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RE:
PAP10 Tiger Team June Session Results

Discussion

In order to accelerate the progress of PAP10, a cross-functional Tiger Team met June 2 to 4, 2010 at the NIST facility in Gaithersburg, MD.  

Why did we meet? - This Tiger Team effort is part of the overall Smart Grid Interoperability Panel (SGIP) Program Management Office (PMO) PAP to SDO process (see graphic below). Additionally, pursuant to the ConnectivityWeek PAP10 meetings in Santa Clara May 24 to 27, 2010, a concentrated effort to unify contributions to PAP10 was endorsed by the community.
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Our goal was to produce a Straw Model contribution to the SDO Process as depicted in the red blocks in the graphic above. This directly supports PAP10 Task 9 to produce a draft Energy Usage Information Model specification.

Who was on the team? -  The Tiger Team consisted of modeling expert representatives from organizations that independently provided use cases and system requirement specifications for the PAP10 effort. This included members from the ZigBee SEP 2.0 effort, OpenADE group, EIS Alliance, as well as NIST.

What did we do? - Our approach was to produce the basic components or “Lego blocks” from which to build a flexible and extensible Energy Usage Information Model for PAP10.  We used the submissions from all three groups to build the model.  We created a baseline from the OpenADE current draft and SEP 2.0 MeteringData function set, both derived from the IEC 61970/61968 Common Information Model (CIM). We then added the relevant EIS Alliance components (or additional Legos) to complete the Straw Model.  Additionally we added/modified a few select existing classes to further harmonize the model from the contributions.  (See graphic below)
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class EnergyUsageInformation-2

�

OpenADE

�

EIS Alliance

�

SEP 2.0

 Reading

+ cost:  float [0..1]

+ ID:  string [0..1]

+ timeStamp:  dateTime [0..1]

+ value:  float [0..1]

 DateTimeInterval

+ end:  dateTime [0..1]

+ start:  dateTime [0..1]

 MeterAsset

+ ID:  string [0..1]

+ name:  string [0..1]

  �

«XSDattribute»

+ href:  anyURI [0..1]

 TariffProfile

+ ID:  string [0..1]

+ name:  string [0..1]

  �

«XSDattribute»

+ href:  anyURI [0..1]

 IntervalReading

+ cost:  float [0..1]

+ endTimeStamp:  dateTime [0..1]

+ ID:  string [0..1]

+ timeStamp:  dateTime [0..1]

+ value:  float [0..1]

 MeterReading

+ ID:  string [0..1]

+ valuesInterval:  DateTimeInterval [0..1]

  �

«XSDattribute»

+ href:  anyURI [0..1]

 Status

+ dateTime:  dateTime [0..1]

+ reason:  string [0..1]

+ value:  string [0..1]

  �

«XSDattribute»

+ href:  anyURI [0..1]

 EnergyUsageInformation

 CustomerAgreement

+ ID:  string [0..1]

+ qualityOfService:  string [0..1]

 CustomerAccount

+ ID:  string [0..1]

+ name:  string [0..1]

 ServiceDeliveryPoint

+ billingCycle:  string [0..1]

+ budgetBill:  string [0..1]

+ description:  string [0..1]

+ estimatedLoad:  CurrentFlow [0..1]

+ ID:  string [0..1]

+ name:  string [0..1]

+ phaseConfig:  PhaseConfigurationKind [0..1]

+ servicePriority:  string [0..1]

 ServiceSupplier

+ ID:  string [0..1]

+ issuerIdentificationNumber:  string [0..1]

+ kind:  SupplierKind [0..1]

+ name:  string [0..1]

 CustomerAuthorisation

+ ID:  string [0..1]

+ validityInterval:  DateTimeInterval [0..1]

 �

«enumeratio...

Currency

  AUD

  CAD

  CHF

  CNY

  DKK

  EUR

  GBP

  INR

  JPY

  NOK

  other

  RUR

  SEK

  USD

 EndDeviceEvent

+ category:  string [0..1]

+ createdDateTime:  dateTime [0..1]

+ ID:  string [0..1]

+ reason:  string [0..1]

+ severity:  string [0..1]

+ userID:  string [0..1]

 ReadingQuality

+ quality:  string [0..1]

 PowerQualitySummary

+ frequencyVariations:  int [0..1]

+ interruptions:  int [0..1]

+ sags:  int [0..1]

+ summaryInterval:  DateTimeInterval [0..1]

+ swells:  int [0..1]

+ transients:  int [0..1]

+ voltageImbalances:  int [0..1]

 ReadingType

+ aliasName:  string [0..1]

+ channelNumber:  integer [0..1]

+ defaultQuality:  string [0..1]

+ defaultValueDataType:  string [0..1]

+ description:  string [0..1]

+ dynamicConfiguration:  string [0..1]

+ ID:  string [0..1]

+ intervalLength:  Seconds [0..1]

+ kindReading:  ReadingKind [0..1]

+ multiplier:  UnitMultiplier [0..1]

+ name:  string [0..1]

+ reverseChronology:  boolean [0..1]

+ unitSymbol:  UnitSymbol [0..1]

 �

«enumeratio...

UnitSymbol

  A

  deg

  F

  g

  h

  H

  Hz

  Hz-1

  J

  J/s

  kg/J

  m

  m2

  m3

  min

  N

  none

  C

  ohm

  Pa

  rad

  S

  s

  s-1

  V

  V/VAr

  VA

  VAh

  VAr

  VArh

  W

  W/Hz

  W/s

  Wh

 �

«enumeratio...

UnitMultiplier

  c

  d

  G

  k

  M

  m

  micro

  n

  none

  p

  T

 �

«enumeration»

ReadingKind

  current

  currentAngle

  date

  demand

  energy

  other

  phaseAngle

  power

  powerFactor

  pressure

  time

  voltage

  voltageAngle

  volume

  carbonDioxide

  NOx

  carbon

  SOx

  methane

  HCH

  perfluorocarbons

  sulfurHexafluoride

 Seconds

+ multiplier:  UnitMultiplier [0..1]

+ unit:  UnitSymbol [0..1]

+ value:  float [0..1]

 ServiceCategory

+ kind:  ServiceKind [0..1]

 �

«enumeration»

ServiceKind

  electricity

  gas

  water

  time

  heat

  refuse

  sewerage

  rates

  tvLicence

  internet

  other

 CurrentFlow

+ multiplier:  UnitMultiplier [0..1]

+ unit:  UnitSymbol [0..1]

+ value:  float [0..1]

 �

«enumeration»

PhaseConfigurationKind

  onePhaseThreeWire

  onePhaseTwoWire

  other

  threePhaseFourWire

  threePhaseThreeWire

  threePhaseTwoWire

  twoPhaseThreeWire

  twoPhaseTwoWire

 UsageSummary

+ billingPeriod:  DateTimeInterval [0..1]

+ billLastPeriod:  float [0..1]

+ billToDate:  float [0..1]

+ costAdditionalLastPeriod:  float [0..1]

+ currency:  Currency [0..1]

+ currentDayLastYearNetConsumption:  SummaryMeasurement [0..1]

+ currentDayNetConsumption:  SummaryMeasurement [0..1]

+ currentDayOverallConsumption:  SummaryMeasurement [0..1]

+ peakDemand:  SummaryMeasurement [0..1]

+ previousDayLastYearOverallConsumption:  SummaryMeasurement [0..1]

+ previousDayNetConsumption:  SummaryMeasurement [0..1]

+ previousDayOverallConsumption:  SummaryMeasurement [0..1]

+ qualityOfReading:  QualityOfReading [0..1]

+ ratchetDemand:  SummaryMeasurement [0..1]

+ ratchetDemandPeriod:  DateTimeInterval [0..1]

+ source:  SourceKind [0..1]

 �

«enumeration»

QualityOfReading

  estimated

  forecast

  mixed

  raw

  validated

  normalizedForWeather

  other

 SummaryMeasurement

+ multiplier:  UnitMultiplier [0..1]

+ timeStamp:  dateTime [0..1]

+ unit:  UnitSymbol [0..1]

+ value:  float

 �

«enumeration»

SupplierKind

  utility

  retailer

  other

 �

«enumeratio...

SourceKind

  consumer

  provider

  other
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What was our focus? - The focus of this team was to produce an “initial seed” for the Basic Energy Usage Information Model for PAP10.  The data in the model is primarily energy information provided by the Energy Service Providers to the consumer to increase the awareness of energy being consumed, as well as providing energy management opportunities for end customers.
What are the next steps? – NAESB has subject matter experts who understand Energy Service Provider energy usage information, and, NAESB has volunteered to initiate a standardization activity for an Energy Usage Information Model over the coming six months. This Straw Model will be offered as a contribution to help initiate the development of this NAESB standard, following their standards development process.  

The Straw Model is being submitted to the ZigBee SEP 2.0 application specification public review process so that this same model in their specification can align with the emerging NAESB standard, expectedly on the same time scale.

In addition, the Straw Model helps to shape and define the ASHRAE-led process by providing an initial definition for a body of work that their standard will harmonize, and interface with, as their subject matter experts address facility-specific energy usage information. The resulting NAESB standard is expected to be referenced by the ANSI standard developed by the ASHRAE team. 

The Straw Model thus serves as a tool to jump start the standards development efforts and, as a way to facilitate cooperation and coordination of the activities.  Portions of the source documents used by the Tiger Team that were not included in the Straw Model will be used as additional inputs to the ASHRAE process. The standard resulting from the ASHRAE process will address internal facility needs and also define information that will be available to increase grid management opportunities for Energy Service Providers.

Deliverables

The Tiger Team produced the following deliverables:

Enterprise Architect (version 7) UML Model containing the PAP10 Basic Energy Usage Information Straw Model. This is the normative output of the effort.

Sample XSD: This was generated from the Straw Model for the purpose of illustration only. 

EIS Alliance Mapping Spreadsheet: This contains the agreed to subset of the EIS Alliance Information Model elements satisfied by the unified Straw Model with annotations as to how each one was resolved.
Detailed Issues Discussed During Modeling Exercise

This section summarizes the detailed issues discussed during the model merge. We note below several differences and issues relative to the SEP 2, EIS Alliance, OpenADE, and IEC CIM models.
· Issue and nature of href/ref and mrID/ID in SEP 2 relative to CIM.
It was pointed out that these two attributes are different in CIM and SEP 2. The unified Straw Model makes use of the SEP 2 versions.
· Need for three unique identifiers for a basic Energy Usage Information (EUI) data set.

For various purposes, there is a need to recognize three unique identifiers for the data set. This identification is important to allow various aggregations of data sets for this Information Model’s anticipated usage. We reviewed the OpenADE source and recognized these as follows:

Owner (consumer): This is CustomerAgreement.CustomerAccount

Location: This is in MeterAsset.ServiceDeliveryPoint.

Device: MeterAsset.ID

· Question of whether Tariff Profile component should be removed from the Straw Model – right now the SEP 2 has a reference to Pricing TariffProfile.
There was significant discussion as to whether TariffProfile should remain included in the Tiger Team result. As is, it is a significant restriction of the CIM and SEP TariffProfile classes down to only a reference. The thought was: Why have a class that represents the complete description of a tariff without the content? In the end, to ensure that the Tiger Team exercise was primarily additions/enhancements and no unnecessary deletion, the structure was retained.
· Modification of some associations within OpenADE model as seemed logical to Tiger Team.
It was observed that in the OpenADE model, some classes were associated with MeterReadings but the team thought a better association was MeterAsset – for example ServiceDeliveryPoint.
· Addition of optional cost attribute to interval and reading class. Addition of currency to UsageSummary. 

A top level class associated with the MeterAsset was constructed to contain summary information about the contents of the EnergyUsageInformation Model. Placing a currency reference in this class allows all cost attributes in the model to have a known base currency to avoid declaring it each instance it is used.
· SEP 2 use of unsigned integer for 32 bit datetime: CIM has ISO8601 – EnergyUsageInformation Straw Model uses ISO8601.
It was noted that in SEP 2, for purpose of small messages and small devices, a Unix time value of a 32 bit unsigned integer was used for time stamps. In CIM (and PAP04), ISO 8601 is used. Therefore for consistency with CIM, this Straw Model uses ISO 8601.
· Addition of endTimestamp to IntervalReading.
Each instance of MeterReading can have a summary value and/or a list of intervals. Most intervals are uniform and can be supported by a single timestamp. However, sometimes it is desirable to support non-uniform interval information. To allow this, an additional optional timestamp was added so that both start and end of interval could be defined.
· SEP 2 may need to add demand based elements to the TariffProfile. 

It was noted in reviewing the TariffProfile in the SEP 2 pricing model that common demand and demand ratchets did not appear to be directly supported. The EIS Alliance identified the need for this kind of definition for light through heavy commercial and industrial energy usage. However, the description of tariff is not in the scope of PAP10, so the issue is noted here, only.
· Status structure reviewed to have named pair of QualityOfReading and values of raw, forecast, validated, estimated, mixed, and other for qualifying the associated data set.
A significant discussion of how best to represent summary data in the model focused initially on the Status data class. This structure is CIM standard and provides for name/value pairs to describe virtually any level of detail desired. However, it was observed that with this structure there was not a clear way to standardize these name/value pairs. The first example was the desire to declare whether information in the contained data structure was raw, or validated for example. The conclusion was that explicit representation of these name value pairs would be more easily processed in implementations by sending and receiving actors. This in turn resulted in the construction of the UsageSummary class where this and additional such summary information was included.
· MeterEvent should be associated with meterAsset, not MeterReading. 

It was observed that the CIM and hence OpenADE has an endDeviceEvent class that contains an event log. This class is associated with MeterReading and not MeterAsset. It was thought that events are logged by devices not by specific measurements of the devices. Additionally, the ReadingQuality class allows for specific tagging of individual measurements and intervals. However, since this was specifically inherited from the CIM we left it as is with this notation.
· Issue as to whether to model PQSummary as events of enumerated type, or, explicit tagged values.

A number of the EIS Alliance data elements with regard to power quality required counting or accumulation of events during a reference (i.e. billing) period. These events were already part of the CIM Metering event model. However, it was considered that retrieving an entire event log and iterating on the records to construct the counts was a substantial overhead and that a simple exposure of summary information was desirable. 
· Energy Emissions – Will add CO2, SO2, NOX … to CIM readingTypes. Propose that these enumerated values be added to CIM Part 9 annex C.6 Table Units of measure enumeration.

To enable emissions values and profiles to be described, the measurement descriptions was enhanced to allow specification of various pollutants. The team desired to be able to express a measurement type of emissions with a secondary identification of which emission gas was represented. However, a satisfactory method using the current readingTypes could not be identified. The additions to the units of measure enumeration of Part 9 were therefore used to add these capabilities to the description. The resulting enumeration values would have to be submitted back to IEC TC57.
· Need to true up measurement types to CIM measurements.
There were some inconsistencies observed between the SEP 2 models and the CIM standard with regard to readingTypes. It was suggested that these inconsistencies should be resolved, but this activity was not in the scope of this exercise.
· Need to add top level cost summary – billStart, billEnd, billToDate, lastPeriod, and costAdditional. 

The Tiger Team added summary cost information to UsageSummary so that the bill to date and bill as of the last billing period could be conveyed. Note that the cost information in the Straw Model does not endeavor to replace or substitute for the detailed pricing models of PAP03 / SEP 2. Rather, the results of processing those data structures would enable these simple cost attributes to be populated. An attribute costAdditionalLastPeriod allows for the total cost rollup from the reading contributions to match the actual bill by concentrating all other charges not in the rollup to be represented. For example (simplified):

 billLastPeriod = costAdditionalLastPeriod + ∑MeterReading[i].Reading.cost(constrained by datetime)
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