CIM : 61968.Metering.EndDeviceAsset
CIM : 61968.Common.Status.reason

	Operational Constraints
	Constraints on how the load may be controlled. This may include limits on the state of the load controller as well as schedules upon those constraints.
See attributes below, (type, value, interval)
	Added Association from IRC:Offer -> IRC:Constraint

	Contraint Type
	Type of operational, schedule or offer constraint
	IRC : Constraint.constraintType

	Constraint Value
	Value of the Constraint Type and Interval
	IRC : Constraint.constraintValue

	Constraint Interval
	The timeframe over which the constraint type applies.
	IRC : Constraint.constraintInterval
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Figure 8 : UML diagram illustrating the contents and relationships within the AssetResourceStatus message payload

6 Appendix A

6.1 Demand Response XSDs
The file embedded below contains the XML Schema Definition (XSD) described in this document, and the example. 
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Common/Header.xsd

 
	 
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	







Common/Reply.xsd

 
	 
	 
		 
			 This captures an event happened during a service transaction. This can be used to represent receipt acknowledgment and  error information
		
		 
			 
				 
					 Event creation time
				
			
			 
				 
					 Event description
				
			
			 
				 
					 Resulting transaction ID (usually consequence of create)
				
			
			 
				 
					 Reply code: OK or application defined error code
				
			
			 
				 
					 Event result. This represents the outcome of a service invocation.
				
			
			 
		
	
	 
	 
		 
			 Errors in a service call
		
		 
			 
				 
					 error code
				
			
			 
				 
					 content about the error
				
			
			 
				 
					 Severity level, e.g. INFORMATIVE, WARNING, FATAL, CATASTROPHIC
				
				 
					 
						 
						 
						 
						 
					
				
			
			 
				 
					 description of the error
				
			
			 
				 
					 stack trace
				
			
			 
				 
					 XPath expression to identify specific XML element
				
			
			 
			 
		
	
	 
	 
		 
			 Identifies the pipeline and the stage where the error occurred 
		
		 
			 
				 
					 Name of the Pipeline/Branch/Route node where error occurred
				
			
			 
				 
					 Name of the Pipeline where error occurred (if applicable)
				
			
			 
				 
					 Name of the Stage where error occurred (if applicable)
				
			
		
	
	 
		 
			 From CIM
		
		 
			 
			 
				 
					 CIM class name that classiifies the identified object
				
			
			 
		
	
	 
		 
			 From CIM
		
		 
			 
			 
			 
		
	
	 
		 
			 From CIM
		
		 
			 
			 
		
	
	 
		 
			 From CIM
		
		 
			 
			 
		
	







Common/Request.xsd

 
	 
	 
		 
			 Request type definition
		
		 
			 
				 Request package is typically used to supply parameters for 'get' requests
			
			 
				 
					 Start time of interest
				
			
			 
				 
					 End time of interest
				
			
			 
				 
					 Request type specialization
				
			
			 
				 
					 Object ID for request
				
			
			 
				 
					 This can be a CIM profile defined as an XSD with a CIM-specific namespace
				
			
		
	
	 
		 
			 Request options
		
		 
			 
			 
		
	







DRAsset.xsd

 
	 
		 namespace
		 m
	
	 
	 
		 
			 
			 
			 
			 
			 
		
	
	 
		 
			 Typically daily, hourly, weekly, date
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 Minimum load
&bull; Maximum load.
&bull; Maximum-Duration
&bull; Minimum-Duration
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 Pending Enrollment, Approved Enrollment, Under Review, Denied, Seperated
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 Normal, Emergency, Regulation
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 General purpose address information.
			 Compound
		
		 
			 
				 
					 Additional address information, for example a mailstop.
				
			
			 
				 
					 Name of city.
				
			
			 
				 
					 Name of the country.
				
			
			 
				 
					 The post office box.
				
			
			 
				 
					 Postal code for the address.
				
			
			 
				 
					 A Section is part of a township. For example, it is common for there to be 36 section per township.
				
			
			 
				 
					 Name of the state or province.
				
			
			 
				 
					 The name of the street.
				
			
			 
				 
					 The designator of the specific location on the street.
				
			
			 
				 
					 Prefix to the street name. For examle, North, South, East, West.
				
			
			 
				 
					 Suffix to the street name. For examle, North, South, East, West.
				
			
			 
				 
					 Type of street. Examples include: street, circle, boulevard, avenue, road, drive, etc.
				
			
			 
				 
					 The number of the apartment or suite.
				
			
			 
				 
					 The code for a particular town.
				
			
			 
				 
					 True if this location is within the legal geographical boundaries of the specified city (default).
				
			
		
	
	 
		 
			 Organisation receiving services from ServiceSupplier.
		
		 
			 
			 
				 
					 Public Utility Commission identification number, if applicable.
				
			
		
	
	 
		 
			 A customer ServiceLocation has one or more ServiceDeliveryPoint(s), which in turn relate to Meters. The location may be a point or a polygon, depending on the specific circumstances.
For distribution, the ServiceLocation is typically the location of the utility customer's premise. Because a customer's premise may have one or more meters, the ServiceDeliveryPoint is used to define the actual conducting equipment that the EndDeviceAsset attaches to at the utility customer's ServiceLocation.
For transmission, it is the point(s) of interconnection on the transmission provider's transmission system where capacity and/or energy transmitted by the transmission provider is made available to the receiving party.
		
		 
			 
			 
				 
					 Street address of the location.
				
			
		
	
	 
		 
			 Demand response program.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 All end device controls with this demand response program.
				
			
			 
				 
					 Program Identifier

The identifier of the program
				
			
			 
				 
					 Name of the Program
				
			
		
	
	 
		 
			 Instructs a meter to perform a specified action.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Demand response program for this end device control.
				
			
			 
		
	
	 
		 
			 AssetContainer that performs one or more end device functions. One type of EndDeviceAsset is a MeterAsset which can perform metering, load management, connect/disconnect, accounting functions, etc. Some EndDeviceAssets, such as ones monitoring and controlling air conditioner, refrigerator, pool pumps may be connected to a MeterAsset. All EndDeviceAssets may have communication capability defined by the associated ComFunction(s). An EndDeviceAsset may be owned by a consumer, a service provider, utility or otherwise.
There may be a related end device function that identifies a sensor or control point within a metering applicaiton or communications systems (e.g., water, gas, electricity).
Some devices may use an optical port that conforms to the ANSI C12.18 standard for communications.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Code for this type of asset.
				
			
			 
			 
				 
					 True when this EndDeviceAsset is capable of supporting demand response functions. To determine whether this functionality is installed and enabled, check the 'disabled' attribute of the associated device function contained by this EndDeviceAsset.
				
			
			 
				 
					 The 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.
				
			
			 
			 
			 
			 
			 
				 
					 True when this EndDeviceAsset is capable of supporting load control functions through either the meter or the AMR option. To determine whether this functionality is installed and enabled, check the 'disabled' attribute of the associated device function contained by this EndDeviceAsset.
				
			
			 
				 
					 Date asset was manufactured.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
			 
			 
			 
				 
					 Serial number of asset.
				
			
			 
			 
				 
					 The date and time this asset was last tested using the 'testType' and yiedling the currnet status in 'testStatus'.
				
			
			 
				 
					 True if asset has passed acceptance test and may be placed in or is in service. The type of tests or group of tests is identified in'testType'. It is returned to a false state if asset is removed from service and is required to be tested again before being placed back in service, possibly in a new location. The date of each acceptance test (device may go through multiple test during its life cycle) is determined in AssetStatus.
				
			
			 
				 
					 The type of test or group of tests that was conducted on 'testDate'.
				
			
			 
				 
					 Uniquely Tracked Commodity (UTC) number.
				
			
		
	
	 
		 
			 Abstraction for management of group communications within a two-way AMR system or the data for a group of related meters. Commands can be issued to all of the meters that belong to a meter group using a defined group address and the underlying AMR communication infrastructure.
		
		 
			 
				 
					 A 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.
				
			
			 
		
	
	 
		 
			 Position described by a single set of coordinates within a coordinate reference system. Note that a sequence of x/y coordinate pairs may be specified to provide the physical location of non-point oriented objects like Cables, Ducts, etc. or for describing an area of an object like a substation or geographical zone.
		
		 
			 
			 
				 
					 The position along the X axis of the coordinate reference system.
				
			
			 
				 
					 The position along the Y axis of the coordinate reference system.
				
			
			 
				 
					 If applicable, the position along the Z axis of the coordinate reference system.
				
			
		
	
	 
		 
			 Roles played between Organisations and a given piece of property. For example, the Organisation may be the owner, renter, occupier, taxiing authority, etc.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Category of role.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
		
	
	 
		 
			 The role of a person relative to a given piece of property. Examples of roles include: owner, renter, contractor, etc.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Category of role.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
		
	
	 
		 
			 An operator of multiple PowerSystemResource objects. Note multple OperatingParticipants may operate the same PowerSystemResource object.   This can be used for modeling jointly owned units where each owner operates as a contractual share.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
		
	
	 
		 
			 Date and time as "yyyy-mm-dd", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-dd".
			 Datatype
		
		 
			 
				 
					 String representation of date, refer to description of the class.
				
			
		
	
	 
		 
			 Product of RMS value of the voltage and the RMS value of the in-phase component of the current
			 Datatype
		
		 
			 
			 
			 
		
	
	 
		 
			 The unit multipliers defined for the CIM
			 enumeration
		
		 
			 
				 
					 Mega 10**6
					 enum
				
			
			 
				 
					 Kilo 10**3
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 The units defiend for usage in the CIM
			 enumeration
		
		 
			 
				 
					 Active power in watt
					 enum
				
			
			 
				 
					 Time in minutes
					 enum
				
			
		
	
	 
		 
			 Date and time as "yyyy-mm-ddThh:mm:ss.sss", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-ddThh:mm:ss.sssZ". A local timezone relative UTC is specified as "yyyy-mm-ddThh:mm:ss.sss-hh:mm".
AbsoluteDateTime can be used both for calender time, e.g. 2007-02-07T10:30, and for relative time, e.g. 10:30.
			 Datatype
		
		 
			 
				 
					 String representation of date and time, refer to description of the class.
				
			
		
	
	 
		 
			 Time in minutes
			 Datatype
		
		 
			 
			 
			 
		
	
	 
		 
			 Normally 0 - 100 on a defined base
			 Datatype
		
		 
	
	 
		 
			 
				 
					 Typically daily, hourly, weeky
				
			
			 
				 
					 Types of runtime offer parameters. Options may include: Select Minimum Runtime, Maximum Runtime, Minimum Downtime, Minimum Starts, Maximum Energy, Maximum Starts
				
			
			 
				 
					 Multiple Limit Types are applicable. High and Low operating limits can also be used for Realtime AGC control.
				
			
			 
		
	
	 
		 
			 The enrollment of a Facility or Resource for participation in the DR Market.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 Effective Start Date for the Enrollment

Market Enrollment is the collection of enrollment or tariff data for a Demand Resource to provide a specific market product or service.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 Status of the Enrollment for the Service Location or Resource

Examples: Pending Enrollment, Approved Enrollment, Under Review, Denied, Separated, etc.
				
			
		
	
	 
		 
			 IRC: Generic enumeration to be used broadly when an attribute type is likely to be an enumeration, but not all the choices have been defined.  The model evolves it should be replaced with more specific data types.
			 enumeration
		
		 
	
	 
		 
			 Request to buy.

The CIM Market Operations package uses bids to represent both bids and offers.
		
		 
			 
			 
			 
		
	
	 
		 
			 
				 
					 Direction of the selected Ramp Rate Type and Ramp Rate Segment

Examples are: Upward, Downward, Both.
				
			
			 
			 
			 
				 
					 Type of Ramp Rate 

Examples are: Normal, Emergency, Regulation.
				
			
		
	
	 
		 
			 
			 
				 
					 Energy of Segment of the Ramp Rate

The end value of the Ramp Rate step, monotonically increasing or decreasing (as indicated by the Ramp Rate Direction), expressed in MW  (NOTE: When required as part of an enrollment request, this value becomes the default)
				
			
			 
				 
					 Ramp Rate associated with the selected Ramp Rate Type for the selected Ramp Rate Segment and Ramp Rate Direction

The NERC definition of Ramp Rate is the rate, expressed in megawatts per minute, by which a generator changes its output. For a Demand Resource, the Ramp Rate is the rate, expressed in megawatts per minute, by which a Demand Resource changes its Load.
				
			
		
	
	 
		 
			 There is a similar CIM class called RegisteredResource, however it is not fitting to wholesale and its needs.  For instance, the name RegisteredResource implies state and that a resource is registered.  This is not always the case in wholesale as a resource can be in several states.  The registered state equivalent in wholesale is enrolled.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 Identifier assigned to the Resource

A Resource is an inidividual asset or group of assets that represent a dispatchable entity.
				
			
		
	







DREventDirectLoadControl.xsd

 
	 
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 Used as an alternate and simplified representation of the DR signal, whether it be price based or a dispatch.  Takes on a small number of finite levels such as NORMAL, MODERATE, and HIGH, SPECIAL
Characterization of the level, e.g. is it a HIGH, NORMAL, price, is it a HIGH, NORMAL load shed
			 enumeration
		
		 
			 
			 
			 
			 
		
	
	 
		 
			 Placeholder for &lt;XSDSimpleType&gt;&gt;string that was used by SEP2.0 
We do not have XSD types loaded.
			 Primitive
		
		 
	
	 
		 
			 Interval of date and time.
		
		 
			 
				 
					 Date and time that this interval ended.
				
			
			 
				 
					 Date and time that this interval started.
				
			
		
	
	 
		 
			 Duty cycle such as to define a maximum On state duty cycle as a percentage of time
		
		 
			 
			 
				 
					 Duty cycle name
				
			
			 
				 
					 state such as on or off
				
			
		
	
	 
		 
			 Instructs an EndDeviceAsset (or EndDeviceGroup) to perform a specified action.
		
		 
			 
				 
					 Level of a demand response program request, where 0=emergency. Note: Attribute is not defined on DemandResponseProgram as it is not its inherent property (it serves to conrol it).
				
			
			 
			 
			 
			 
				 
					 Object identifier
				
			
			 
				 
					 Name of an attribute.
				
			
			 
			 
			 
			 
				 
					 (if control has scheduled duration) Date and time interval the control has been scheduled to execute within.
				
			
			 
			 
				 
					 Used as an alternate and simplified representation of the DR signal, whether it be price based or a dispatch.  Takes on a small number of finite levels such as NORMAL, MODERATE, and HIGH, SPECIAL
Characterization of the level, e.g. is it a HIGH, NORMAL, price, is it a HIGH, NORMAL load shed
				
			
		
	
	 
		 
			 An asset in Home Area Network (HAN) domain.
		
		 
			 
				 
					 Utility-specific categorisation of this document, according to their corporate standards, practices, and existing IT systems (e.g., for management of assets, maintenance, work, outage, customers, etc.).
				
			
			 
			 
				 
					 Hypertext reference pointing to a URI
					 XSDattribute
				
			
			 
				 
					 HAN asset identifier
				
			
		
	
	 
		 
			 Offset such as cooling or heating offset
		
		 
			 
			 
			 
				 
					 Offset type
				
			
			 
				 
					 Offset value
				
			
		
	
	 
		 
			 Randomization for start or end of an event
		
		 
			 
			 
				 
					 End randomization value in SEP UTCTime format such 300 for 5 minutes
				
			
			 
				 
					 Randomization or not
				
			
			 
				 
					 Hypertext reference pointing to a URI
					 XSDattribute
				
			
			 
				 
					 Identifier
				
			
			 
				 
					 Local (maximum) or static randomization
				
			
			 
				 
					 Randomization name
				
			
			 
				 
					 Start randomization value in SEP UTCTime format such 300 for 5 minutes
				
			
			 
				 
					 Randomization type (start or end randomization)
				
			
		
	
	 
		 
			 A pricing node is directly associated with a connectivity node.  It is a pricing location for which market participants submit their bids, offers, buy/sell CRRs, and settle.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Start date-time of the period in which the price node definition is valid.
				
			
			 
				 
					 End date-time of the period in which the price node definition is valid
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
				 
					 Price node type: Hub (H), Zone (Z), Control Area (C), ?, Bus (B)
				
			
			 
				 
					 Price node usage: 
'Control Area'
'Regulation Region'
'Price Zone'
'Spin Region'
'Non-Spin Region'
'Price Hub'
				
			
		
	
	 
		 
			 A logical grouping of resources that are used to model location of types of requirements for ancillary services such as spinning reserve zones, regulation zones, etc.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
		
	
	 
		 
			 The place, scene, or point of something where someone or something has been, is, and/or will be at a given moment in time. It may be the spatial location of an actual or planned structure or set of point-oriented structures (as a substation, structure, building, town, etc.), which may be defined as a point or polygon. It may also be the path of an underground or overhead conductor.
		
		 
			 
				 
					 Category by utility's corporate standards and practices, relative to the location itself (e.g., geographical, functional accounting, etc.), not a given Property that happens to exist at that location.
				
			
			 
				 
					 Utility-specific code for the location.
				
			
			 
				 
					 Street address of the location.
				
			
		
	
	 
		 
			 General purpose address information.
			 Compound
		
		 
	
	 
		 
			 A customer ServiceLocation has one or more ServiceDeliveryPoint(s), which in turn relate to Meters. The location may be a point or a polygon, depending on the specific circumstances.
For distribution, the ServiceLocation is typically the location of the utility customer's premise. Because a customer's premise may have one or more meters, the ServiceDeliveryPoint is used to define the actual conducting equipment that the EndDeviceAsset attaches to at the utility customer's ServiceLocation.
For transmission, it is the point(s) of interconnection on the transmission provider's transmission system where capacity and/or energy transmitted by the transmission provider is made available to the receiving party.
		
		 
			 
				 
					 A 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.
				
			
			 
		
	
	 
		 
			 Demand response program.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 Type of demand response program; examples are CPP (critical-peak pricing), RTP (real-time pricing), DLC (direct load control), DBP (demand bidding program), BIP (base interruptible program). Note that possible types change a lot and it would be impossible to enumerate them all.
				
			
		
	
	 
		 
			 AssetContainer that performs one or more end device functions. One type of EndDeviceAsset is a MeterAsset which can perform metering, load management, connect/disconnect, accounting functions, etc. Some EndDeviceAssets, such as ones monitoring and controlling air conditioner, refrigerator, pool pumps may be connected to a MeterAsset. All EndDeviceAssets may have communication capability defined by the associated ComFunction(s). An EndDeviceAsset may be owned by a consumer, a service provider, utility or otherwise.
There may be a related end device function that identifies a sensor or control point within a metering applicaiton or communications systems (e.g., water, gas, electricity).
Some devices may use an optical port that conforms to the ANSI C12.18 standard for communications.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
			 
		
	
	 
		 
			 Position described by a single set of coordinates within a coordinate reference system. Note that a sequence of x/y coordinate pairs may be specified to provide the physical location of non-point oriented objects like Cables, Ducts, etc. or for describing an area of an object like a substation or geographical zone.
		
		 
			 
			 
				 
					 Position of this position within a series of positions. It is zero relative.
				
			
			 
				 
					 The position along the X axis of the coordinate reference system.
				
			
			 
				 
					 The position along the Y axis of the coordinate reference system.
				
			
			 
				 
					 If applicable, the position along the Z axis of the coordinate reference system.
				
			
		
	
	 
		 
			 Area divided off from other areas. It may be part of the electrical network, a land area where special restrictions apply, weather areas, etc. For weather, it is an area where a set of relatively homogenous weather measurements apply.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Category by utility's corporate standards and practices, relative to the location itself (e.g., geographical, functional accounting, etc.), not a given Property that happens to exist at that location.
				
			
			 
			 
				 
					 Kind of this zone.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
		
	
	 
		 
			 Kind of zone.
			 enumeration
		
		 
	
	 
		 
			 Connection kind of a circuit.
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 Section of circuit located between two sectionalizing devices. It may contain other circuit sections, for example, a lateral tapped off a primary.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Kind of this circuit section.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
		
	
	 
		 
			 Normally 0 - 100 on a defined base
			 Datatype
		
		 
			 
			 
				 
					 Normally 0 - 100 on a defined base
				
			
		
	
	 
		 
			 The unit multipliers defined for the CIM
			 enumeration
		
		 
			 
				 
					 Mega 10**6
					 enum
				
			
			 
				 
					 Kilo 10**3
					 enum
				
			
			 
				 
					 Giga 10**9
					 enum
				
			
		
	
	 
		 
			 The units defiend for usage in the CIM
			 enumeration
		
		 
			 
				 
					 Active power in watt
					 enum
				
			
		
	
	 
		 
			 Date and time as "yyyy-mm-ddThh:mm:ss.sss", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-ddThh:mm:ss.sssZ". A local timezone relative UTC is specified as "yyyy-mm-ddThh:mm:ss.sss-hh:mm".
AbsoluteDateTime can be used both for calender time, e.g. 2007-02-07T10:30, and for relative time, e.g. 10:30.
			 Datatype
		
		 
			 
				 
					 String representation of date and time, refer to description of the class.
				
			
		
	
	 
		 
			 A SetPoint is an analog control used for supervisory control.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 Normal value range maximum for any of the Control.value. Used for scaling, e.g. in bar graphs.
				
			
			 
				 
					 Normal value range minimum for any of the Control.value. Used for scaling, e.g. in bar graphs.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 Normal value for Control.value e.g. used for percentage scaling
				
			
			 
				 
					 The value representing the actuator output
				
			
		
	
	 
		 
			 Dates of days used to calculate the Energy Baseline
		
		 
			 
				 
					 Dates of days included in the calculation of the Energy Baseline.

The Baseline Window is the window of time preceding, and optionally following, a Demand Response Event, over which electricity consumption data is collected for the purpose of establishing a Baseline. The applicability of this term is limited to Meter Before/Meter After, and Baseline Type-I and Type-II.
				
			
			 
		
	
	 
		 
			 Dates of days Excluded from the calculation of the Energy Baseline
		
		 
			 
				 
					 Dates of days excluded in the calculation of the Energy Baseline.
				
			
			 
		
	
	 
		 
			 An identified period of time for which demand [reductions] adjustments are requested or required.

"Demand Response Events shall be described using the terminology illustrated in Figure 1 (in the NAESB document).  The terminology used to describe the time periods and transitions in Figure 1 and the durations and applicability are optional unless otherwise specified by the System Operator."
		
		 
			 
				 
					 A 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.
				
			
			 
			 
			 
				 
					 The reason the event is being cancelled or modified.
				
			
			 
			 
				 
					 Type of Deployment

examples are: Advanced (Normal), Immediate, Audit.
				
			
			 
				 
					 Identifier assigned to the Event 

An Event consists of the time periods, deadlines, and transitions during which Demand Resources perform. The System Operator shall specify the duration and applicability of a Demand Response Event. Some deadlines, time periods, and transitions may not be not applicable to all products or services.
				
			
			 
			 
			 
				 
					 A modification number for the event. 

Used to indicate if the event has been modified and is incremented each time the event is modified.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
				 
					 Status of the Event

Examples include: inititiated, completed, etc.
				
			
		
	
	 
		 
			 IRC: Generic enumeration to be used broadly when an attribute type is likely to be an enumeration, but not all the choices have been defined.  The model evolves it should be replaced with more specific data types.
			 enumeration
		
		 
	
	 
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 Program Identifier

The identifier of the program
				
			
			 
				 
					 Name of the Program
				
			
		
	
	 
		 
			 There is a similar CIM class called RegisteredResource, however it is not fitting to wholesale and its needs.  For instance, the name RegisteredResource implies state and that a resource is registered.  This is not always the case in wholesale as a resource can be in several states.  The registered state equivalent in wholesale is enrolled.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
			 
		
	
	 
		 
			 Demand Response Service Provider: An entity that coordinates demand resources to deliver demand response services.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
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			 Deployment objectives expressed as one of: Absolute Power, Deployment Level enumeration, deployment Percentage increase or decrease.
Should be a choice construct.
		
		 
			 
			 
			 
			 
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 Used as an alternate and simplified representation of the DR signal, whether it be price based or a dispatch.  Takes on a small number of finite levels such as NORMAL, MODERATE, and HIGH, SPECIAL
Characterization of the level, e.g. is it a HIGH, NORMAL, price, is it a HIGH, NORMAL load shed
			 enumeration
		
		 
			 
			 
			 
			 
		
	
	 
		 
			 A pricing node is directly associated with a connectivity node.  It is a pricing location for which market participants submit their bids, offers, buy/sell CRRs, and settle.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
		
	
	 
		 
			 A logical grouping of resources that are used to model location of types of requirements for ancillary services such as spinning reserve zones, regulation zones, etc.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
		
	
	 
		 
			 Current status information relevant to many types of objects.
Note that this status is always regarding the object's subject matter. For example, the status of a given WorkTask, not the status of the documentation for a WorkTask.
Design rationale: Because many utilities and product vendors prefer not to delete objects, but rather keep them for eternity, but marked as cancelled, invalid, terminated, etc., it is necessary to have, as a minimum, status (on whether the object is pending, active, cancelled, etc.) and the date that it went into that state.
			 Compound
		
		 
			 
				 
					 Date and time for which 'status' applies.
				
			
			 
				 
					 Reason code or explanation for why this object went to the current status.
				
			
			 
				 
					 Pertinent information regarding the current 'status'. This is generally free form text.
				
			
			 
				 
					 The value of this status at the time of 'dateTime'. Refer to instances of associated ActivityRecords for prior states.
Note that for types of documents, the status is regarding the subject matter (e.g., TroubleTicket, SwitchingSchedule, Work, WorkTask, Specification, TypeAsset, AssetModel, etc.) of this particular type of document. It is not the status of the document, which is found in 'docStatus'.
				
			
		
	
	 
		 
			 General purpose address information.
			 Compound
		
		 
			 
				 
					 Additional address information, for example a mailstop.
				
			
			 
				 
					 Name of city.
				
			
			 
				 
					 Name of the country.
				
			
			 
				 
					 The post office box.
				
			
			 
				 
					 Postal code for the address.
				
			
			 
				 
					 A Section is part of a township. For example, it is common for there to be 36 section per township.
				
			
			 
				 
					 Name of the state or province.
				
			
			 
			 
				 
					 The name of the street.
				
			
			 
				 
					 The designator of the specific location on the street.
				
			
			 
				 
					 Prefix to the street name. For examle, North, South, East, West.
				
			
			 
				 
					 Suffix to the street name. For examle, North, South, East, West.
				
			
			 
				 
					 Type of street. Examples include: street, circle, boulevard, avenue, road, drive, etc.
				
			
			 
				 
					 The number of the apartment or suite.
				
			
			 
				 
					 The code for a particular town.
				
			
			 
				 
					 True if this location is within the legal geographical boundaries of the specified city (default).
				
			
		
	
	 
		 
			 A customer ServiceLocation has one or more ServiceDeliveryPoint(s), which in turn relate to Meters. The location may be a point or a polygon, depending on the specific circumstances.
For distribution, the ServiceLocation is typically the location of the utility customer's premise. Because a customer's premise may have one or more meters, the ServiceDeliveryPoint is used to define the actual conducting equipment that the EndDeviceAsset attaches to at the utility customer's ServiceLocation.
For transmission, it is the point(s) of interconnection on the transmission provider's transmission system where capacity and/or energy transmitted by the transmission provider is made available to the receiving party.
		
		 
			 
			 
				 
					 Street address of the location.
				
			
		
	
	 
		 
			 Position described by a single set of coordinates within a coordinate reference system. Note that a sequence of x/y coordinate pairs may be specified to provide the physical location of non-point oriented objects like Cables, Ducts, etc. or for describing an area of an object like a substation or geographical zone.
		
		 
			 
			 
				 
					 The position along the X axis of the coordinate reference system.
				
			
			 
				 
					 The position along the Y axis of the coordinate reference system.
				
			
			 
				 
					 If applicable, the position along the Z axis of the coordinate reference system.
				
			
		
	
	 
		 
			 Area divided off from other areas. It may be part of the electrical network, a land area where special restrictions apply, weather areas, etc. For weather, it is an area where a set of relatively homogenous weather measurements apply.
		
		 
			 
				 
					 A 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.
				
			
			 
		
	
	 
		 
			 Section of circuit located between two sectionalizing devices. It may contain other circuit sections, for example, a lateral tapped off a primary.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
		
	
	 
		 
			 Product of RMS value of the voltage and the RMS value of the in-phase component of the current
			 Datatype
		
		 
			 
			 
			 
		
	
	 
		 
			 Normally 0 - 100 on a defined base
			 Datatype
		
		 
			 
			 
			 
				 
					 Normally 0 - 100 on a defined base
				
			
		
	
	 
		 
			 The unit multipliers defined for the CIM
			 enumeration
		
		 
			 
				 
					 Kilo 10**3
					 enum
				
			
			 
				 
					 Mega 10**6
					 enum
				
			
			 
				 
					 Giga 10**9
					 enum
				
			
		
	
	 
		 
			 The units defiend for usage in the CIM
			 enumeration
		
		 
			 
				 
					 Active power in watt
					 enum
				
			
		
	
	 
		 
			 Date and time as "yyyy-mm-ddThh:mm:ss.sss", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-ddThh:mm:ss.sssZ". A local timezone relative UTC is specified as "yyyy-mm-ddThh:mm:ss.sss-hh:mm".
AbsoluteDateTime can be used both for calender time, e.g. 2007-02-07T10:30, and for relative time, e.g. 10:30.
			 Datatype
		
		 
			 
				 
					 String representation of date and time, refer to description of the class.
				
			
		
	
	 
		 
			 Dates of days used to calculate the Energy Baseline
		
		 
			 
				 
					 Dates of days included in the calculation of the Energy Baseline.

The Baseline Window is the window of time preceding, and optionally following, a Demand Response Event, over which electricity consumption data is collected for the purpose of establishing a Baseline. The applicability of this term is limited to Meter Before/Meter After, and Baseline Type-I and Type-II.
				
			
			 
		
	
	 
		 
			 Dates of days Excluded from the calculation of the Energy Baseline
		
		 
			 
				 
					 Dates of days excluded in the calculation of the Energy Baseline.
				
			
			 
		
	
	 
		 
			 An identified period of time for which demand [reductions] adjustments are requested or required.

"Demand Response Events shall be described using the terminology illustrated in Figure 1 (in the NAESB document).  The terminology used to describe the time periods and transitions in Figure 1 and the durations and applicability are optional unless otherwise specified by the System Operator."
		
		 
			 
				 
					 A 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.
				
			
			 
			 
			 
				 
					 The reason the event is being cancelled or modified.
				
			
			 
			 
			 
				 
					 Absolute or relative Deployment quantity

Expressed as an absolute or relative (%) MW value.
				
			
			 
				 
					 Type of Deployment

examples are: Advanced (Normal), Immediate, Audit.
				
			
			 
				 
					 Timestamp of Energy Baseline
				
			
			 
				 
					 Calculated Energy Baseline

A Baseline is an estimate of the electricity that would have been consumed by a Demand Resource in the absence of a Demand Response Event. The Baseline is compared to the actual metered electricity consumption during the Demand Response Event to determine the Demand Modification Value. Depending on the type of Demand Response product or service, Baseline calculations may be performed in real time or after the fact.
				
			
			 
				 
					 Identifier assigned to the Event 

An Event consists of the time periods, deadlines, and transitions during which Demand Resources perform. The System Operator shall specify the duration and applicability of a Demand Response Event. Some deadlines, time periods, and transitions may not be not applicable to all products or services.
				
			
			 
			 
			 
			 
				 
					 A modification number for the event. 

Used to indicate if the event has been modified and is incremented each time the event is modified.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
			 
			 
			 
				 
					 Status of the Event

Examples include: inititiated, completed, etc.
				
			
			 
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 IRC: Generic enumeration to be used broadly when an attribute type is likely to be an enumeration, but not all the choices have been defined.  The model evolves it should be replaced with more specific data types.
			 enumeration
		
		 
	
	 
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 Program Identifier

The identifier of the program
				
			
			 
				 
					 Name of the Program
				
			
		
	
	 
		 
			 There is a similar CIM class called RegisteredResource, however it is not fitting to wholesale and its needs.  For instance, the name RegisteredResource implies state and that a resource is registered.  This is not always the case in wholesale as a resource can be in several states.  The registered state equivalent in wholesale is enrolled.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
		
	
	 
		 
			 This is similar to a CIM IrregularIntervalSchedule. This is an area of ongoing standardization efforts.

This is similar to a CIM IrregularIntervalSchedule. This is an area of ongoing standardization efforts.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
		
	
	 
		 
			 This is similar to a CIM IrregularTimePoint, with the exception that it defines the beginning of an interval within a Schedule.
		
		 
			 
			 
			 
			 
				 
					 Energy Schedule: Start Time of the Energy Interval within the Energy Schedule

The start time of a specific energy schedule interval

Ancillary Services Schedule: Start Time of the ancillary service Interval within the ancillary service Award and the ancillary service Value of the Time Interval

The start time of a specific ancillary service schedule interval
				
			
			 
				 
					 Energy Schedule: The Energy Value of cleared MW for the Time Interval within the Energy Schedule

The offered energy MW that have cleared the market.

Ancillary Services Schedule: The awarded Value for the Time Interval within the ancillary service Award

The value associated with a specific ancillary service schedule interval
				
			
		
	
	 
		 
			 Demand Response Service Provider: An entity that coordinates demand resources to deliver demand response services.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
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		 http://www.xtensible.net/2010/cim
		 OpenADR
	
	 
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 Interval of date and time.
			 Compound
		
		 
	
	 
		 
			 Assignment of a group of products and services purchased by the Customer through a CustomerAgreement, used as a mechanism for customer billing and payment. It collects together the CustomerAgreements to create billings (invoices) for a Customer and receive payment.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Cycle day on which the related CustomerAccount will normally be billed. It is used to determine when to produce the CustomerBillingInfo for this CustomerAccount.
				
			
			 
			 
		
	
	 
		 
			 Agreement 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. CustomerAccount contains common information from the various types of CustomerAgreements.
		
		 
			 
		
	
	 
		 
			 Grouping of pricing components and prices used in the creation of customer charges and the eligibility criteria under which these terms may be offered to a customer. The reasons for grouping includes state, customer classification, site characteristics, classification (i.e. fee price structure, deposit price structure, electric service price structure, etc.) and accounting requirements.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Unique user-allocated key for a PricingStructure, used by company representatives to identify the correct price structure for allocating to a customer. For rate schedules it is often prefixed by a state code.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
				 
					 
				
			
		
	
	 
		 
			 Category of service provided to the customer.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Kind of service.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
		
	
	 
		 
			 Kind of service.
			 enumeration
		
		 
	
	 
		 
			 Document, approved by the responsible regulatory agency, listing the terms and conditions, including a schedule of prices, under which utility services will be provided. It has a unique number within the state or province. For Rate Schedules it is frequently allocated by the affiliated Public Utilities Commission.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
				 
					 Date tarrif was activated.
				
			
			 
				 
					 
				
			
		
	
	 
		 
			 Unit for accounting; use either 'energyUnit' or 'currencyUnit' to specify the unit for 'value'.
			 Compound
		
		 
			 
				 
					 Unit of service.
				
			
			 
				 
					 Unit of currency.
				
			
			 
			 
				 
					 Value expressed in applicable units.
				
			
		
	
	 
		 
			 A charge element associated with other entities such as tariff structures, auxiliary agreements or other charge elements. The total charge amount applicable to this instance of Charge is the sum of fixedPortion plus percentagePortion.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The 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.
				
			
			 
				 
					 The fixed portion of this charge element.
				
			
			 
				 
					 The kind of charge to be applied.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
				 
					 The variable portion of this charge element, calculated as a percentage of the total amount of a parent charge.
				
			
		
	
	 
		 
			 Kind of charge.
			 enumeration
		
		 
	
	 
		 
			 One of a sequence of intervals defined in terms of consumption quantity of a service such as electricity, water, gas, etc. It is typically used in association with TariffProfile to define the steps or blocks in a step tariff structure, where startValue simultaneously defines the entry value of this step and the closing value of the previous step. Where consumption is &gt;= startValue it falls within this interval and where consumption is &lt; startValue it falls within the previous interval.
		
		 
			 
				 
					 
				
			
			 
				 
					 A sequential reference that defines the identity of this interval and its relative position with respect to other intervals in a sequence of intervals.
				
			
			 
				 
					 The lowest level of consumption that defines the starting point of this interval. The interval extends to the start of the next interval or until it is reset to the start of the first interval by TariffProfile.tariffCycle.
				
			
			 
		
	
	 
		 
			 Organisation that provides services to Customers.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
		
	
	 
		 
			 A schedule of charges; structure associated with Tariff that allows the definition of complex tarif structures such as step and time of use when used in conjunction with TariffInterval.intervalType and Charge. Inherited 'Status.status' is defined in the context of the utility's business rules; for example: active, inactive, etc.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 The frequency at which the tariff charge schedule is repeated Examples are: once off on a specified date and time; hourly; daily; weekly; monthly; 3-monthly; 6-monthly; 12-monthly; etc. At the end of each cycle, the business rules are reset to start from the beginning again.
				
			
			 
			 
				 
					 
				
			
		
	
	 
		 
			 One of a sequence of time intervals defined in terms of real time. It is typically used in association with TariffProfile to define the intervals in a time of use tariff structure, where startDateTime simultaneously determines the starting point of this interval and the ending point of the previous interval.
		
		 
			 
				 
					 
				
			
			 
		
	
	 
		 
			 TimePoints for a schedule where the time between the points varies.
		
		 
			 
				 
					 The time is relative the BasicTimeSchedule.startTime.
				
			
		
	
	 
		 
			 Date and time as "yyyy-mm-dd", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-dd".
			 Datatype
		
		 
			 
				 
					 String representation of date, refer to description of the class.
				
			
		
	
	 
		 
			 Date and time as "yyyy-mm-ddThh:mm:ss.sss", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-ddThh:mm:ss.sssZ". A local timezone relative UTC is specified as "yyyy-mm-ddThh:mm:ss.sss-hh:mm".
AbsoluteDateTime can be used both for calender time, e.g. 2007-02-07T10:30, and for relative time, e.g. 10:30.
			 Datatype
		
		 
			 
				 
					 String representation of date and time, refer to description of the class.
				
			
		
	
	 
		 
			 Monetary currencies. Apologies for this list not being exhaustive.
			 enumeration
		
		 
	
	 
		 
			 Quantity with float value and associated unit information.
			 Datatype
		
		 
			 
			 
			 
		
	
	 
		 
			 Normally 0 - 100 on a defined base
			 Datatype
		
		 
			 
			 
			 
				 
					 Normally 0 - 100 on a defined base
				
			
		
	
	 
		 
			 Real electrical energy
			 Datatype
		
		 
			 
			 
			 
		
	
	 
		 
			 Time, in seconds
			 Datatype
		
		 
	
	 
		 
			 The unit multipliers defined for the CIM
			 enumeration
		
		 
			 
				 
					 Kilo 10**3
					 enum
				
			
			 
				 
					 Mega 10**6
					 enum
				
			
			 
				 
					 Giga 10**9
					 enum
				
			
		
	
	 
		 
			 The units defiend for usage in the CIM
			 enumeration
		
		 
			 
				 
					 Active power in watt
					 enum
				
			
		
	
	 
		 
			 An identified period of time for which demand [reductions] adjustments are requested or required.

"Demand Response Events shall be described using the terminology illustrated in Figure 1 (in the NAESB document).  The terminology used to describe the time periods and transitions in Figure 1 and the durations and applicability are optional unless otherwise specified by the System Operator."
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Time of End of deployment period

Release/Recall is the notification, sent from the System Operator or Service Demand Response Provider to the Demand Resource, that the Deployment Period has ended or announcing the time that it will end.
				
			
			 
				 
					 Identifier assigned to the Event 

An Event consists of the time periods, deadlines, and transitions during which Demand Resources perform. The System Operator shall specify the duration and applicability of a Demand Response Event. Some deadlines, time periods, and transitions may not be not applicable to all products or services.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
				 
					 Time of Start of deployment period for Event

The Deployment Period is the period of time from the Deployment to Release/Recall.
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		 http://www.xtensible.net/2010/cim
		 openadr
	
	 
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 Used as an alternate and simplified representation of the DR signal, whether it be price based or a dispatch.  Takes on a small number of finite levels such as NORMAL, MODERATE, and HIGH, SPECIAL
Characterization of the level, e.g. is it a HIGH, NORMAL, price, is it a HIGH, NORMAL load shed
			 enumeration
		
		 
			 
			 
			 
			 
		
	
	 
		 
			 Instructs an EndDeviceAsset (or EndDeviceGroup) to perform a specified action.
		
		 
			 
				 
					 Level of a demand response program request, where 0=emergency. Note: Attribute is not defined on DemandResponseProgram as it is not its inherent property (it serves to conrol it).
				
			
			 
				 
					 Whether a demand response program request is mandatory. Note: Attribute is not defined on DemandResponseProgram as it is not its inherent property (it serves to conrol it).
				
			
			 
			 
				 
					 Used as an alternate and simplified representation of the DR signal, whether it be price based or a dispatch.  Takes on a small number of finite levels such as NORMAL, MODERATE, and HIGH, SPECIAL
Characterization of the level, e.g. is it a HIGH, NORMAL, price, is it a HIGH, NORMAL load shed
				
			
		
	
	 
		 
			 A product traded by an RTO (e.g., energy, 10 minute spinning reserve).

Ancillary service product examples include:
Regulation Up
Regulation Dn
Spinning Reserve
Non-Spinning Reserve
Operating Reserve
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
		
	
	 
		 
			 A pricing node is directly associated with a connectivity node.  It is a pricing location for which market participants submit their bids, offers, buy/sell CRRs, and settle.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
		
	
	 
		 
			 A logical grouping of resources that are used to model location of types of requirements for ancillary services such as spinning reserve zones, regulation zones, etc.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
		
	
	 
		 
			 General purpose address information.
			 Compound
		
		 
			 
				 
					 Additional address information, for example a mailstop.
				
			
			 
				 
					 Name of city.
				
			
			 
				 
					 Name of the country.
				
			
			 
				 
					 The post office box.
				
			
			 
				 
					 Postal code for the address.
				
			
			 
				 
					 A Section is part of a township. For example, it is common for there to be 36 section per township.
				
			
			 
				 
					 Name of the state or province.
				
			
			 
				 
					 The name of the street.
				
			
			 
				 
					 The designator of the specific location on the street.
				
			
			 
				 
					 Prefix to the street name. For examle, North, South, East, West.
				
			
			 
				 
					 Suffix to the street name. For examle, North, South, East, West.
				
			
			 
				 
					 Type of street. Examples include: street, circle, boulevard, avenue, road, drive, etc.
				
			
			 
				 
					 The number of the apartment or suite.
				
			
			 
				 
					 The code for a particular town.
				
			
		
	
	 
		 
			 A customer ServiceLocation has one or more ServiceDeliveryPoint(s), which in turn relate to Meters. The location may be a point or a polygon, depending on the specific circumstances.
For distribution, the ServiceLocation is typically the location of the utility customer's premise. Because a customer's premise may have one or more meters, the ServiceDeliveryPoint is used to define the actual conducting equipment that the EndDeviceAsset attaches to at the utility customer's ServiceLocation.
For transmission, it is the point(s) of interconnection on the transmission provider's transmission system where capacity and/or energy transmitted by the transmission provider is made available to the receiving party.
		
		 
			 
				 
					 All end device assets that measure the service delivered to this service location.
				
			
			 
				 
					 Street address of the location.
				
			
		
	
	 
		 
			 AssetContainer that performs one or more end device functions. One type of EndDeviceAsset is a MeterAsset which can perform metering, load management, connect/disconnect, accounting functions, etc. Some EndDeviceAssets, such as ones monitoring and controlling air conditioner, refrigerator, pool pumps may be connected to a MeterAsset. All EndDeviceAssets may have communication capability defined by the associated ComFunction(s). An EndDeviceAsset may be owned by a consumer, a service provider, utility or otherwise.
There may be a related end device function that identifies a sensor or control point within a metering applicaiton or communications systems (e.g., water, gas, electricity).
Some devices may use an optical port that conforms to the ANSI C12.18 standard for communications.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
				 
					 Service location whose service delivery is measured by this end device asset.
				
			
		
	
	 
		 
			 Unit for accounting; use either 'energyUnit' or 'currencyUnit' to specify the unit for 'value'.
			 Compound
		
		 
			 
				 
					 Unit of service.
				
			
			 
				 
					 Unit of currency.
				
			
			 
			 
				 
					 Value expressed in applicable units.
				
			
		
	
	 
		 
			 Position described by a single set of coordinates within a coordinate reference system. Note that a sequence of x/y coordinate pairs may be specified to provide the physical location of non-point oriented objects like Cables, Ducts, etc. or for describing an area of an object like a substation or geographical zone.
		
		 
			 
			 
				 
					 The position along the X axis of the coordinate reference system.
				
			
			 
				 
					 The position along the Y axis of the coordinate reference system.
				
			
			 
				 
					 If applicable, the position along the Z axis of the coordinate reference system.
				
			
		
	
	 
		 
			 Area divided off from other areas. It may be part of the electrical network, a land area where special restrictions apply, weather areas, etc. For weather, it is an area where a set of relatively homogenous weather measurements apply.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Category by utility's corporate standards and practices, relative to the location itself (e.g., geographical, functional accounting, etc.), not a given Property that happens to exist at that location.
				
			
			 
				 
					 Kind of this zone.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
		
	
	 
		 
			 Kind of zone.
			 enumeration
		
		 
			 
				 
					 enum
				
			
		
	
	 
		 
			 Section of circuit located between two sectionalizing devices. It may contain other circuit sections, for example, a lateral tapped off a primary.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
		
	
	 
		 
			 Product of RMS value of the voltage and the RMS value of the in-phase component of the current
			 Datatype
		
		 
			 
			 
			 
		
	
	 
		 
			 Monetary currencies. Apologies for this list not being exhaustive.
			 enumeration
		
		 
			 
				 
					 US dollar
					 enum
				
			
			 
				 
					 Canadian dollar
					 enum
				
			
		
	
	 
		 
			 Real electrical energy
			 Datatype
		
		 
			 
			 
			 
		
	
	 
		 
			 The unit multipliers defined for the CIM
			 enumeration
		
		 
			 
				 
					 Kilo 10**3
					 enum
				
			
			 
				 
					 Mega 10**6
					 enum
				
			
			 
				 
					 Giga 10**9
					 enum
				
			
		
	
	 
		 
			 The units defiend for usage in the CIM
			 enumeration
		
		 
			 
				 
					 Active power in watt
					 enum
				
			
		
	
	 
		 
			 Date and time as "yyyy-mm-ddThh:mm:ss.sss", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-ddThh:mm:ss.sssZ". A local timezone relative UTC is specified as "yyyy-mm-ddThh:mm:ss.sss-hh:mm".
AbsoluteDateTime can be used both for calender time, e.g. 2007-02-07T10:30, and for relative time, e.g. 10:30.
			 Datatype
		
		 
			 
				 
					 String representation of date and time, refer to description of the class.
				
			
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 Dates of days used to calculate the Energy Baseline
		
		 
			 
				 
					 Dates of days included in the calculation of the Energy Baseline.

The Baseline Window is the window of time preceding, and optionally following, a Demand Response Event, over which electricity consumption data is collected for the purpose of establishing a Baseline. The applicability of this term is limited to Meter Before/Meter After, and Baseline Type-I and Type-II.
				
			
			 
		
	
	 
		 
			 Dates of days Excluded from the calculation of the Energy Baseline
		
		 
			 
				 
					 Dates of days excluded in the calculation of the Energy Baseline.
				
			
			 
		
	
	 
		 
			 An identified period of time for which demand [reductions] adjustments are requested or required.

"Demand Response Events shall be described using the terminology illustrated in Figure 1 (in the NAESB document).  The terminology used to describe the time periods and transitions in Figure 1 and the durations and applicability are optional unless otherwise specified by the System Operator."
		
		 
			 
				 
					 A 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.
				
			
			 
			 
			 
				 
					 Timestamp of Energy Baseline
				
			
			 
				 
					 Calculated Energy Baseline

A Baseline is an estimate of the electricity that would have been consumed by a Demand Resource in the absence of a Demand Response Event. The Baseline is compared to the actual metered electricity consumption during the Demand Response Event to determine the Demand Modification Value. Depending on the type of Demand Response product or service, Baseline calculations may be performed in real time or after the fact.
				
			
			 
				 
					 Identifier assigned to the Event 

An Event consists of the time periods, deadlines, and transitions during which Demand Resources perform. The System Operator shall specify the duration and applicability of a Demand Response Event. Some deadlines, time periods, and transitions may not be not applicable to all products or services.
				
			
			 
			 
			 
				 
					 A modification number for the event. 

Used to indicate if the event has been modified and is incremented each time the event is modified.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
			 
				 
					 Status of the Event

Examples include: inititiated, completed, etc.
				
			
		
	
	 
		 
			 IRC: Generic enumeration to be used broadly when an attribute type is likely to be an enumeration, but not all the choices have been defined.  The model evolves it should be replaced with more specific data types.
			 enumeration
		
		 
	
	 
		 
			 Offer to sell.

This term may not be needed, as it is inclusive in the CIM definition of "Bid."
		
		 
			 
			 
		
	
	 
		 
			 
			 
				 
					 Price of Segment of the Offer

NOTE: When required as part of an enrollment request, this value becomes the default.
				
			
			 
		
	
	 
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 Program Identifier

The identifier of the program
				
			
			 
				 
					 Name of the Program
				
			
		
	
	 
		 
			 There is a similar CIM class called RegisteredResource, however it is not fitting to wholesale and its needs.  For instance, the name RegisteredResource implies state and that a resource is registered.  This is not always the case in wholesale as a resource can be in several states.  The registered state equivalent in wholesale is enrolled.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 This is similar to a CIM IrregularIntervalSchedule. This is an area of ongoing standardization efforts.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 Energy Schedule: End Time of the Energy Schedule

A Schedule is an energy profile for a Resource for a future time period, by scheduling time interval.

Ancillary Services Schedule: End Time of the ancillary service Award

A Schedule is an ancillary service profile for a Resource for a future time period, by scheduling time interval.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
		
	
	 
		 
			 This is similar to a CIM IrregularTimePoint, with the exception that it defines the beginning of an interval within a Schedule.
		
		 
			 
			 
				 
					 Energy Schedule: The market clearing price for the cleared energy MW

Ancillary Services: The market clearing price for the cleared ancillary service product MW.
				
			
			 
			 
				 
					 Energy Schedule: Start Time of the Energy Interval within the Energy Schedule

The start time of a specific energy schedule interval

Ancillary Services Schedule: Start Time of the ancillary service Interval within the ancillary service Award and the ancillary service Value of the Time Interval

The start time of a specific ancillary service schedule interval
				
			
		
	
	 
		 
			 Demand Response Service Provider: An entity that coordinates demand resources to deliver demand response services.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
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			 enumeration
		
		 
			 
				 
					 Available-Capacity (Program Specific-includes Hourly-Capacity-Availability, Monthly-Capacity-Availability
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 Typically daily, hourly, weekly, date
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 Minimum load
&bull; Maximum load.
&bull; Maximum-Duration
&bull; Minimum-Duration
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 Pending Enrollment, Approved Enrollment, Under Review, Denied, Seperated
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 Normal, Emergency, Regulation
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 A pricing node is directly associated with a connectivity node.  It is a pricing location for which market participants submit their bids, offers, buy/sell CRRs, and settle.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Start date-time of the period in which the price node definition is valid.
				
			
			 
				 
					 End date-time of the period in which the price node definition is valid
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
				 
					 Price node type: Hub (H), Zone (Z), Control Area (C), ?, Bus (B)
				
			
			 
				 
					 Price node usage: 
'Control Area'
'Regulation Region'
'Price Zone'
'Spin Region'
'Non-Spin Region'
'Price Hub'
				
			
		
	
	 
		 
			 Interval of date and time.
			 Compound
		
		 
			 
				 
					 Date and time that this interval ended.
				
			
			 
				 
					 Date and time that this interval started.
				
			
		
	
	 
		 
			 Current status information relevant to many types of objects.
Note that this status is always regarding the object's subject matter. For example, the status of a given WorkTask, not the status of the documentation for a WorkTask.
Design rationale: Because many utilities and product vendors prefer not to delete objects, but rather keep them for eternity, but marked as cancelled, invalid, terminated, etc., it is necessary to have, as a minimum, status (on whether the object is pending, active, cancelled, etc.) and the date that it went into that state.
			 Compound
		
		 
			 
				 
					 Date and time for which 'status' applies.
				
			
			 
				 
					 Reason code or explanation for why this object went to the current status.
				
			
			 
				 
					 Pertinent information regarding the current 'status'. This is generally free form text.
				
			
			 
				 
					 The value of this status at the time of 'dateTime'. Refer to instances of associated ActivityRecords for prior states.
Note that for types of documents, the status is regarding the subject matter (e.g., TroubleTicket, SwitchingSchedule, Work, WorkTask, Specification, TypeAsset, AssetModel, etc.) of this particular type of document. It is not the status of the document, which is found in 'docStatus'.
				
			
		
	
	 
		 
			 General purpose address information.
			 Compound
		
		 
			 
				 
					 Additional address information, for example a mailstop.
				
			
			 
				 
					 Name of city.
				
			
			 
				 
					 Name of the country.
				
			
			 
				 
					 The post office box.
				
			
			 
				 
					 Postal code for the address.
				
			
			 
				 
					 A Section is part of a township. For example, it is common for there to be 36 section per township.
				
			
			 
				 
					 Name of the state or province.
				
			
			 
			 
				 
					 The name of the street.
				
			
			 
				 
					 The designator of the specific location on the street.
				
			
			 
				 
					 Prefix to the street name. For examle, North, South, East, West.
				
			
			 
				 
					 Suffix to the street name. For examle, North, South, East, West.
				
			
			 
				 
					 Type of street. Examples include: street, circle, boulevard, avenue, road, drive, etc.
				
			
			 
				 
					 The number of the apartment or suite.
				
			
			 
				 
					 The code for a particular town.
				
			
			 
				 
					 True if this location is within the legal geographical boundaries of the specified city (default).
				
			
		
	
	 
		 
			 A customer ServiceLocation has one or more ServiceDeliveryPoint(s), which in turn relate to Meters. The location may be a point or a polygon, depending on the specific circumstances.
For distribution, the ServiceLocation is typically the location of the utility customer's premise. Because a customer's premise may have one or more meters, the ServiceDeliveryPoint is used to define the actual conducting equipment that the EndDeviceAsset attaches to at the utility customer's ServiceLocation.
For transmission, it is the point(s) of interconnection on the transmission provider's transmission system where capacity and/or energy transmitted by the transmission provider is made available to the receiving party.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Category by utility's corporate standards and practices, relative to the location itself (e.g., geographical, functional accounting, etc.), not a given Property that happens to exist at that location.
				
			
			 
				 
					 Utility-specific code for the location.
				
			
			 
				 
					 All end device assets that measure the service delivered to this service location.
				
			
			 
				 
					 Reference to geographical information source, often external to the utility. The possessor of the source is identifed through associated Organisation.
				
			
			 
				 
					 True if the first and last point in the sequence of coordinate pairs are to be connected, thus forming a polygon rather than merely a sequence of line segments.
				
			
			 
				 
					 Street address of the location.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 Secondary address of the location. For example, PO Box address may have different ZIP code than that in the 'mainAddress' and then you can use this attribute.
				
			
		
	
	 
		 
			 Demand response program.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 Type of demand response program; examples are CPP (critical-peak pricing), RTP (real-time pricing), DLC (direct load control), DBP (demand bidding program), BIP (base interruptible program). Note that possible types change a lot and it would be impossible to enumerate them all.
				
			
			 
				 
					 Interval within which the program is valid.
				
			
		
	
	 
		 
			 AssetContainer that performs one or more end device functions. One type of EndDeviceAsset is a MeterAsset which can perform metering, load management, connect/disconnect, accounting functions, etc. Some EndDeviceAssets, such as ones monitoring and controlling air conditioner, refrigerator, pool pumps may be connected to a MeterAsset. All EndDeviceAssets may have communication capability defined by the associated ComFunction(s). An EndDeviceAsset may be owned by a consumer, a service provider, utility or otherwise.
There may be a related end device function that identifies a sensor or control point within a metering applicaiton or communications systems (e.g., water, gas, electricity).
Some devices may use an optical port that conforms to the ANSI C12.18 standard for communications.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
				 
					 Service location whose service delivery is measured by this end device asset.
				
			
		
	
	 
		 
			 Product of RMS value of the voltage and the RMS value of the in-phase component of the current
			 Datatype
		
		 
			 
			 
			 
		
	
	 
		 
			 Monetary currencies. Apologies for this list not being exhaustive.
			 enumeration
		
		 
	
	 
		 
			 Date and time as "yyyy-mm-ddThh:mm:ss.sss", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-ddThh:mm:ss.sssZ". A local timezone relative UTC is specified as "yyyy-mm-ddThh:mm:ss.sss-hh:mm".
AbsoluteDateTime can be used both for calender time, e.g. 2007-02-07T10:30, and for relative time, e.g. 10:30.
			 Datatype
		
		 
			 
				 
					 String representation of date and time, refer to description of the class.
				
			
		
	
	 
		 
			 Time in minutes
			 Datatype
		
		 
			 
			 
			 
		
	
	 
		 
			 Amount of money
			 Datatype
		
		 
			 
			 
			 
		
	
	 
		 
			 Normally 0 - 100 on a defined base
			 Datatype
		
		 
			 
			 
			 
				 
					 Normally 0 - 100 on a defined base
				
			
		
	
	 
		 
			 The unit multipliers defined for the CIM
			 enumeration
		
		 
			 
				 
					 Kilo 10**3
					 enum
				
			
			 
				 
					 Mega 10**6
					 enum
				
			
			 
				 
					 Giga 10**9
					 enum
				
			
		
	
	 
		 
			 The units defiend for usage in the CIM
			 enumeration
		
		 
			 
				 
					 Active power in watt
					 enum
				
			
		
	
	 
		 
			 
				 
					 Typically daily, hourly, weeky
				
			
			 
				 
					 Types of runtime offer parameters. Options may include: Select Minimum Runtime, Maximum Runtime, Minimum Downtime, Minimum Starts, Maximum Energy, Maximum Starts
				
			
			 
				 
					 Multiple Limit Types are applicable. High and Low operating limits can also be used for Realtime AGC control.
				
			
			 
			 
		
	
	 
		 
			 Capacity-specific parameters associated with a facility.
		
		 
			 
				 
					 Comments associated with the Capacity market
				
			
			 
				 
					 Type of Capacity

Capacity Service is a type of Demand Response service in which Demand Resources are obligated over a defined period of time to be available to deliver upon deployment by the System Operator or Service Provider. Examples: Hourly, Monthly, etc.
				
			
			 
				 
					 Description of the Type of Capacity
				
			
			 
			 
				 
					 Nominated load

Expressed as a decimal value.
				
			
		
	
	 
		 
			 The enrollment of a Facility or Resource for participation in the DR Market.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
			 
			 
				 
					 Effective Start Date for the Enrollment

Market Enrollment is the collection of enrollment or tariff data for a Demand Resource to provide a specific market product or service.
				
			
			 
				 
					 Date of Termination of Enrollment
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 Status of the Enrollment for the Service Location or Resource

Examples: Pending Enrollment, Approved Enrollment, Under Review, Denied, Separated, etc.
				
			
			 
			 
		
	
	 
		 
			 IRC: Generic enumeration to be used broadly when an attribute type is likely to be an enumeration, but not all the choices have been defined.  The model evolves it should be replaced with more specific data types.
			 enumeration
		
		 
	
	 
		 
			 Request to buy.

The CIM Market Operations package uses bids to represent both bids and offers.
		
		 
			 
			 
			 
		
	
	 
		 
			 
				 
					 Direction of the selected Ramp Rate Type and Ramp Rate Segment

Examples are: Upward, Downward, Both.
				
			
			 
			 
			 
				 
					 Type of Ramp Rate 

Examples are: Normal, Emergency, Regulation.
				
			
		
	
	 
		 
			 
			 
				 
					 Energy of Segment of the Ramp Rate

The end value of the Ramp Rate step, monotonically increasing or decreasing (as indicated by the Ramp Rate Direction), expressed in MW  (NOTE: When required as part of an enrollment request, this value becomes the default)
				
			
			 
				 
					 Ramp Rate associated with the selected Ramp Rate Type for the selected Ramp Rate Segment and Ramp Rate Direction

The NERC definition of Ramp Rate is the rate, expressed in megawatts per minute, by which a generator changes its output. For a Demand Resource, the Ramp Rate is the rate, expressed in megawatts per minute, by which a Demand Resource changes its Load.
				
			
		
	
	 
		 
			 There is a similar CIM class called RegisteredResource, however it is not fitting to wholesale and its needs.  For instance, the name RegisteredResource implies state and that a resource is registered.  This is not always the case in wholesale as a resource can be in several states.  The registered state equivalent in wholesale is enrolled.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
				 
					 Grouping of Resources that can respond to the same DR Signal.
				
			
			 
				 
					 Identifier assigned to the Resource

A Resource is an inidividual asset or group of assets that represent a dispatchable entity.
				
			
			 
				 
					 Type of Resource

Examples are: load reduction (curtailable or interruptible load), distributed generation, combination, renewable, storage, etc.
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			 Typically daily, hourly, weekly, date
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 Minimum load
&bull; Maximum load.
&bull; Maximum-Duration
&bull; Minimum-Duration
			 enumeration
		
		 
			 
				 
					 enum
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			 Current status information relevant to many types of objects.
Note that this status is always regarding the object's subject matter. For example, the status of a given WorkTask, not the status of the documentation for a WorkTask.
Design rationale: Because many utilities and product vendors prefer not to delete objects, but rather keep them for eternity, but marked as cancelled, invalid, terminated, etc., it is necessary to have, as a minimum, status (on whether the object is pending, active, cancelled, etc.) and the date that it went into that state.
			 Compound
		
		 
			 
				 
					 Date and time for which 'status' applies.
				
			
			 
				 
					 Reason code or explanation for why this object went to the current status.
				
			
			 
				 
					 Pertinent information regarding the current 'status'. This is generally free form text.
				
			
			 
				 
					 The value of this status at the time of 'dateTime'. Refer to instances of associated ActivityRecords for prior states.
Note that for types of documents, the status is regarding the subject matter (e.g., TroubleTicket, SwitchingSchedule, Work, WorkTask, Specification, TypeAsset, AssetModel, etc.) of this particular type of document. It is not the status of the document, which is found in 'docStatus'.
				
			
		
	
	 
		 
			 Demand response program.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 All end device controls with this demand response program.
				
			
			 
				 
					 Program Identifier

The identifier of the program
				
			
		
	
	 
		 
			 Instructs a meter to perform a specified action.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Demand response program for this end device control.
				
			
			 
		
	
	 
		 
			 AssetContainer that performs one or more end device functions. One type of EndDeviceAsset is a MeterAsset which can perform metering, load management, connect/disconnect, accounting functions, etc. Some EndDeviceAssets, such as ones monitoring and controlling air conditioner, refrigerator, pool pumps may be connected to a MeterAsset. All EndDeviceAssets may have communication capability defined by the associated ComFunction(s). An EndDeviceAsset may be owned by a consumer, a service provider, utility or otherwise.
There may be a related end device function that identifies a sensor or control point within a metering applicaiton or communications systems (e.g., water, gas, electricity).
Some devices may use an optical port that conforms to the ANSI C12.18 standard for communications.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
			 
				 
					 The date and time this asset was last tested using the 'testType' and yiedling the currnet status in 'testStatus'.
				
			
			 
				 
					 True if asset has passed acceptance test and may be placed in or is in service. The type of tests or group of tests is identified in'testType'. It is returned to a false state if asset is removed from service and is required to be tested again before being placed back in service, possibly in a new location. The date of each acceptance test (device may go through multiple test during its life cycle) is determined in AssetStatus.
				
			
			 
				 
					 The type of test or group of tests that was conducted on 'testDate'.
				
			
		
	
	 
		 
			 Date and time as "yyyy-mm-dd", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-dd".
			 Datatype
		
		 
			 
				 
					 String representation of date, refer to description of the class.
				
			
		
	
	 
		 
			 Date and time as "yyyy-mm-ddThh:mm:ss.sss", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-ddThh:mm:ss.sssZ". A local timezone relative UTC is specified as "yyyy-mm-ddThh:mm:ss.sss-hh:mm".
AbsoluteDateTime can be used both for calender time, e.g. 2007-02-07T10:30, and for relative time, e.g. 10:30.
			 Datatype
		
		 
	
	 
		 
			 Time in minutes
			 Datatype
		
		 
	
	 
		 
			 Normally 0 - 100 on a defined base
			 Datatype
		
		 
	
	 
		 
			 The unit multipliers defined for the CIM
			 enumeration
		
		 
	
	 
		 
			 The units defiend for usage in the CIM
			 enumeration
		
		 
	
	 
		 
			 enumeration
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					 Typically daily, hourly, weeky
				
			
			 
				 
					 Types of runtime offer parameters. Options may include: Select Minimum Runtime, Maximum Runtime, Minimum Downtime, Minimum Starts, Maximum Energy, Maximum Starts
				
			
			 
				 
					 Multiple Limit Types are applicable. High and Low operating limits can also be used for Realtime AGC control.
				
			
			 
		
	
	 
		 
			 IRC: Generic enumeration to be used broadly when an attribute type is likely to be an enumeration, but not all the choices have been defined.  The model evolves it should be replaced with more specific data types.
			 enumeration
		
		 
	
	 
		 
			 Offer to sell.

This term may not be needed, as it is inclusive in the CIM definition of "Bid."
		
		 
			 
				 
					 Commitment status of offer

Product-specific commitment status types included with offer. Examples include: economic, emergency, must-run, not participating, and outage.
				
			
			 
			 
				 
					 Dispatch Status of Offer

Product-specific commitment status types included with offer. Examples include: economic, emergency, not participating, not qualified, and self-schedule.
				
			
			 
			 
				 
					 Date of Expiration of the Offer

This applies to DAM only.
				
			
		
	
	 
		 
			 There is a similar CIM class called RegisteredResource, however it is not fitting to wholesale and its needs.  For instance, the name RegisteredResource implies state and that a resource is registered.  This is not always the case in wholesale as a resource can be in several states.  The registered state equivalent in wholesale is enrolled.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
				 
					 Identifier assigned to the Resource

A Resource is an inidividual asset or group of assets that represent a dispatchable entity.
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			 Typically daily, hourly, weekly, date
			 enumeration
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			 Minimum load
&bull; Maximum load.
&bull; Maximum-Duration
&bull; Minimum-Duration
			 enumeration
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			 AssetContainer that performs one or more end device functions. One type of EndDeviceAsset is a MeterAsset which can perform metering, load management, connect/disconnect, accounting functions, etc. Some EndDeviceAssets, such as ones monitoring and controlling air conditioner, refrigerator, pool pumps may be connected to a MeterAsset. All EndDeviceAssets may have communication capability defined by the associated ComFunction(s). An EndDeviceAsset may be owned by a consumer, a service provider, utility or otherwise.
There may be a related end device function that identifies a sensor or control point within a metering applicaiton or communications systems (e.g., water, gas, electricity).
Some devices may use an optical port that conforms to the ANSI C12.18 standard for communications.
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
		
	
	 
		 
			 Date and time as "yyyy-mm-dd", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-dd".
			 Datatype
		
		 
			 
				 
					 String representation of date, refer to description of the class.
				
			
		
	
	 
		 
			 Date and time as "yyyy-mm-ddThh:mm:ss.sss", which conforms with ISO 8601. UTC time zone is specified as "yyyy-mm-ddThh:mm:ss.sssZ". A local timezone relative UTC is specified as "yyyy-mm-ddThh:mm:ss.sss-hh:mm".
AbsoluteDateTime can be used both for calender time, e.g. 2007-02-07T10:30, and for relative time, e.g. 10:30.
			 Datatype
		
		 
	
	 
		 
			 The unit multipliers defined for the CIM
			 enumeration
		
		 
	
	 
		 
			 The units defiend for usage in the CIM
			 enumeration
		
		 
	
	 
		 
			 enumeration
		
		 
			 
				 
					 enum
				
			
			 
				 
					 enum
				
			
		
	
	 
		 
			 
				 
					 Typically daily, hourly, weeky
				
			
			 
				 
					 Types of runtime offer parameters. Options may include: Select Minimum Runtime, Maximum Runtime, Minimum Downtime, Minimum Starts, Maximum Energy, Maximum Starts
				
			
			 
				 
					 Multiple Limit Types are applicable. High and Low operating limits can also be used for Realtime AGC control.
				
			
			 
		
	
	 
		 
			 An identified period of time for which demand [reductions] adjustments are requested or required.

"Demand Response Events shall be described using the terminology illustrated in Figure 1 (in the NAESB document).  The terminology used to describe the time periods and transitions in Figure 1 and the durations and applicability are optional unless otherwise specified by the System Operator."
		
		 
			 
				 
					 A 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.
				
			
			 
				 
					 Identifier assigned to the Event 

An Event consists of the time periods, deadlines, and transitions during which Demand Resources perform. The System Operator shall specify the duration and applicability of a Demand Response Event. Some deadlines, time periods, and transitions may not be not applicable to all products or services.
				
			
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
		
	
	 
		 
			 IRC: Generic enumeration to be used broadly when an attribute type is likely to be an enumeration, but not all the choices have been defined.  The model evolves it should be replaced with more specific data types.
			 enumeration
		
		 
	
	 
		 
			 Offer to sell.

This term may not be needed, as it is inclusive in the CIM definition of "Bid."
		
		 
			 
				 
					 Commitment status of offer

Product-specific commitment status types included with offer. Examples include: economic, emergency, must-run, not participating, and outage.
				
			
			 
				 
					 Dispatch Status of Offer

Product-specific commitment status types included with offer. Examples include: economic, emergency, not participating, not qualified, and self-schedule.
				
			
			 
		
	
	 
		 
			 Request to buy.

The CIM Market Operations package uses bids to represent both bids and offers.
		
		 
			 
			 
		
	
	 
		 
			 
				 
					 A 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.
				
			
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
				 
					 Program Identifier

The identifier of the program
				
			
			 
				 
					 Name of the Program
				
			
		
	
	 
		 
			 There is a similar CIM class called RegisteredResource, however it is not fitting to wholesale and its needs.  For instance, the name RegisteredResource implies state and that a resource is registered.  This is not always the case in wholesale as a resource can be in several states.  The registered state equivalent in wholesale is enrolled.
		
		 
			 
				 
					 A 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.
				
			
			 
			 
			 
				 
					 The name is a free text human readable name of the object. It may be non unique and may not correlate to a naming hierarchy.
				
			
			 
			 
			 
				 
					 Type of Resource

Examples are: load reduction (curtailable or interruptible load), distributed generation, combination, renewable, storage, etc.
				
			
			 
		
	
	 
		 
			 This is similar to a CIM IrregularIntervalSchedule. This is an area of ongoing standardization efforts.
		
		 
			 
				 
					 Energy Schedule: End Time of the Energy Schedule

A Schedule is an energy profile for a Resource for a future time period, by scheduling time interval.

Ancillary Services Schedule: End Time of the ancillary service Award

A Schedule is an ancillary service profile for a Resource for a future time period, by scheduling time interval.
				
			
			 
			 
			 
				 
					 Energy Schedule: Start Time of the Energy Schedule

A Schedule is an energy profile for a Resource for a future time period, by scheduling time interval.

Ancillary Services Schedule: Start Time of the Ancillary Services Schedule

A Schedule is an Ancillary Service profile for a Resource for a future time period, by scheduling time interval.
				
			
			 
				 
					 Status of the Offer
				
			
		
	






