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I —
Product

Description

The CIM-MultiSpeak' harmonization effort sought to identify the
degree of correlation that exists between the International
Electrotechnical Commission (IEC) Common Information Model
(CIM), which is based on IEC standards 61968, 61970, and 62325,
and the MultiSpeak v4.1.5 standard for electric system
interoperability. The initial effort focused on mapping attributes
from the IEC 61968-9 profiles to equivalent profiles that were
created for MultiSpeak v4.1.5. A proof-of-concept interoperability
test example using the on-demand read test case was created that

leveraged MultiSpeak web services to a CIM-based designed web.

Background

MultiSpeak and IEC CIM are standards that serve the utility
application integration domain. However, the standards had different
geneses and serve two slightly different constituencies. The CIM is
being used by large investor-owned utilities, with an underlying
assumption of larger information technology stafts capable of
leveraging the information model and molding it to serve their
purposes. MultiSpeak tends to serve smaller utilities such as
municipals and cooperatives that have smaller information
technology staffs. MultiSpeak started as an interface standard and
was later reengineered into the unified modeling language. The
challenge in the utility domain came when there was a need to
integrate two different products or systems that were compliant with
the differing standards. There is confusion in the marketplace about
which standard to support, how to support both standards, and how
to integrate systems based on the different standards, when the
standards can take different approaches to solving a problem.

Objectives

The objective of this project was to determine the degree of
harmonization that exists between IEC 61968-9 and MultiSpeak
4.1.5.

Approach
An initial attempt was made to analyze both the CIM and
MultiSpeak models using an ontology tool such as Protégé. A

! MultiSpeak is a registered trademark of the National Rural Electric Cooperative
Association.
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method was developed using Enterprise Architect to export profiles
as a Resource Description Framework Schema for import into an
ontology tool and then run an analyzer on the classes to look for
relationships.

When the import into the ontology tool met with limited success, a
decision was made to map CIM profiles to MultiSpeak profiles. This
required a MultiSpeak equivalent of the CIM profiles to be created.

After a MultiSpeak equivalent profile was created as an XSD,
mapping could occur. Mapping looked for correlations between
classes, attempted to make transformations if possible where
correlation did not exist, and documented any gaps where a mapping
could not be made. No assessment of mandatory or optional
elements was made; all attributes were considered for mapping.
Reviews were held as part of an IEC Working Group 14 for the IEC
61968-14 effort with CIM and MultiSpeak experts.

Results

A process was created whereby MultiSpeak profiles could be created.
(MultiSpeak was one large model, and no CIM-like equivalent
profiles existed.) A process was developed for mapping from CIM to
MultiSpeak. UML for the MultiSpeak equivalents were developed
such that XSDs could be directly generated from the model.

Correlations, transformations, and gaps between the profiles were
documented, with a set of suggested changes for IEC Working
Group 14 and the MultiSpeak Technical Committee to consider in
tuture additions of their respective standards.

The mapping provides a guide and suggested solutions for systems
integrators who are faced with integration applications or systems
that use either standard. Documenting known gaps also allows
systems integrators to focus on solutions rather than on finding the
gaps in the first place.

The proof-of-concept integration of a well-known use case (on-
demand meter reading) demonstrates the practical applicability of
integration using an enterprise service bus with mapping not only to
the respective meter read payloads but also to those message elements
required for reliable systems integration.

Keywords

Common information model (CIM)
Harmonization

International Electrotechnical Commission (IEC)
MultiSpeak

Systems Integration
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Abstract

This report reflects the effort to harmonize the International
Electroctechnical Committee’s (IEC) Common Information Model
(CIM) for utilities, which incorporates IEC standards 61968, 61970,
and 62325, 1* Edition, with MultiSpeak v4.1.5. Specifically, the
harmonization is with the IEC 61968-9 Meter Reading & Control
profiles. The objective of the harmonization effort was to determine
the degree of correlation that already exists between these
complementary models of utility application integration. MultiSpeak
based profiles were created and mapped to existing 1% edition CIM
profiles with the correlations, data transformations that may be
needed, and any gaps in the models respective to the other. This
harmonization may be utilized by utilities, systems integrators, and
product vendors to better understand how to integrate a CIM-based
product or system with a MultiSpeak-based product or system. The
first edition of this report covered roughly half of the existing meter
reading and control profiles. This edition completes that effort,
which includes the remaining profiles and corrections to the initial
effort.
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_—__
Executive

Summary

This report details the harmonization of the IEC CIM and
MultiSpeak standards. The respective standards serve the same
domain but slightly different constituencies. The needs of the
differing constituents and the assumptions used to solve problems
in the domain have led to differences between the standards. The
differing standards lead to confusion in the marketplace and causes
challenges for utilities and vendors seeking to integrate systems that
may only support one standard or the other. This report includes a
description of the initial attempt to port the respective models into
an ontology tool for assessment, a proof of concept integration of the
On Demand Meter Read use case utilizing both standards, and
documentation of the harmonization of IEC 61968-9 profiles with
MultiSpeak created equivalents.

This harmonization effort documented the correlations (where the
standards align) transformations (where attributes may need to be
modified) and gaps (where corresponding attributes, classes, or
relationships do not exist) between the respective standards. This
documentation can be used as a guide by product vendors and
systems integrators to develop adapters that have a consistent
interpretation, so any given integration effort should look much
the same as the next.

The documentation also includes suggested mappings. While the
mappings for any given implementation may vary somewhat based
on the business requirements of a customer, e.g. some attributes may
be optional and hence the customer may choose not to implement
them, the transformations are suggested solutions to common
systems integration problems, e.g. concatenating multiple attributes
into a single attribute or performing logical functions on an attribute
prior to mapping.

The harmonization effort demonstrated where the respective

standards are closely aligned and where significant effort may be
required in future additions to bring them to closer alignment.

x>



Suggestions for changes based on the identified gaps have been
contributed to the respective technical teams that support each
standard. These suggestions will need to be vetted by the respective
teams for consideration for updates in forthcoming editions of each
standard.

As the standards become better aligned it means lowered cost for
systems integrations that are based on these standards, eventually
lowering costs for ratepayers.

In this update to the initial effort all of the 23 IEC 61968-9 1%
Edition profiles were mapped to corresponding MultiSpeak v4.1.5
profiles.

Future work would include mapping the IEC 61968-9 Meter
Reading & Control 2™ Edition profiles with the upcoming
MultiSpeak (v5) that is currently under development.
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Section 1: Introduction

The Common Information Model (CIM) in the utility domain represents three
standards related to utility application integration, IEC 61968, IEC 61970, and
IEC 62325. These three standards and correlating documentation share and are
derived from a common model. The CIM is an international standard and

its users are primarily large utilities. While integration guidance is given in
supplemental standards (IEC 61968-1 and IEC 61968-100 CDV), the standards
implementation grew out of a presumption of a reference model, with utility staff
capable of modifying and determining specific implementation customization. In
contrast, MultiSpeak grew out of a need to serve a constituency that had much
smaller I'T staffs and hence grew out of a need to specify the interfaces between
systems. CIM evolved as a reference model with interface specifications added
later; MultiSpeak started as an interface specification that was reverse engineered
into a reference model. While MultiSpeak is used internationally, it is not an
international standard, and its constituent utilities tend to be smaller municipal
and cooperative utilities.

With two different standards serving the same domain (utility application
integration) while serving the unique needs of their respective constituents,
causes problems for utilities, systems integrators, and product vendors as they try
to determine how, and which, standards to support. This causes confusion in the
marketplace and ultimately raises the costs of integration for all stakeholders.

Harmonizing the respective standards would identify where the standards align
and where gaps exist. Harmonization does not seek to resolve the differences in
the standard, only identify how they can be used together, usually through a
mapping exercise. Once gaps have been identified and the business reasons for
understanding the differences in the models, can suggestions then be made to the
respective technical committees charged with maintaining the standards. Once
the suggested changes have been vetted and included in successive editions of the
standards, the costs for integration will gradually decrease.
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The assessment will be covered in the following sections. The assessment went
through three steps: 1) a determination and test to see if an ontology tool could
be used to determine alignment between the models, 2) a mapping exercise to
identify correlations, potential transformations, and gaps between the models

at a smaller profile level, and 3) a proof of concept implementation where both
MultiSpeak services and a service based on IEC 61968-100 CDV (Committee
Draft for Vote — one of the steps before the document becomes a standard) were
used to implement an On Demand Meter Read use case across an enterprise
service bus. This proof of concept is the type of practical guidance that illustrates
how a systems integrator would solve a problem of integrating systems based on
the two standards.

«<1-2»



Section 2: Ontology Assessment

Both the CIM and MultiSpeak are very robust representations of the utility
application integration domain. On the surface they both represent entities such
as customers, meters, and information related to distribution grid operation.

Ontology - An explicit formal specification of how to represent the objects,
concepts and other entities that are assumed to exist in some area of interest and
the relationships that hold among them.'

As such both CIM and MultiSpeak are ontologies.” Both standards are formally
specified and have representations in UML. Additionally there are tools available
that allows one to create ontologies and assess class relationships. A reasoner is
used within the tool that examines the classes, attributes, and relationships of the
ontology under assessment to determine if classes are equivalent or determine
other inferred relationships. As both CIM and MultiSpeak represent ontologies
the challenge becomes how to transform the models into something that can be
imported into an ontology tool for an assessment.

This is accomplished by using a resource definition framework schema (RDFS).
An RDFS is an XML file that uses a subject-predicate-object #riple to not only
define classes and their attributes, but also their relationship with other classes.
The important distinction between RDFS and other types of XML is that while
XML can be used to create attributes that are self-defining and with meaning
understandable by humans, RDFS XML allows a computer to determine
meaning of the attributes in the class, attributes, relationship sense.

Both CIM and MultiSpeak have models that are maintained using SparxSystems
Enterprise Architect and this product supports the capability to generate and
export XSDs. Additionally there are also add-ins available to use either outside
the Enterprise Architect environment or that integrate into the environment that
allow the user to export snapshots of the model called a profile, in an RDFS
format. Once the file has been exported into RDFS it can be imported into an
ontology tool for assessment.

!Ontology.(n.d.). The Free On-line Dictionary of Computing. Retrieved October 07, 2011, from

Dictionary.com website: http://dictionary.reference.com/browse/ontology

2CIM Primer:First Edition. EPRI, Palo Alto, CA: 2100. 1024449.

3

http://www.w3.org/TR/rdf-schema/
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In the ontology assessment portions of both the CIM and MultiSpeak models
were exported from their respective UML models into an RDF file. The
respective RDF files were then loaded into Protégé?, a freely available Web
Ontology Language (OWL) tool for assessment. Once the profiles were loaded
into Protégé it became clear that there was an error because all of the classes that
had been selected in the profile appeared to be equivalent to each other. There
was no class hierarchy. For example, all classes in the CIM inherit from
identifiedObject, yet this class was a peer to all of the other classes that had been
imported as part of the profile. A similar challenge existed in the import from
MultiSpeak. All classes in MultiSpeak inherit from mspObject, yet this class was
a peer to all other imported classes.

To resolve this challenge the RDF export files had to be edited to resolve the
discrepancies. It was soon revealed that the properties of the classes were also not
being imported correctly. It soon became clear that the editing to get a correctly
defined RDF file for import was going to be very time consuming. The
alternative was to simply replicate the UML in Protégé; again a very time
consuming prospect.

It was decided that in the interests of time a more pragmatic approach would be
taken, that is, to create MultiSpeak equivalents of the existing CIM profiles and
then map these using an XSD mapping tool.

* What is Protégé — OWL? http://protege.stanford.edu/overview/protege-owl.html
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Section 3: Profile Mapping

CIM and MultiSpeak both use a class that other classes inherit from that also
contains a universal identifier that is used throughout the respective models.
Before beginning a profile mapping exercise it is important to understand these
({3 4 ”» . . .

high level” classes and their relationship to each other.

Starting at the Top

MultiSpeak CIm
mspObject Identified Object
objectiD |= -_J mRID }
I | L
1 T |
raplacelD | aliasNarme | 61968.Common

Organisation

[ =
£
=
ﬁj_ ‘o
|
|
|
|
! o
| T
]
| g
I 5
=
|
|
|
|
= SR

Reply.xsd
Error
EmorType

errorObject
Emor
ErmorType

Figure 3-1
MultiSpeak mspObject to CIM IdentifiedObject Class Mapping. Dashed Lines
Indlicating Optional Attributes, Solid Lines, Required

When reviewing the respective models it is soon clear that they bear
resemblances with regard to inheritance. Both CIM and MultiSpeak inherit from
a high level class, identifiedObject, and mspObject respectively.

Both classes use a universal identifier throughout their respective models, CIM
uses a Master Resource ID (mRID) while MultiSpeak uses objectID. These two
attributes map to each other very nicely. AliasName, description, localname and
pathname are all optional for the CIM as are replaceID, verb, and any for
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MultiSpeak. (In v15 of the CIM AliasName, localname, and pathname have
been deprecated). Obviously if these attributes are being used this would
represent a greater challenge, but since they are optional they will not be
considered for the harmonization effort.

In MultiSpeak the name of the utility is used to identify to which utility data
belong. It is common for the constituents that MultiSpeak serves to share data so
this identifier is important. This situation is less common for the utilities served
by CIM, however this identifier can be accommodated by using the Organization
class in CIM and using the inherited attribute “name”.

The remaining challenge is errorString. errorString in the mspObject class

is a holdover from previous editions of MultiSpeak. Nominally errors that are
returned from a CIM errorType (returned as part of a web service call) could
be mapped to the errorObject used by MultiSpeak web service calls.

With the relationship understood between the highest level classes in the
respective models understood the profile mapping can begin.

Creating MultiSpeak Equivalent Profiles

The most significant challenge with mapping from CIM to MultiSpeak profiles
is that MultiSpeak, as an XSD artifact, essentially contains the MultiSpeak
model in its entirety (depending on MultiSpeak service). To do a profile-based
evaluation then it follows that equivalent MultiSpeak profiles would need to be
created.

The IEC 61968-9 profiles are available from the IEC. Each CIM profile
can be copied from the pdf file available from the IEC web store,’ into an
XML editor such as Altova’s XMLSpy for evaluation.

A CIM profile contains an element that reflects the name, then one of more
structures within in the profile. For example, the profile MeterAssetConfig
contains 0-to-many MeterAssets. Each MeterAsset element in the profile then
contains the attributes for a specific MeterAsset.

Once the CIM profile has been reviewed a search for similar classes and
attributes are conducted in the MultiSpeak model. Using the relevant classes,
attributes, and associations in MultiSpeak an equivalent profile can be
constructed in UML. In addition to classes and attributes, at times abstract
classes, associations, or generalizations may need to be added to the MultiSpeak
UML to facilitate crafting UML. The goal is that the XSDs are model driven.
That is, the XSD can be generated from the UML with a minimum level of
editing of the XSD once it has been generated.

Shttp://webstoreiec.ch/Webstore/webstore.nsf/Artnum PK/43378
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Using an open tool (CIMEA) which integrates into the Enterprise Architect
environment can then be used to generate an XSD that can then in turn be used

for mapping.

The one caveat to the model driven development is that the tool used for doing
the XSD mapping, Altova MapForce, has a challenge when classes that are
included in a profile have been set to abstract, so for the purpose of generating
the XSD for mapping, abstract has been set to false.

MultiSpeak Equivalent of CIM Profiles

The following MultiSpeak equivalent profiles have been added and mapped since
the release of the first edition of this report, CIM-MultiSpeak Harmonization,
EPRI Report 1024443,

AuxiliaryAgreementConfig
CustomerConfig
CustomerMeterDataSet
EndDeviceAssets
EndDeviceEvents (Updated)
MeterAssetReading
MeterReadings
MeterServiceRequests
MeterSystemEvents
PricingStructureConfig
ReceiptRecord
SDPLocationConfig
ServiceCategoryConfig
ServiceDeliveryPointConfig
ServiceLocationConfig
SupplierConfig

TransactionRecord
UML Diagram Conventions

The UML diagrams that are provided are intended to show how the respective
equivalent MultiSpeak profiles were constructed. The intent is to show the core
classes and their relationships. Some classes may be derived types which are not
shown, e.g. money. For these derived types it is suggested that the reader refer to
the MultiSpeak data reference model. Also, in the figures, the UML that
includes the simple types, e.g. double, are also not shown.

Further, whenever an object appears in red this represents a suggested

addition to MultiSpeak that would be required to make a profile more consistent
with the CIM. Most often this is the addition of an association, however, at
times a there may be a suggested abstract class, typically the “parent” holder

class in any given profile. For example, AuxiliaryAgreementConfig holds many
AuxiliaryAgreements. Since there is no AuxiliaryAgreement in MultiSpeak, for
the purposes of generating an equivalent profile to hold all of the subsequent

<3-3»



.
Attributes may or may
not be indented. It
depends in part on how
well the names fit
within the column.

associated relationships, this abstract class has been added, merely as a means for
suggesting how the equivalence might be created. This is for the MultiSpeak
Technical Committee to then take under consideration for addition to future
editions.

Table Conventions for Identifying Classes and Attributes

Within each table there is a column for CIM classes and attributes and a column
tor MultiSpeak class and attributes, and a column for any comments that may
add clarifying information for the mapping. Additionally, within a given column
the following convention apply to identify when a two attributes are being
discussed, versus a class and any several attributes are being compared.

Table 3-1
Example Convention to Identify Attributes of A Class
CIM MultiSpeak Comments
MeterAsset Customer
.mRID .objectlD
.category

In the above table, mRID and category are attributes of the CIM class
“MeterAsset” and objected is an attribute of the MultiSpeak class “Customer”.
The period is used to denote attributes of a class.

Auxiliary Agreement Config

This profile was created out of a need in a country where there was a retailer
model, that is, some entities were authorized to resell electricity. This profile
then tied those accounts to a parent account from the national electricity entity
via this concept of an auxiliary agreement. For MultiSpeak, while this concept
may become useful in the future to support retailer or third party models, there is
no plan to develop this profile further. As it is this profile probably has this most
significant gaps compared to other profiles that tend to have a much higher
degree of correlation.
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«XSDocomplexTyp...
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Figure 3-2
UML Representation of MultiSpeak Equivalent of AuxiliaryAgreementConfig

Table 3-2
AuxiliaryAgreementConfig Correlations

AuxilliaryAgreement mspAuxilliaryAgreementConfig

.description .description
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Table 3-3
AuxiliaryAgreementConfig Transformations

AuxiliaryAgreement mspAuxiliaryAgreement

CustomerAgreement Customer

AuxiliaryAccounts Accounts.account
Table 3-4

AuxilliaryAgreementConfig Gaps

This is only noted
because this
MultiSpeak abstract
class was added for
illustrative purposes
to build this profile.

Nominally the
objected could be
mapped to mRID to
identify a given
customer, but a
customer agreement
does not exist in

MultiSpeak.

The unique identifier
for each (mRID and
objected) could be
mapped fo identify a
given account.

AuxiliaryAgreement

AuxiliaryAccounts
Charges
docStatus

due

lastCredit
lastDebit

Status

CustomerAgreement
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Customer Account Config

Table 3-5
CustomerAccountConfig Correlations

mRID customerlD  customerlD is type ObjectiD

budgetBill budgetBill Type:String in both cases

billingCycle billingCycle  Type:String in both cases

description Description By using the mspCPSM:IdentifiedObiject class in

MultiSpeak the high level attributes from CIM
can be mapped

name Name

Table 3-6
CustomerAccountConfig Transformations

aliasName  objectName

docStatus statusCode statusCode is not normally associated with the
status account class. While there is no equivalent of
docStatus in MultiSpeak, statusCode could have the

CIM docStatus and Status classes concatenated
and mapped to it.

<3-7>»



Table 3-7

CustomerAccountConfig Gaps

CIM

category

lastModified
.dateTime

title

MultiSpeak

accountsReceivable
billDate

calculatedCurrentBill A
mount

calculatedCurrentBillD
ateTime

calculatedCurrentBillRe
adings

calculatedUsedYesterd
ay

isPrePay

lastBil Amount
lastPaymentAmount

paymentDueDate

shutOffDate
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Comments
Does not appears in the CIM project. It may
be ServiceCategory which is the type of

service the customer uses.(14v11-10v25 and
15v13-11 v-06)

From the Document class

From the Document class
A/R information for this account
Date of last bill

Amount that the customer would owe if final
billed today. This amount is based on the
fixed charges, energyusage, fuel costs and
taxes since the last bill.

Date and time that the calculated current bill
amount was calculated.

The value (expressed in currency) in energy,
fuel costs, taxes, and prorated fixed charges
the customer used yesterday. It may simply be
the calculatedCurrentBillAmount from today
minus the calculated current bill amount from
yesterday.

If the field is missing or false then the account
is cycle or budget billed.

The amount of the last bill to the customer.
Amount of the last payment made.
Date and time that the next payment is due.

Shut off date for non-payment.



| & mepCustomerAccountConfig

| | CustomerAccountConfig

~H fFile: CustomerAccountConfig.xml
& {} m:CustomerAccountConfig

= E| File: mspCustomerAccountConfig.xml
B {} m:mspCustomerAccountConfig
“E {} mzaccount This i= a customer account maxOccurs|

“E {}m:CustomerAccount - {}m:accountsReceivable Accounts receivable ind
- { } m:mRID - {} mzbillDate Date of last bil anonymousRoleanonyr
- {} m:aliasName - {} m:billingCycle Biling cycle identifier for this ace

- {} m:billingCycle - { } mzbillingTerms Describes the way that the aco
- {} m:budgetBill - {} m:budgetBill Budget biling code for this accoun
-{}m:category - {} m:calculatedCurrentBillAmount ~mount that t
-{} m:description . { }m:calculatedCurrentBillDate Time Date and tin]
-{} m:lastModifiedDate Time - {¥}m:calculatedCurrentBillReadings anonymous
—{}mmame - {¥m:calculatedUsedYesterday The value (expred
-} mititle - { } m:customerlD Link to the objectiD (foreign key)
-3 {} m:docStatus -3 {} m:ldentifiedObject
- {}m:dateTime } mudescription
- {¥m:reason }m:nameString
- {} miremark - { }mzisPrePay If the field is miz=ing or false then the
- {}mivalue - {}m:lastBillAmount The amount of the last bill to f]
B {} m:status — {}mzastPaymentAmount Amount of the last pay)
-------gm:dateTime - {} m:lastPaymentDate Date of last payment.anonyl
o { ¥ mereason q
- { }ymzremark | fiy concat g:::zme e i _read
jecthame This is an optional human-readat
i o { b mevalue result - {} m:paymentDueDate Date and time that the next
- { }mzshutOffDate Shut off date for non-payment.ar
- {}m:statusCode derivationfractionDigitslengthmax|
Figure 3-3

CustomerAccountConfig CIM to MultiSpeak Profile Mapping
Customer Agreement Config

There are significant gaps in this particular profile as MultiSpeak does not
support the generic document or agreement structures. However, customer,
account, and service supplier (see ServiceSupplierConfig) can be link.

Table 3-8
CustomerAgreementConfig Correlations

Customer Customer
mRID .objectlD
CustomerAccount Account
.mRID .objectlD
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Table 3-9

CustomerAgreementConfig Transformations

Tarriffs
.mRID

TarriffProfiles
.mRID

ServiceSupplier

.mRID

validitylnterval

Table 3-10

ratelnfo
.objectlD

rates
.objectlD

resource

.objectlD

dateTime

CustomerAgreementCnfig Gaps

docStatus

PricingStructure

Status

commodityUnits
currencyCode
rateCode
rateCodeDescription

billingTerms
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As noted in the
ServiceSupplierConfig,

this assumes an association
is added from Contactinfo
to resourceto create

an equivalent
ServiceSupplierConfig

Not a good match as
validitiylnterval is for the
the length of the
CustomerAgreement

(start, end), while dateTime
appliesto a specific ratelnfo
attribute

This inherits from the generi
statu class and applies
specifically to documents

Attributes of rates that
provide additional
information that is not

included in CIM

Provides additional
information about how an
account is billed
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Figure 3-4
CustomerAgreementConfig CIM fo MultiSpeak Mapping
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Customer Config
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Figure 3-5
UML Representation of the MultiSpeak Equivalent of CIM CustomerConfig Profile

Table 3-11
CustomerConfig Correlations

CIM MultiSpeak Comments

Customer.mRID Customer.objectlD
ElectronicAddresses eMailAddress.email
email

For Address and Phone Number correlations, See Appendix A.
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Table 3-12
CustomerConfig Transformations

Customer Customer
.specialNeed .specialNeeds
.vip

Customer.kind revenueClass

ElectronicAdresses
lan ation

.name otherContactltem

.password .details

radio .infoType
.userlD
.web

Table 3-13
CustomerConfig Gaps

otherContactinform

specialNeed and vip would need to
be concatenated and mapped to
specialNeeds

Issue with this CIM profile in that
normally you would need to drill
down into a specific account to
determine the kind

All of the CIM attributes are optional,
and can be mapped to
otherContactltem.details, or
concatenated if multiple attributes are
populated

pucNumber
buildingName
code

name
withinTownlLimits
Status class

streetAddress

Nominally not a gap in
that MultiSpeak allows
for multiple addresses to
be stored per the
addresslist; it can
support many addresses
instead of only

detailedAddressFields

.region
townDetail.name

townDetail.section

For phone number mappings see Appendix A, Table A-4 Electronic Address

related transformations.
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Customer Meter Data Set

The CustomerMeterDataSet profile is an aggregation of several other profiles as
can be seen in the figure below.

Each of the high level structures shown in the schema view below are profiles
themselves. Rather than replicate the mapping here the reader is referred to the
respective paragraph for each profile.

Customer — Customer Config
CustomerAccount — Customer Account Config
CustomerAgreement - Customer Agreement Config
EndDeviceAsset - End device Assets
SDPLocation - SDP Location Config
ServiceCategory - Service Category Config

ServiceDeliveryPoint - Service Delivery Point Config

ServiceL.ocation - Service Location Config

m:CustomerMeterDataSet

|
|
|
|
|
| »—-: m:CustomerAgreement |
|
|
|
|

CustomerMeterDataSet [%]—E:EH IJ..x:

Figure 3-6
CIM Schema view of CustomerMeterDataSet

<3-14>»



End Device Assets

There are six sections in the CIM EndDeviceAssets profile:
=  ComFunction

»  ConnectDisconnectFunction

* ElectricMeteringFunction

*  EndDeviceAsset

* ReadingType

»  Register -

Due to the size of this profile the component parts will be examined individually.
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_________________________________________ =
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777777777777777777777777777 - 1
= CIM : ComFundtion | 1
! { { Va1 Va1 Vet
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| «XSDelements «XSDoomplexTypen
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I ettt P S e FE R e Y + RCDStete RCDState [0..1
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Registers, deprecated | |+ meterEvent ‘meterEvent[0.1]

mepheter
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WultiSpaak VA11
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{root)

«XBDextensions in MultiSpesk 4.0 + meterD mef

1
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|
|
I
|
|
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|
I
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| =
| s m niCategory string
I
|

serisiNumber :string [0..1]

Figure 3-7
UML of MultiSpeak Equivalent of CIM EndDeviceAssets Profile

ComFunction
In the CIM End Devices are not only meters, but other types of devices in the

distribution network that have communication capability. This section details

that capability.
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Table 3-14
EndDeviceAssets — ComFunction

CompFunction Module

firmwarelD firmwareVersion

The strength of the ComFunction in CIM is that it has several attributes that
more fully define a communications function where MultiSpeak only has
firmwarelD. However, MultiSpeak uses a moduleList relationship to module
which allows MultiSpeak to associate many modules (communications functions)
with a given asset where in CIM it is limited to a single communications
function per asset.

Table 3-15
EndDeviceEvents — ComFunction Gaps

mRID Unique identifier for the
ComFunction (or
MultiSpeak module)

amrRouter
configlD
hardwarelD
password
programl|D
twoWay

modulelList In the EndDeviceAssets
profile CIM has o to
many ComFunction
where in MultiSpeak
there are o to many
modulelists which in turn
have o to many modules

ConnectDisconnectFunction

This is the functionality that allows the meter (or other End Device) to be
remotely connected or disconnected, or in the case of meters, to enable load
limiting model.

For the purposes of mapping the ConnectDisconnect portion of this CIM

profile, an abstract class mspConnectDisconnect was added to the UML to
hold the many connect/disconnect or power limiting related classes.
y p g

<3-16>»



meterlD :meterlD
serviceLocationID :objectiD

I
|
[
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Figure 3-8
ConnectDisconnect Portion of the UML of the MultiSpeak Equivalent of the
EndDeviceAssets Profile

Table 3-16
EndDeviceAssets — ConnectDisconnect Correlations

ConnectDisconnectFunction CDState
.disabled .RCDState
Table 3-17

EndDeviceAssets — ConnectDisconnect Transformations

ConnectDisconnectFunction  mspConnectDisconnect

.mRID .objectlD
redInfo powerlimitationValue  Typically only one of
.customerVoltagelimit .units these CIM attributes
.energylimit needs to be set at a
- time, therefore the inputs

.powerlimit i
can use a logical OR to
map fo the MultiSpeak
attribute
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Table 3-18
EndDeviceAssets ConnectDisconnect Gaps

eventCount
isConnected
isdelayedDiscon
isLocalAutoDisconOp
isLocalAutoReconOp
isRemoteAutoDisconOp
isRemoteAutoReconOp

rcdinfo
.armedTimeOut
.energyUsageStartDateTime
.isArmConnect
.isArmDisconnect
.isEnergylimiting
.needs PowerlimitCheck
.needsVoltagelimitCheck
.usePushButton

ElectricMeteringFunction

This portion of the profile defines the set of electric metering functions of the
end device asset.

Table 3-19
EndDeviceAssets — ElectricMeteringFunction

ElectricMeteringFunction  electricMeter

‘mRID .MeterNo

SfirmwarelD .meterologyFirmwareRevision

.curreniRating electricNameplate
.maxAmperage

.demandMultiplier .demandMult

.voltageRating .elementsVoltage

<3-18>»



Table 3-20
EndDeviceAssets — ElectricMeteringFunction — Transformations

ElectricMeteringFunction  electricMeter
.disabled .meterConnectionStatus
kWhMultiplier electricNameplate Logical OR the CIM
kWMultiplier .multiplier attributes fo the
MultiSpeak multiplier
attribute
Table 3-21

EndDeviceAssets — ElectricMeteringFunction Gaps

EletricMeteringFunction
.billingMultiplier
billingMultiplierApplied
.configID
.currentRating
.demandMultiplierApplied
.hardwarelD
.password
.program|D
transformerCTRatio
ransformerRatiosApplied
transformerVTRatio

eletrciMeter
.meterType

EndDeviceAsset

MultiSpeak’s hierarchy of classes has a different focus, more meter centric
where the CIM has generic classes. This is apparent in a CIM profile that uses
ElectricMeterinFunction that is mapped to the MultiSpeak electricMeter.
However, the generic EndDeviceAsset also maps to the MultiSpeak
electricMeter. MultiSpeak does not have a generic “end device” class so

an end device must be mapped to the closet match, electricMeter.
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Table 3-22
EndDeviceAssets — EndDeviceAssef

EndDeviceAsset electricMeter meterNo is of type objected

.mRID .meterNo

.amrSystem .amrVendor

.category .amrDeviceType description class can be

.description .description associated with the eletricMeter
class

formNumber form

.installationDate .installedDate

.serialNumber .serialNumber

eletricNamePlate
kH kh
kR kr

For the ActivityRecords mapping, see the paragraph on End Device Events.
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Table 3-23
EndDeviceAssets — EndDeviceAsset Gaps

EndDeviceAsset
.demandResponse
.dstEnabled
JoadControl
JotNumber
.manufacturedDate
.metrology
.outageReport
.purchasePrice
.readRequest
.relayCapable
.reverseFlowHandling
timeZoneOffset
electricMeter CIM has a generic status
.billingCycle class, but this is one instance

where it is not in a CIM

.catalogNumber
profile

.manufacturer
.meterType
.meterStatuslist

.meterologyFirmware
Revision

.removedDate
.meterBaselD

electricNamePlate
.accuracyClass
.baseType
dials
frequency
.numberOfElements
.phases
.regRatio
.supplyVoltage
testAmperage
.wires
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ReadingType

This paragraph will cover the reading types associated with the end device assets

profile.

Table 3-24

EndDeviceAssets — ReadingType Correlations

ReadingType

.mRID

.defaultQuality
.defaultValueDataType
.dynamicConfiguration
.unit

.channelNumber
.reverseChronology

.intervallength
.name

.kind

.multiplier

Table 3-25

readingType
.objectlD
.defaultQuality
.defaultValueDataType
.dynamicConfiguration
.units
.channel

Logical NOT to map these
attributes

forewardChronology

intervalProfile
.intervallength
.name

readingTypeCode
.measurementCategory
.unitsMultiplier

EndDeviceAssets — Reading Type Gaps

readingType
.measTypeCategory
.measurementType

intervalProfile
.profilelD

readingTypeCode
flowDirection
.name
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Register

Table 3-26
EndDeviceAssets — Register Gaps

Register
.mRID
leftDigitCount
rightDigitCount
registers
ier

End Device Controls

There is a high degree of correlation between the CIM EndDeviceControls and
the equivalent classes and attributes in MultiSpeak.

Table 3-27
EndDeviceControls Correlations

mRID objectlD customerID is type ObjectlD
Description description Type:String in both cases
type deviceType Type:String in both cases
EndDeviceAsset mspDevice

.mRID .objectlD
name Name MultiSpeak uses a CIM equivalent

identifiedObject class to pass attributes
such as Name
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Table 3-28

EndDeviceControls Transformations

demandResponseProgram = demandResponseEvent

scheduledInterval.start demandResponseEvent
schduledInterval.end .duration

mRID loadManagementlD
EndDeviceGroup loadSection

EndDeviceGroup.mRID loadGrouplD
groupAddress loadGroup

Table 3-29
EndDeviceControls Gaps

The challenge is the intent of
each of these parent classes.
One is pre-event, one is post-
event.

Nominally start/end can be used
to calculate a duration but the
question goes back to the intent
of the information being
captured

loadManagementlD is of type
objectlD

The challenge here is a group of
EndDevices versus what is an
area of load within the
distribution grid

loadGrouplD is of type objectlD

CIM groupAddress is an
integrer, MultiSpeak loadGroup
is a string

DemandResposneProgram

type

drProgramlevel

drProgramMandatory

priceSignal ZigbeePublishPrice
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MultiSpeak has classes for
demandResponse events, not
programs

Level of a demand response
program request, where
O=emergency.

Boolean indicating wether the
request is mandatory

There is not a direct correlation
between the CIM attribute and the
MultiSpeak class although
nominally priceSignal
(loatQuantity) might be
transformed to ratelabel (string)



| | EndDeviceControls

&

EI []File: EndDeviceContrals.xml E D File: mspEndDeviceControls.xml
E| {} m:EndDeviceControls 5-E_| {} m:mspEndDeviceControls
‘B £} m:EndDeviceControl ‘B {} m:mspEndDeviceContral
------- {} m:mRID o { } miobjectiD
ymudescription 00 0pB— 0000000000000 g i {}m:description
YmudrProgramlLevel B8 {}m:ZigbeePulishPrice
¥} medrProgramMandatory E i { ¥ micurrency
------- {} m:priceSignal [ 4 }m:rateLabel
------- {} m:type [ l A} munitOfMeasure
7 {} m:DemandResponseProgram l’_\_\\\—p ------- {} m:deviceType
e {3 m:mRID I’__\\\\—lr B {}m:demandResponseEvent
-{}m:name E b @ {} m:duration Time duration
{}m:type 3 A} m:loadManagementlD derivation
‘B {}m:EndDeviceAsset [ b @ {ym:Name maxOccurs
o {} m:mRID [: - {} m:load Section
a {} m:EndDeviceGroup [ S -{} m:loadGroup
o {3 mmRID [ A} m:loadGrouplD derivation
-{}m:groupAddress [ 3 -B {}m:mspDevice
& {} m:scheduledinterval [ subtract 3 i {} m:objectlD derivation

{¥m:end ) =
A} m:start [ result
wvalue?

Figure 3-9
XSD Mapping of CIM EndDeviceControls to MultiSpeak Equivalent Profile

End Device Events

The biggest challenge with this profile is that CIM EndDeviceEvents is

an abstraction meant to serve any “end device” whereas the event class in
MultiSpeak is associated with metering. The other challenge is that MultiSpeak
uses a wide variety of classes and enumerations to document different types of
status depending on the context where CIM uses a generic, compound status
class that can be in multiple contexts.

Another challenge is that there is not a good fit for CIM category attribute.
MultiSpeak’s outageEventStatus appears that it could be leveraged to serve this
purpose, however there is normally no relation in MultiSpeak between an “event
(for metering) and an outageEvent which is normally associated with outage

management.
wXSDcomplexTypexs
MultiSpeak V411:mspMeter
+ meterStatuslist :meterStatuslist
\ «XSDcomplexTypes
Multi Speak Vd411:
malerEvent MeterStatusList - can
X SDcompl X Stcome e pull in stati related
hulti Speak Vxl'1'1 MultiSpeak V411:: + ocodeString :string related to 3 meter
il eventinstance + domain :sfring event, recognize that
eventinstances . i . )
0.~ 0.1| + domainPart :string this doesn't cover the
frool N 'T'EE'”: IwEEiL N + index :string gamut of all
 timeS ey e + type :string enddevicesvents, still
+ walue :sting useful.

Figure 3-10
UML of MultiSpeak Equivalent of CIM EndDeviceEvent Profile
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Table 3-30
EndDeviceEvents Correlations

mRID objectlD
argument argument
userlD userlD
timeStamp  dateTime

reason comments MultiSpeak comments normally does not
have an association to event

Table 3-317
EndDeviceEvents Transformations

category  outageEventStatus  No direct correlation but some attributes in the
outageEventStatus might be able to be mapped to
category

Table 3-32
EndDeviceEvents Gaps

severity No MultiSpeak equivalent

El

S TFile: Endbevicebventsxmi

8 {}ymiEndDeviceEvents ) mspEndDeviceEvents.

TE {) miEnddeviceEvent \' BT JFile: mspEndDeviceEvents xmi
£ mmRID \. 3 ) mspmspEndDeviceEvents

(- {} m:category -2 {) msp:eventinstances

E__ {) micreatedbateTime: B {mspieventinstance
e () midescription {dmspimeteriD T is the denifier for 3 meter Note that he meter mght b
. . {)mireason {)ymspimeterto Ieter number. Tis is a utity-assioned, human readable
Th|s mcpp| ng 1 { ) miseverity - { ymsp:objectld The index or key that uniquely identif tance of thl
Y muserid {}mspiserviceType This identifies the type of service this meter records

(}msputility This is a string identifier for the utity that owns this meter

illustrates that CIM i s RS

. {) m:status {¥msp:meterEvent This is an thEcHhM carries
category can either [
{}msp:meterStatus| of meter statuses.

..{}mspcodestring T
{}msp:domain Tris

4 carry the siring representation of the everl

be mapped directly to
MultiSpeak
codestring, or

d carry the type part numeric value (e.0., 7)

{}mspvalue The meterEventCods may also have an additional value here|

category can be

decomposed into its
subordinate parts s

resutt|

Figure 3-11
Mapping of the CIM EndDeviceEvents to MultiSpeak mspEndDeviceEvents Profile
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End Device Firmware

The EndDeviceFirmware profile captures information about the particular
functions that a device might have. This closely correlates to the MultiSpeak

concept of Modules.

Table 3-33

EndDeviceFirmware Correlations

EndDeviceAsset
mRID

amrSystem

serialNumber

Table 3-34

EndDeviceFirmware Transformations

mspMeter
objectlD

AMRVendor

serialNumber

DeviceFunctions

mRID
Category
ActivityRecords

createdDateTime

reason
severity
category

application
configID
disabled
hardwarelD
password
programl|D

category

Module

objectlD
moduleType

mspAlarm

eventTime

eventCode

description

moduleType
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MultiSpeak uses a parent class modulelist
that allows for 1..* modules

There is not a good match between these
two classes although the intent appears to
be similar

MultiSpeak has a specific code definition
for events that are generated, however, it
appears that the CIM attributes could be

concatenated and mapped to this.

While MultiSpeak allows for more than
one instance of a module, the CIM
DeviceFunction class has more granular
information about a given DeviceFunction.
However, these attributes can be
concatenated and mapped to the
MultiSpeak description attribute.

Category of DeviceFunction is equivalent
to moduleType of module



Table 3-35
EndDeviceFirmware Gaps

Status CIM has a generic status class associated
with the Activity records; no such status
equivalent exists with mspAlarm

MultiSpeak has an additional identifier field
for the device that has caused the alarm

(CIM activity).

sourceldentifier

& EndDeviceFin

= (] File: EndDeviceFirmware.xml | mspEndDeviceFirmware

‘B () m:EndDeviceFirmware L I3 [ ] File: mspEndDeviceFirmware.xml
B (Y m:EndDeviceasset § B {) m:mspEndDeviceFirmware
- {}m:mRID L & {}m:mspMeter This is an abstract class from which all meter del
{}mamrSystem L {)m:objectid This is the key fisld for this object type. The use o
- {}micategory [ This is the key field for this object type. The use ¢
e {3 miseriallumber » {}m:AMRDeviceType Vendor-specifc device designation.
B {} m:ActivityRecords [} _,JEA concat -~ {}m:AMRVendor Name of AR vendor.
o {} micategory B = Fvalued &) [ ‘B {}m:moduleList
foe {} micreatedDateTime [ \ pvalue2 B result] = {} m:module This is an add-on module or board for a meter of
- {} mireason » ‘_‘ Jpvalue3E| {}m:objectD This is the key field for this object type. The ug
{} mi:severity [ - This is the key field for this object type. The u
80 mstatus ‘ {)}m:description A desciption of this module.
)l:ll:dateTime ‘ ‘ - { }mefirmwareVersion The version of the firmware for this}
O mireason <5, ~.'_(4 o {} mzmoduleType This is a string identifier for a type of mod
o m:remark \ / ‘B {}m:mspAlarm
. = [ {} m:objectlD This is the key field for this object type. The use
)m:\_ralue N = This is the key field for this object type. The ust
B (Y m:DeviceFunctions ’ {}m:eventCode This is an object that carries meter and/or he
{3} m:mRID L codes. The numeric code (2.0, "7.20.7.27%)
i {} m:application [ carried in the eventCode complex type itself
- {} mcategory ! | fi) concat - {}m:eventTime The date and time that the event occurred.
{3} m:configlD [: pvaluet & [ i {} mzsourceldentifier Identifier for the source of the alarm.
-~ {} mudisabled » pvalue? & {}m:serialNumber Weter serial number. This is the original nur
i {} mefirmwearelD | lue3 i
resul
{3 m:hardwarelD
o {} mzpassword
- {} m:programiD |p——g._:va|u35®

Figure 3-1Z

EndDeviceFirmware CIM to MultiSpeak Profile Mapping

Meter Asset Config

This profile passes the configuration information about a meter asset including
its capabilities and in the CIM, the seals that are associated with the meter.
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Table 3-36
MeterAssetConfig Correlations

MeterAsset electricMeter
.mRID .objectlD
.category .AMRDeviceType
installedDate .installedDate

.serialNumber .serialNumber
.amrSystem .amrVendor

kH electricNameplate

kR kH

kR

Servicelocation servicelocation
.mRID .customer|D

sealNumber sealNumber

Table 3-37

MeterAssetConfig Transformations

None None
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Table 3-38
MeterAssetConfig Gaps

CIM MultiSpeak Comments
Seals In addition to sealNumber
.condition (which correlates to MultiSpeak
.kind sealNumber), CIM provides

addition attributes that indicate
when the seal was applied and
enumerations for the seal
condition and the type (kind) of
seal that was applied

.description
.appliedDateTime

MeterAsset electricMeter
.application billingCycle
.demandResponse .catalogNumber
.disconnect .manufacturer
.dstEnabled .meterNo
formNumber .meterStatusList
initialCondition .meterType
initialLossOfLife
JoadControl metrologyFirmwareRe
JotNumber vision
manufacturedDate
.meterology metrologyFirmwareVe
.outageReport rsion
.readRequest .removedDate
.relayCapable

reverseFlowHandling
timeZoneOffset
.utctNumber

Status
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E| MeterAs=etConfig
=] '] File: MeterAssetConfig.axml

| mspMetersssetConfig

== ] File: mspMeterAssetConfig.xml

[ EI {}m:MeterAssetConfig

‘B {} m:mspMeterAssetConfig

‘3 {}m:MeterAsset
- {¥}m:mRID

B {} m:electricMeter

-~ {¥ym:aliasName

- {¥}m:objectiD
- {}m:AMRDeviceType

- { ¥ mzamrSystem
- { }ym:application
—{ ¥ m:category
-~ {¥m:demandResponse
- { }m:description
—{ }ymudisconnect
~ {¥m:dstEnabled
~ {¥m:formlumber
- { ¥} mzinitialCondition
-~ { ¥ minitialLossOfLife
- {}m:installationDate
¥ m:kH
¥y mzkR
- {¥m:loadControl
—{ }m:lotNumber
— { ¥ m:manufacturedDate
-~ {}m:metrology
- {¥m:name
- { } m:outageReport
- { ¥ mireadRequest
~{¥m:relayCapable
- { ¥ m:reverseFlowHandling
-~ {¥ym:seriallumber
-~ {¥ym:timeZoneDffset
- { ymzutcNumber
H{}m:Seals
{} m:mRID
- {¥ym:aliasName
- {} m:appliedDateTime
- {3} m:condition
- {¥m:description
- {¥m:kind
- {¥m:name
- {}m:seallumber
- {} m:ServiceDeliveryPoint
{} m:mRID
- { }mealiaslame
-~ { }miname
B {}m:ServiceLocation
A mzmRID
-4 }maliasName
{} mename
& {} m:status

Figure 3-15

— {¥m:AMRVendor

- {¥m:billingCycle
- {} m:cataloglumber
- {}miinstalledDate
- {}m:manufacturer
—{¥m:meterlo
- {¥m:meterStatusList
- {3} m:meterType
- { ¥ m:metrologyFirmwareRevision
- {} m:metrologyFirmwareVersion
- {¥m:removedDate
- {¥m:seriallumber
& {} m:serviceLocation
------- {} m:customeriD
------- {} m:description
------- {} m:facilityName
------- {}ym:serviceAddress
------- {}m:sIC
------- {}m:sitelD
& {3} m:electricNameplate

- {} m:meterBaselD
2 {}m:seallumberList
i { } miseallumber

B ) mmspMeter Tvee|

MeterAssetConfig CIM to MultiSpeak Profile Mapping
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Meter Asset Reading

:— CIM MeterAsset :

I | XSDcomplexTypes
«XSDeEmPIEXTYR... = plexTyp: — |
;i [ MultiSpeak V411:mspMeter o 1
M”’"mi"e[‘}’:;‘rﬂ" | c p ulti Speak Va11:] |
s XSDextensi ||+ installedDate mspDateTime [~ padenmions | electrictster | |
objectiD :ohjectiD | + removedDste :mspDateTime {root} |
||+ seriaiMumber string :
: |

«XSDextensions [

accumulati

+ channel sinteger

0.1

neme string

g
messuremeniType string
units :uom

|
«XSDextensions «XSDoomplexTy.

| — | [ e b bttt bt -

1 M“m"';;?;‘d"‘n“; i CIM Reading Quality :

| |

XSDoomplexTypen |
_______________ | | « plexTyps
+ meterD meterlD -
: CIM SenvipeLocation : | ™ 3 I Multi Speak Va11:: :
d StatusCod.
| | : : «XSDcomplexTypen i |
: «XSDoomplexTypes | H \|/01 | MultiSpeak V411:: %‘1 S ey oo [
| M”"'E.;PEE"V‘:" : : - | |readingStatusCodeEntry + codelndex string :
serviceLocation | = o0 .

l {root} | aXSDextensions | «XSDoompl... «XSDcompl H e originatingSystemiD string [ |
| | | ulti Speak V411 ulti Speak V411 | |
: + customerlD :chjecD : : ) o ing | 0. :
| |+ desiption sting Pp— 1 i
| |+ faciliyNsme sting ! i vaiue S ! |
| |+ serviceAddress :address| | H | |
| |+ siC string | | «XS0eomplexTypes |
']+ sitelD sting | h 1 Multi Speak V411:: |
CEREmm— il | | |readingStatuscodetList |

| |

| I :

i -

| vz 1

|

|

: «XSDeomplexTypes

l «XSDoomplexTypes Wulti Speak Va11

| Multi Speak V411:readingType readingTypeCode

|

I

|

|

I

|

1

I

|

|

|

|

1

|

|

Figure 3-14
UML Mapping of MultiSpeak Equivalent to CIM MeterAssetReading Profile

Table 3-39
MeterAssetReading Correlations

CIM MultiSpeak Comments

MeterAsset.mRID electricMeter.objectlD
.serialNumber .serialNumber

MeterReadings MeterReading
ReadingType.mRID readingType.objectlD

MeterAssetReading uses addresses attributes that can be found in Appendix A,
Table A-1 Address Correlations.

<3-32>»



Table 3-40

MeterAssetReading Transformations

readingValues

Readings
timestamp

.value
ReadingType
ReadingQualities

.quality

MeterAssetReading uses Service Location transformations which can be found in
Appendix A, Table A-3 Service Location related transformations.

Table 3-47

MeterAssetReading Gaps

MeterServiceWork

.kind
.priority

.requestDateTime

Status

readingValue.value
readingType
readingType

.defaultQuality

readingType

.channel
.defaultValueDataType
.dynamicConfiguration
forwardChronology
.measTypeCategory
.measurementType
.units

readingTypeCode

.accumulationBehavior
.dataQualifier
.displayableUOM
flowDirection
.measurementCategory
.name

.phaselndex
timeAttribute
.unitsMultiplier
.UOMCategory
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Meter Readings

The CIM MeterReadings profile contains within in two main structures,
MeterReading and ReadingType. Additionally, within the MeterReading
there is also information about EndDeviceEvents, CustomerAgreement
which identifies the customer, the MeterAsset which identifies the meter,
IntervalBlocks, the Readings, and finally, the ServiceDeliveryPoint of the
MeterReadings.

For the EndDeviceEvent mappings see the paragraph, End Device Events.

.

In MultiSpeak
MeterNo is human
readable meta data
for the meter, the
identifier is a meterlD,
a complex type that
includes both an
objectlD and a
serviceType

:— CIM EnddeviceEvents —} ________________
| «XSDoomplexTy... | :’ ZIM Meterh 1
____________ | meterEvent | |
‘F CIM GustomerAgreement | || «xSDoompl... XSDoomplegiEs | : |
| | 1| eventinstances e * codeSting :string |5 | «XSDoomplexTypes |
| «XSDcomplexTypea | | = P— + domeain :string | | meterlD 1
| it | | | *  =iensions :exensio 0.1|+ domasinFart :string| | 1 1
| | | ¢ D | '_‘5 iz 5 + index string | | :
| |+ customeriD -objectin : : N e + type string } 1 i
} H + yalue string | : |
-4 .~ - J | | «XSDattributes |
| = Utility string |
T T e T T T T T T T L «XSDcomplexTyy ! o !
CIM Interval Blods / Readings sXSDextensians =] plex DR | [ 1
| i mspObject | I = o
| | H «XSDeomplexTypea [ | S=— === —————————
: «XSDoomplexTy. ________L_--—"D + objeciD :objectiD [ «XSDextensions | serviceLocation |
meterReading ' |
[ e : : + customerlD :objedtD | |
| |
| |
| + devicelD :string | mm—— === -
= Lo i
: r— } | CIM IntervalBlods :
| b | : «XSDcompl. |
| I blocks |
| i | «XSDexensions
| [ 0.1 |
| (] | T T T T T inmea T T T T T T
CIM ReadingT;
: } | «XSDeomplexTypes : | RS
| | : intervalData | | «XSDcomplexTypes
| «XSDeomplexTypes I + comement oo | | readingType
! readingValue I e . ! I
| I intervalDelimiter string [ | | - :
| |+ readingStatusCode readingStatusCede [0..1] [ | = statuzDelimiter string | [+ +A-SUcOmE
I . . S gl I | |- readingTypeList
| eadingType :string | | | | ;
| |+ timeStamp :mspDateTime | : 1 N ey
| |+ value sting i | b
| I | 1T P d
L o - 1 | |+ messurzmentType =string
| | | [+ units :uom
[ ! [
| |
l sXSDoomplexTypes | |
1 intervalProfile 1 l 0.1
i ! !
1 + intervalLength :duration : l HSDcomplexTypes
: + nsr;!‘s EHM' ! : readingTypeCode
+ prcfilelD :sting
: : : +  sccumulstionBehavior isting
1 | 1
1
: «XSDeompl | :
| channels | | =
: 5 : : toategory string
| | name :string
: «XSDcomplexTypes | |
| intervalChannel : |
| 1
| + fieldDesciption sting | | |
| + fieldMame string | |
[ + index tinteger : L
: + units :uom |
Lo _I======————=_ | |

Figure 3-15

UML for MultiSpeak Equivalent of the CIM MeterReadings Profile

In CIM, MeterAsset has a status where in MultiSpeak the meter is identified
first then the object caries the status.
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Table 3-42
MeterReadings Correlations

ReadingType readingType
.mRID .objectlD
.channelNumber .channel
.defaultQuality .defaultQuality
.defaultValueDataType .defaultValueDataType
.dynamicConfiguration .dynamicConfiguration
.multiplier .unitsMultiplier
.name .name
.unit .units

Readings readingValues
fimestamp fimestamp
.value .value

Table 3-43

MeterReadings Transformations

CustomerAgreement customerlD A customerID in MultiSpeak
“mRID is of type objectlD, which
can be used fo identify a
given customer

intervallength timeAttribute

kind measTypeCategory

reverseChronology forwardChronology The intent is to indicate
chronology, one is simply
the inverse of the other

ReadingQualties readingStatusCode These correspond to IEC

.quality .codeCateogry 61968-9 Annex C
.codelndex

.originatingSystemI|D

IntervalBlocks blocks
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Table 3-44
MeterReadings Gaps

CIM MultiSpeak Comments

readingTypelist MultiSpeak has the
capability through the list
class, to associate many
readingTypes.
Pending

.multiplyBeforeAdd

.offset

.scalarDenominator

.scalarFloat

.scalarNumerator

intervalData
.comment
.intervalDelimiter
.statusDelimiter

profiles

intervalProfile
.intervallength
.name
.profilelD

channels

intervalChannel
fieldDescription
fieldName
.index

.units

While both CIM and MultiSpeak handle interval blocks, they appear to be
handled differently. CIM has the Pending class and then intervalReadings with
values, timestamps and associated ReadingQualities, where MultiSpeak has many
more attributes for intervalData, profiles, and channels.

Meter Read Schedule

This profile creates a schedule and in the CIM, has a customer account, customer
agreement, end device asset, or end device group associated with it.
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Table 3-45
MeterReadSchedule Correlations

CustomerAccount = account

.mRID .objectlD
EndDeviceAsset  mspMeter
.mRID .objectlD
EndDeviceGroup = meterGrouplist In MultiSpeak the meterList can also be used
.groupAddress .meterGroupID to define which meters belong to a group
ReadingType readingType
.mRID
.name .readingTypeCode

.name

TimeSchedule readingSchedule

.offset .offset
.disabled .isEnabled
Table 3-46

MeterReadSchedule Transformations

TimeSchedule readingSchedule
recurrancePattern periodicSchedule
.recurrancePeriod period
.timeUnits
.startTime
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Table 3-47
MeterReadSchedule Gaps

servicelocation ' In MultiSpeak a servicelocation
can be associated with the readingSchedule
which may provide important information
about the area where the readings are
occurring
The allowable window of time that the reading
can occur

window
.end
.start
TimePoints
.absoluteTime
_relativeTimelnterval
.sequenceNumber
CustomerAgreement
.mRID
schedulelnterval

.end

.start

[ & WeterReaoschedule
(= El File: MeterRead Schedule.xml

| & mepMeterReadSchedule
= El File: mepMeterRead Schedule.xml

21 {} m:MeterReadSchedule Ly MeterRead Schedule
B {}m:CustomerAccount £ {}m:account This is a customer account.
e {3 mzmRID _ {) m:objectlD This is the key fisld for this object type. The use of objectiD is always reqy,
-3 {}m:CustomerAgreement Thig is the key field for this object type. The use of objectlD is always reg
e {3} m:mRID {} m:serviceLocations
-3 {}m:EndDeviceAsset » B= {) m:serviceLocation This is a location at which a customer can receive service. As
e {3} m:mRID » _{}m:ohwjec‘lll] This is the key field for this object type. The use of objectlD is always |
N Thig is the key field for this object type. The use of objectlD iz always
£ :EndDeviceG
E‘ {}{I; " v ddroup : -{} m:customerlD Customer's identitication number. This should be the objectD of the
O m:gro_up:— ress ! -{} m:description Additional information about this serviceLocation
I m:Readin
I { RIDg e ! p O {}m:mspMeter This is an abstract class from which all meter device classes inherit
m:m
} b i {)} mzobjectD This is the key field for this object type. The use of objectiD is always reqy,
{}m:name [ This is the key field for this object type. The use of objectlD is always req
{}m:TimeSchedule [ . 3 {}mreadingType
{}m:disabled F {} m:measurementType This is either a string description of the type of measurement
{¥m:offset L - & {} m:readingTypeCode This optional element carries the information to create a CIM-col
{}m:recurrencePattern L 3 -{}m:name This is the human-readable string name for this type of reading.
{}mrecurrencePeriod k > ] {}m:readingSchedule . meter reading schedule.
{ymscheduleinterval D s\ Ty ] {} m:objectiD This is the key field for this object type. The use of objectiD is always requ,
{}m:end This is the key field for this object type. The use of objectD is always reg
~{}m:start o {} miisEnabled
& {}m:TimePoints e {} m:offset The offset from midnight (i.e., 0 hours, 0 minutes, 0 seconds) for the periodic
{} m:absoluteTime ¢ 3 {} m:periodicSchedule
{} merelativeTimelnterval 4 {}m:period
{}m:sequenceNumber A{¥m:timeUnits Unitz of time.
{}m:window {) m:startTime IS0 8601 date time. All dateTime fields will be formatted with UTC offs
2005-08-15T11:30n22 7:00
where the date is in ¥™"™"y-MM-DD format and the time is in military tim
b 3 {) m:meterGroupList
3 f {} m:meterGrouplD

Figure 3-16

= {} m:meterList The meteriDs for the meters contained in this meter group.

E| {} m:meterlD This is the identifier for a meter. Note that the meter might be of different
-{}m:objectiD The index or key that uniquely identifies an instance of this type of obj
-{}m:serviceType This identifies the type of service this meter records. For instanci

MeterReadSchedule CIM to MultiSpeak Profile Mapping
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Meter Service Requests

Meter Service Requests profile handles service requests for meters which may
also include a meter swap-out, and meter readings for both the old (final) and
new (initial) meters, if the meter needs to be replaced. This is a fairly common
scenario as even if a meter can be repaired it is usually brought back to the meter
shop for the repair and a replacement meter installed in the field as a result of the
service work.

For the CIM, ReadingType is handled a bit differently in this profile than in the
MeterReadings profile. In this profile instead of having the full structure that is
seen in the MeterReadings profile, there is only an mRID, name, and optionally,
a unit. For the MeterAsset (representing the new meter) and OldMeterAsset
(for the old meter) the Reading T'ype in the associated MeterReadings is a ref.

TIM ActivityRecards

<XSDcomplexTyp.
mspObject

customer

«XSDex«XSDexensions

«XSDcomplexTyp

«XSDsimple.
speciallieeds

«XSDeomplexTypen «XSDoomplexTy.
mspAlarm meterEvent

mspObject

cbjectiD :ohjsctiD:

CIM MetesServiceWork

«XSDeomplexTypes

serviceOrder

N

|

I

|

I

| froof}
I [+ e

I

} + domain string

I

|
I
I
|
1
1
1
+ codeSting =ting | |
I
I
I
|
|
|

mspieter

«XSDcomplexTypes

«XSDextensions

I 1
| 1
| |
I 3
i 1
| |
i |
} + serislNumber :string :
| 1
‘ A |
] S ! CIM MetesReadings
I y XSDoempl : ?
| «XSDoompl. —_
I = ! ding\Val
| froot} [0+ form string : «XSDoomplexTyp... i N readingValue
} + meterBazelD :objectiD [0..1 L= | maading Ty 0.7 |+ fisldName swing 0.1
| + Ir :foag | o) + measurementPeriod :measurementPeriod
e e e -

‘mapObject

+ objediD ‘cbjectiD

«XSDoomplexTypen ! u sdingStstusCode [0..1

«XSDeomplexTypes
meterlD

+ meterNo string

electricMeterExchange

sterReading :meterReading
rResding ‘meterResading

=XSDeomplexTypes
mspDeviceExchange

+ objediD :objeciD
+ senviceType senviceType

«XSDattributes
+ utility string

Figure 3-17

+ meterBaselD objectiD
+ serviceLocationlD :obje:

e

adingType st

«XSDeomplexTy. -
+ readingTypeGode readingTypeGode [0..1]

meterReading

«XSDcomplexTypes
readingTypeCode

+ ftimeStamp :mspDateTime
+ units uem
+ value string

+ devicelD string
+ meterD :meterlD

ring
string

UML of MultiSpeak Equivalent of the CIM MeterServiceRequests Profile
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Table 3-48
MeferServiceRequests Correlations

ReadingType readingType.objectiD
.mRID

Customers customer
.kind servType

MeterAsset electricMeter
.amrSystem .amrVendor
.serialNumber .serialNumber

electricNameplate

kh kh
kr kr

Meter Readings

The CIM Meter Service Work profile also contains a set of meter reads for both
the old and new meter (if appropriate for the profile). See the paragraph on
MeterReadings for the associated mappings.

Table 3-49
MeterServiceRequests Transformations

amrSystem amrVendor
MeterServiceWork serviceOrder
.kind .soType
Customers customer Concatenate CIM specialNeed and
.specialNeed specialNeeds vip into MultiSpeak specialNeeds
.vip
CustomerAgreement  serviceOrder MultiSpeak does not support
mRID .accountNumner  CustomerAgreement but the mRID
can be mapped to an
accountNumber to identify the
customer
Activity Records

The CIM Meter Service Work profile also contains a set of Activity records. See
the paragraph on End Device Events to see how the category, severity, reason,
could be mapped or substringed to the appropriate MultiSpeak classes and
attributes.
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ServiceDeliveryPoints

Addresses are included as part of the service delivery point information. For the

address mappings see Appendix A, Table A-1 Address Correlations.
For more information see the paragraph on ServiceDeliveryPointConfig.

Table 3-50
MeterServiceRequests Gaps

CIM MultiSpeak Comments
Customer
.pucNumber
Status
MeterServiceWork

.priority
.category
JastModifiedDateTime

MeterAsset
formNumber

Meter System Events

The intent of this profile is to capture events that may occur throughout the
distribution network. There are three high level structures in this profile,
ComMediaAsset (what the device uses to communicate), EndDeviceAsset,
(the device itself), EndDeviceEvent (information relating to the event).

For EndDeviceEvent mappings see the paragraph End DeviceEvents.

The ComMediaAsset only contains an identifier for the communication device,
and optionally, a serialnumber.

One challenge is that the “end device” in MultiSpeak is the meter, where in CIM
it is meters or other devices that can communicate. In MultiSpeal mspMeter is
an abstract class, which happens to contain everything needed to map to an
EndDeviceAsset, but as an abstract class, would normally be inherited by
electricMeter, which is not semantically the same.
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mspEndDeviceAsset

Multi Speak V411:mspMeter

|

|

| «XSDoomplexTypes
aXSDcomplexTyp... :
|

|

|

|

|

MultiSpeak V411 froof] :
mspObject - |
«xSDextensions | i Ehiae |

+ objectiD :chjectiD || objectlD :objectlD |
|| «XSDelements |

: + AMRDeviceType :string [0..1] :

P AMRVendor ing |

| |+ meterStatuslist :meterStatusList [0.1]]

. I |+ serialMumber :string [0..1] |
«XSDextensions «XSDextensicns |

«XSDoomplexTypes mspEndDeviceEvent
Multi Speak V411:mspDevice «XSDocomplexTypes
A _ Multi Speak V411:mspAlarm «XSDcompl...
+ ss'ls!NumbE' sserislMumber oot MultiSpeak V411:
wmepObject eventList
+ objectlD objectlD «XSDelements
+ eventCode meterEvent [0..1]
+ eventTime :mspDeteTime
a.-
e - «XSDcomplexTy...
mspCpmMedi Multi Speak V411: «XSDoomplexTypes
meterEvent Multi Speak V411::event

«XS0compl...
fulti Speak V411
modulelist

any
domain :string
domainPart :string|
index string
value string

argument :string
dateTime msplateTime
meterEvent met ent
sequenceMumber
userlD :string

:unsignedint

«XSDathributes
+ opodeSting :string
+ type :string

«XSDextensions /
| 0.*

«XSDoomplexTypes 0
Multi Speak V411:module
froct}

+ desoiption :string

+ moduleType :sting
«XSDelements

+ firmwareVersion :string [0..1]

+ seriglMumber :serislMumber [0..1]

=X SDattributes
+ objectlD :ocbjectlD

Figure 3-18
UML of the MultiSpeak Equivalent to the CIM MeterSystemEvents Profile

Table 3-517

MeterSystemEvents Correlations

CIM MultiSpeak Comments

ComMediaAsset module

.mRID .objectlD

.serialNumber .serialNumber
EndDeviceAsset mspMeter

.mRID .objectlD

.serialNumber .serialNumber

.amrSystem .amrVendor

For information on the mapping of the EndDeviceEvents portion of this profile,
see the paragraph, End Device Events.
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Pricing Structure Config

The PricingStructureConfig profile is what is used to communicate tariff related
information. In addition to core tarift, CIM also supports consumption and
time-based tariff intervals.

|
|
mspPricing Structure «XSDsimple... «XSDcomplexTyp... | mspTariffintervallist
oot} description mspObject |
Q—|_ + startDateTime :mspDateTime

+ objectD :ocbjectiD

CIM Servig

«XSDsimple...
servType

«enumerstio...

servicaType mspTarifis

|

|

|

|

|

|

Electric |
Gas |
Water |
Fropans |
Refuse :
|

|

|

I

|

|

|

|

|

|

|

|

Sewer

|
|
|
|
|
|
|
|
|
|
|
| CIM TariffProfiles
| Telecom

|

|

|

|

|

|

|

|

|

|

|

T

Cable
Heating
Steam
Transportation
All

Other
Unknown

«XSDeompl... rateComponent

rateC:

|
} «XSDoomplexTypexs
rate }

ityUnits :uom
cumencyCode :cumencyCode
rateCode rateCode
rateComponentDesoiption :string

+ rateCode rateCode
+ rateCodeDeswiption :string
+ startTime :mspDateTime

|
|
|
|
|
|
«XSDcomplexTypes |
|
|
T
|
|
|

Figure 3-19
UMIL Representation of the MultiSpeak Equivalent of the CIM
PricingStructureConfig

Table 3-52
PricingStructureConfig Correlations

PricingStructure mspPricingStructure
.description .description
.code .rateCode
Tariffs.description mspTariffs

.rateComponentDescription
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Table 3-53

PricingStructureConfig Transformations

CIM

PricingStructure

Tariffs
.mRID
.startDate

PricingStructure
. .revenueKind

ServiceCategory
.name

TariffProfiles

fixedPortion
.energyUnit
.monetfaryUnit

ConsumptionTarriflntervals

TimeTarifflntervals
ChildCharges.name
Charges.mRID

MultiSpeak

mspPricingStructure

mspTariffs
.objectiD
.starfTime

mspTariffintervallist

mspPricingStructure
.servlype

serviceType

rateComponents

rateComponent
.commodityUnits
.currencyCode

mspTariffintervallist

mspTariffintervallist
rateCode

mspTariffintervallist

.objectlD
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Comments

Each of these “msp” classes
were abstract classes added
to be placeholders to facilitate
mapping to the CIM profile

Residential, Commercial, efc.

serviceType in MultiSpeak is
an enumeration of the many
types of services that could be
modeled

Using this abstract class as a
placeholder the rate,
rateComponents, and
rateComponent classes could
be used to model consumption
or timeTariff intervals



Table 3-54
PricingStructureConfig Gaps

CIM MultiSpeak

Status
docStatus

variablePortion

fixedPortion

code

revisionNumber
title

Tariffs
.endDate
lastModifiedDateTime

ChildCharges
kind

.variablePortion

fixedPortion
.energyUnit
.monefaryUnit
.multiplier

.value

Comments

Is of type CIM Status

CIM allows for the distinction of a
fixed and variable portion of a
tariff

Each of these attributes are in the
CIM profile, but are not defined
in the CIM specification, nor in

the CIM model.

Nominally there should not be an
empty date in a fariff so the
startDate of the next tariff is the
endDate of the previous tariff

The key gap in MultiSpeak in relation to the variable and fixed portion of the
CIM profile is the lack of a corresponding value and multiplier that the energy or
monetary units apply to. MultiSpeak has a currencyCOde and commodityUnits,

but no attribute to say “how many”.

Receipt Record

The ReceiptRecord profile is used to pass payment information from one system
to another. The CIM profile defines both credit card and check transactions.
MultiSpeak handles these two transaction types but also includes cash and ACH
transactions. CIM also includes vendor or cashier information related to the
transaction where MultiSpeak does not include this payment handling

information.
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«XSDcomplexTypes
Multi Speak V411:paymentTransaction
{roat

«XSDcomplexTyp...
MultiSpeak V411::
mspObject

«XSDelemants
+ sccountNumber :accountNumber [0..1
+ typeSenice string [0..1]

==

=XSDgroups
Multi Speak Va11::

«XSDcompl
—fululti Speak V411
0.%|  achPayment

0.1

«XSDcomplexTypes

Multi Speak V411::checkinfo

chediNumber string
nameOnChed: :string

bankRoutingNumber :string
chedingAccouniNumber string

Mo

«XSDcompl...
Multi Speak Va11:

~>{ eCheckPayment \
0.
/ «XSDeompl...

prutispeak vatsd

paymeniTransactionGroup

Figure3-20

/

cashPayment

«XSDattributes
+ objectiD :objectiD

A

«XSDextensions

«XSDextensions

«XSDeomplexTypes

Multi Speak V411::payableltem

chargeCode :string

Date :mspDateTime
dueDate :mspDateTime
lastFPaymentAmount :money
lastFaymentDate :mspDateTime
pastDusAmount :money

«XSDoomplexTypes
Multi Speak V411::tender

«XSDoomplex
MultiSpeak Va11::
0. |creditCardPayment

«XSDelements

amount :money
authorizationCode :string [0..1]
conveni {
financialTr
paymenthode :string [0..1
respons e

total :money [0..1
utilityFee :money [0..1]

1.

«XSDeamel...
flulti Speak V411

WG1

«XSDcomplexTypes

Multi Speak V411:creditCardinfol

sddress address
cardVerificationValue :string
creditCardExpDate string
ceditCardNumber string

firstName string
lastNeme :string

suffix :string
type :string

mName :middleName

UML of the MultiSpeak Equivalent of the CIM ReceiptRecord Profile

Table 3-55

ReceiptRecord Correlations

CIM
Receipt
.mRID

Card
.expiryDate
.cvNumber
.pan
Cheque
.chequeNumber
.micrNumber
bankAccountDetail
.holderName
.accountNumber
line
.amount
.dateTime
.notfe

MultiSpeak
paymentTransaction

.objectlD

creditCardInfo

.creditCardExpDate
.cardVerificationValue
.creditCardNumber

checkinfo

.checkingAccountNumber
.bankRoutingNumber

checklInfo

.nameOnCheck

.checkNumber
payableltem
.currentAmount
.dueDate
.description
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jableltemList
0.1 =2

0.1

«XSDcomplexTypes
Multi Speak V411
allowableTransactionTypes

+ tansactionType :string

Comments

paymentTransaction has an
objected if it inherits from
mspObiject (see UML above)




Table 3-56
ReceiptRecord Transformations

Receipt.description

typeService
Card creditCardlnfo
.accountHolderName firstName
lastName
.mName

_suffix

paymentTransaction

The CIM profile has only a
single name field, which would
need to be substringed into the
appropriate sub-fields.

Table 3-57
ReceiptRecord Gaps
CashierShift
VendorShift
paymentTransaction
.accountNumber
Receipt.isBankable
creditCardInfo.type
creditCardInfo.address
Cheque
.date
.kind
bankAccountDetail
.bankName
.branchCode
.holderID
cashPayment
achPayment
line.rounding
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Odd that the account for
which a payment might be

made is not included in the
CIM profile.

Visa, Mastercard, etc

Nominally the kind attribute
could be used to denote
normal check or ACH

MultiSpeak has significant
improvements over CIM for
this profile with support for
both ACH and cash

transactions



Table 3-57 (continued)
ReceiptRecord Gaps

payableltem
.chargeCode
.disconnectDate
JastPaymentAmount
JastPaymentDate
.pastDueAmount

payableltemlList
total
utilityFee

tender
.authorizationCode
financialTransactionlD
.paymentMode
.responseCode
.amount

.convenienceFee

This profile could be used to identify payers that may or may not be part of the
utility for example, service stations or banks that take payments on behalf of the
utility, or third party aggregators. The CashierShift or VendorShift classes are
used to capture who is taking the payment.

SDP Location Config
The SDPLocation profile is somewhat different than Service Delivery Point
configuration. SDPLocationConfig contains additional position point

information in addition to mail address and contact information.

This profile uses an abstract class mspSDILocation as a placeholder to tie the
other MultiSpeak related classes used to build this profile.
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Figure 3-21
UML of the MultiSpeak Equivalent of the CIM SDPlocationConfig Profile

Table 3-58
SDPlocationConfig Correlations

CIM

PositionPoints

.Xposition

.yPosition

.zPosition

SDPLocation
.corporateCode

MultiSpeak

gpsPoint
Jongitude
Jatitude
.altitude

servicelocation

SIC

For Address related mappings, see Appendix A, Table A-1.

For Phone related mappings, see Appendix A, Table A-2.
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Table 3-59
SDPlocationConfig Transformations

SDPLocation mspSDPLocation A transformation as mspSDPLocation
‘mRID .objectiD is an added abstract class used only
for this profile
SDPLocation servicelocation The three CIM attributes can be
.accessMethod .description concatenated and mapped to the

remark MultiSpeak description attribute

.siteAccessProblem
.description

For electronic address related transformation mappings, see Appendix A,

Table A-4.

Table 3-60
SDPlocationConfig Gaps

PositionPoints The sequence number
.sequenceNumber can be used to indicate
isPolygon a series of numbers

and isPolygon, a
Boolean, to indicate if
the resulting set of
coordinates closes.
SDPLocation

.occupancyDate

.category

.direction

.geolnfoReference

Status

Service Category Config

The Service Category Cpmfog profile is used to pass information about the
different types of services that may be used by an organization (e.g. electric, gas,
or water). This is the smallest CIM profile and essentially reflects an
enumeration of these different categories. The main different with MultiSpeak is
that the equivalent category, service Type, is associated with objectRef. Within
MultiSpeak objectRef can be used to refer to an account, a service, or a
serviceLocation, all of which may have a service Type associated with it.
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Table 3-61
ServiceCategoryConfig Correlations

mRID meterNo.objectlD
description description
Table 3-62

ServiceCategoryConfig Transformations

Kind serviceType Both attributes are enumerations of the types
of services that are supported

Table 3-63
ServiceCategoryConfig Gaps

name name and aliasName are both optional in this

aliasName profile and nominally the Name class and
identifiedObject class in MultiSpeak could be
used to map these two attributes

meterNo Since serviceType is always associated with a

utility meter, meterNo and utility are important
attributes, especially as MultiSpeak supports
the concept of meters being read by a utility
on the behalf of another utility

8| ServiceCategoryConfig n
) mspServiceCategoryConfig |

B[] File: ServiceCategoryConfig.xml
E'EJ {) m:ServiceCategoryConfig EI f:l File: mspServiceCategoryConfig.xml
E| {}m=serviceCategary EI {} m:mspServiceCategoryConfig
i -{} m:mRID EI {¥ym:mspServiceCategory & construct created for |
i { }midescription

g cwr cwy r— nay aay ay —

-{}m:aliasHame :
-{ }m:description £ {} m:objectRef
{}m:kind -{}m:name Name of instance of the object. When
. {}m:name -{}m:noun The noun is the name of the object typs
{ b {}m:objectiD This is the identifier for the instance
- {}m:zerviceType This identifies the type of service
Figure 3-2Z

ServiceCategoryConfig Profile Mapping
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Service Delivery Point Config

This profile contains information about a given service delivery point, e.g.
phase, current, power, voltage, and related billing information. It also contains
references to pricing structures (tariffs), SDPLocations, service category, service
location, and service supplier.

«XSDcomplexTypes «XSDcomplexTyp...
MultiSpeak V411:: MultiSpeak V411::
pPointObject | mspObject
«XSD i

facilitylD :string
GMLLocation :PointType «XSDextensions T ——
gpsLocation :gpsLocation A

gpsPoint :gpsPaint

e
gridLocation :string o . ST CIN }
rotation :rotation | F3 B | |
[ P l | N «XSDcomplexTypes | |
: «XSDeomplexTyp... | | : «XSDoampl...  MultiSpeak V411: }
U | muttispeakvatas | I | MultiSpeak V411 instrumentTransformers| |
l reaceatl :« . : meterBase L] a— }
| [-mepotyect : i 0.1 + pt :doudls !
: + objectiD objectiD | - _______ M
SEE——— |
CIM SenviceDeliferyFoin
«XSDcomplexTyp.
MultiSpeak V4115
«XSDextensians S o current
Multi Speak V411 -
electricService + units -cumentUnits

#XSDcomplexTypes
MultiSpeak V411:

«XSDcompl
Multi Speak V4113
rateComponents

__E

i

______________ ! |
- wXSDiimple... I
| B : Multi Speak Va1 | | wenumeratic.. }
} | priority | |MultiSpeak va11:{ |
| «XSDcomplexTypes [ l serviceType | _ «XSDcomplexTypen
|| |muttspear vat1zaseoun| | | = ! Multi Speak V411:rateComponent

ecnic

} + customenD objectiD : : Gaz }
| | | Water |
|
A, - o _ J

Figure 3-23
UML for MultiSpeak Equivalent of the CIM ServiceDeliveryPointConfig Profile
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Table 3-64
ServiceDeliveryPointConfig Correlations

ServiceDeliveryPoint servicelocation
.mRID .objectlD
billingCycle electricService.billingCycle
.budgetBill electricService.budgetBill
.description .description
JoadMgmt electricService.loadMgmt
.nominalServiceVoltage voltage.units
.ratedCurrent current.units
-ratedPower realEnergy.units
.servicePriority .priority

Table 3-65

ServiceDeliveryPointConfig Transformations

CustomerAgreement account MultiSpeak 4.1.5 does not
.mRID .customerlD support customer agreements,
but the mRID of an agreement
can be mapped to a customer

account
ServiceDeliveryPoint instrumentTransformers CIM uses a single attribute
.ciptReference ot where MultiSpeak splits this
pt between ct/pt.
servicelocation serviceDeliveryRemakr could be
.serviceDeliveryRemark .description concatenated with description
and mapped to the MultiSpeak
description field
PricingStructures rate
.mRID .objectlD
.name .rateCodeDescription
Tarriffs rateComponents CIM tariffs has an identifier
(from identifiedObject) and
name, where in MultiSpeak
4.1.5 this is a holder for one or
more rateComponent
TariffProfiles rateComponent
.name rateComponentDescription
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Table 3-65 (continued)

ServiceDeliveryPointConfig Transformations

resource.objectlD

ServiceSupplier.mRID

ServiceCategory.name  serviceType

ServiceSupplier in CIM identifies
personnel (utility or contractor) that
provides a service with associated
contact information. Resource in
MultiSpeak 4.1.5 can be used to
identify similar contact information (by
adding an association) but nominally
this is for physical assets, not people.

Normally in the CIM the mRID of a
ServiceCategory would be used to
uniquely identify the specific item.

See the paragraph for Supplier Config mapping to see how adding an association
to MultiSpeak contact related classes very closely emulates the CIM

ServiceSupplierConfig profile.

Table 3-66
ServiceDeliveryPointConfig Gaps

ServiceDeliveryPoint
.checkBilling
.consumptionRealEnergy
.estimatedload

.grounded
.phaseConfig
Tariffs.mRID
TariffProfiles.mRID
rate
.rateCode
.startTime
rateComponent
.commodityUnits
.currencyCode
.rateCode
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checkBilling is a boolean that reflects
that this is the result of of an inspection
or that a previous billing was in error

CIM uses mRID to identify fariffs and
trariffsProfiles

MultiSpeak uses the attributes that
contain the rate information rather than
a identifier, e.g. objected like the CIM
does



Table 3-66 (continued)
ServiceDeliveryPointConfig Gaps

servicelocation MultiSpeak has a variety of ways to
facilitylD identify a location beyond the address
‘GMLLocation that the CIM uses.

.gpslocation
.gpsPoint
.gridLocation
.rotation

SDPLocations.mRID

Service Location Config

There is a high degree of correlation between the CIM ServiceLocationConfig
and the equivalent MultiSPeak profile, mostly due to the commonality of address
related information between the two standards.

Table 3-67
ServicelocationConfig Correlations

mRID customertlD customerlD is type objectlD
City city

For address correlations see Appendix A, Table 3-69 Reused Address

Correlations.

Table 3-68
ServicelocationConfig Transformations

typeServiceloc SIC typeServiceloc is classification for the type of
location according to the utility while SIC is a
standard industry code. It may be more

appropriate to use CIM Organisation.code to
made to MultiSpeak SIC.

For ServiceLocation related transformations see Appendix A, Table 3-71 Reused
Service Location related transformations.
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Table 3-69

ServicelocationConfig Gaps

inspectReq

| | ServiceLocationConfig |

E1[ | File: ServiceLocationConfig.xml
=] {}m:ServiceLocationConfig

[ {}m:ServiceLocation Service location is the customer premig

------ {}m:mRID A NModelAuthority issues mRIDs. Given that each

{}m:siteAccessProblems Problems previously encounter
------ {} m:typeServiceLoc Classification for this type of service
-3 {} m:ErpAddresses
Y m:addressGeneral Additional address information, for
Y mecity Name of city.

{}m:country Name of the country.

}m:postalCode Fostal code for the address.

{} m:stateOrProvince Name of the state or province.

}m:suiteNumber The number of the apartment or suite.

-8 {} m:ServiceDeliveryPoints
{}m:mRID A Model Authority issues mRIDs. Given that eacl

Figure 3-24

faciltyName
townCode

buildingNumber
postOfficeBox
region
streetNumber
streetPrefix
streetSuffix

streefType

There is an inspection class in
MultiSpeak but this is more appropriate
for capturing data related to an
inspection, not flagging that one needs
to occur.

The detailedAddressFields provide more
address information and while used in
other CIM profiles, e.g.
ServiceSupplierConfig, this additional
information is not used in this profile.

‘ & mspServicelocationConfig

B [ File: M3 ServiceLocationConfig.xml

onfig

‘a0 Servicel
.2 {} m:serviceLocation This is a location at which a customer can receive ser

- {¥m:customeriD Customer's identitication number. This should be the objeq

------- {¥m:description Additional information about this servicelocation

"""" {} m:facilityName Name of facility for mulii-site business customer.

-3 {}m:zerviceAddress Physical address of this service location.

{}m:address1 Address ine 1.

------ {¥miaddress2 ~ddress line 2.

------ {}m:city Name of the city or municipality

------ {¥ m:country

2= {} m:detailedAddressFields Detailed information about the components

- {}m:addressGeneral

¥ m:buildingNumber

}m:streetlumber

{} m:streetPrefix

} m:streetSuffix

}m:streetType

} m:suiteNumber

------ {}m:postalCode The postal code. Forinstance, in the United States this
{}m:state The state or province.

------ {}m:townCode Additional information about the city or town, if required.

------- {¥}m:SIC The standard industry code for the business activity at this service|

------- {}m:sitelD ldentifier for site for a multi-site business customer.

ServicelocationConfig CIM to MultiSpeak Mapping

Of interest to the ServiceLocationConfig harmonization discussion is the
Network class from MultiSpeak offers additional information that may be of use
in reference to a service location. However, it should be noted.
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=) «X50complexTypes network
i «¥{50elements block
«X5Delements boardDist
=X50elerments city
=X50elements cityCode
«X5Delements country
«X50elernent= county
«X5Delements district
«X50elements franchiseDist
«¥5Delements lot
«X50elernents postalCode
«X50elernent= range
«X50elements schoolDist
«¥50elements section
«X50elements state
«X50elements subdivision
«X50elerments taxDist
«X50elerment» township

Figure 3-25
MultiSpeak Network Class

CALCLCLC L LU LCLCLC LT

Supplier Config

The Supplier Config profile in CIM is used to transfer information about the
service supplier, whether they work for the utility, a retailer, or other entity,
and all of the contact information associated with the supplier. Since this
information does not have an equivalent in MultiSpeak it would need to be
concatenated and mapped to the utility field that resource inherits from

mspObject.

MultiSpeak does not have this concept of a service supplier organization, but has
numerous classes to capture both information related to a work item and classes
to capture contact information. However, the contact information is associated
with the high level mspPerson. Useful for mapping purposes is a container class,
resource, available that is used for work related items that also inherits from
mspObject. Creating a MultiSpeak equivalent of Supplier Config profile is
simply a matter of adding an association from the resource class to the
contactinfo class shown here. A notable gap, since MultiSpeak does not have
this Supplier entity concept, is the issuerldentificationNumber used by CIM to
identify this organization (per ISO/IEC 7812-1 and ISO/IEC 7812-2) although
nominally this could be mapped into the MultiSpeak objectID (concatenated
with the mRID mapping from CIM).
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In this profile both MultiSpeak and CIM use complete addressing

information (where in the ServiceLocationConfig the CIM used limited address
information), which maps very well. MultiSpeak using a construct where there
can be many types of addresses which are tracked by an address type so it makes
for a fairly clean hierarchy. CIM on the other hand calls out two types of
addresses, street address and postal address in its profile. To map this second
class MultiSpeak can simply instantiate a new instance of address and assign it a

new type.

The other challenge with this profile is that the CIM captures other

types of electronic address besides email addresses; LAN, radio, and web,

which are not included in MultiSpeak. However, Multispeak has a generic
otherContactInformation class that can be used to capture this information;
again, it can be instantiated with a type to indicate the type of information being
captured and the information, LAN address, web address, or radio address,
mapped to the details attribute.

The final challenge is that the CIM profile uses the Status class construct and
mRID, name, description fields (from identifiedObject) when it is not clear what
value these classes and fields add to this profile. By tying the contact information
to the high level ServiceSupplier this provides all the identification that the
contact information should need to associate a given instance of contact
information with its organization.
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«XSDcomplexTyp...
MultiSpeak V411::
mspObject

«XSDattributes

wXSDcomplexTyp...
Multi Speak V411:

resource
{root}

«XSDattributex
mepObject

+ objectiD: objectiD
+ utility: string [0..1]

v

«XSDcompl...
filulti Speak V411
contactinfo

wXSDoomplexTypes 0.1 «XSDcompl... «XSDcompl... \ «XSDcompl...
Multi Speak V411: Multi Speak V411 Multi Speak V411 0.1 pulti Speak V411:
otherContactinformation addressList eMailList phoneList

I

T T =

«xenumeratio. ..
«XSDcomplexTypes «XSDcomplexTypexs «XSDcomplexTypes «XSDcomplexTypes Multi Speak V411
Multi Speak V411: Multi Speak V411::addressltem Multi Speak V411::eMailAddress Multi Speak V411::phoneNumber eMailType
otherContactitern
«XSDelements «XSDelements «*SDelements Personal
wXSDelements + address: sddress + eMail: + phone: telephoneNumber Business
+ details: string + addressType: string [D..1] + : eMail Type [0..1] + phoneType: phoneType [0..1] Alternate
+ infoType: sting [0..1] + iorityOrder: priority [0..1] + priorityOrder: priorityOrder | 1 + provityOrder: p Order [0..1 Other
aXSDcomplexTypes wXSDcomplexTypes aXSDcomplexTypes aenumerations «XSDsimple...
Multi Speak V411::address Multi Speak V411: Multi Speak Va11: Multi Speak Vd11: Multi Speak V411:
detailedAddressFields telephoneNumber phoneType priorityCrder
«XSDelements
+ address1: string [0..1] «XSDelements «XSDelements ch?'E
+ address2: string [0..1] + addressGeneral: string [0..1] + E"'SL"':'ESS
+ city: string [0..1] + buildingMumber: string [0..1] + I-.1:...|I5 L «XSDsimple. ..
+ country: string [0..1] = iceBox: string [0..1] + Business mobile Multi Speak V411:]
+ detailedAddressFields: detailedAddressFields [0..1] = + 1 Pager objectiD
= string [0..1] = + localMumber: string [0..1] Fax
+ [0..13 + Other
+ string [0..1] +
+ shrestType: s
+ suiteMumber:
Figure 3-26
UML of MultiSpeak Equivalent Servicesupplierconfig Profile
Table 3-70
Service Supplier Correlations
.
CIM MultiSpeak Comments

mRID resource.objectlD

eMail

email

For the address related mappings for this profile see Appendix Table A-1
Address Correlations.
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Table 3-71

ServiceSupplierConfig Transformations

CIM MultiSpeak Comments
kind resource. utility Kind identifies whether the service supplier is a
name utility, retailer, or other. This information would

need to be concatenated and placed in the utility
attribute that resource inherits

postalAddress/  address Not a transformation per se, but CIM calls out a

streetAddress specific class while MultiSpeak uses a concept
where additional addresses can be added by
instantiating a new class with the type being
noted addressType

LAN otherContactltem  MultiSpeak does not have these equivalent fields
web but allows for additional contact information to
radio be adding by instantiating new otherContactitems
Telephone. phoneType Description is inherited in the CIM class, but the
description phoneType in MultiSpeak is not a direct

correlation but is a contrstruct that allows
MultiSPeak to add new phone records associated

with an entity.
Table 3-72
ServiceSupplierConfig Gaps
CIM MultiSpeak Comments
Status It is not clear what value having a Status
associated with ServiceSupplier adds for this
profile
issuerldentifcation_ This is used by CIM per ISO/IEC 7812-1
Number and ISO/IEC 7812-2, prefix number issued

to an entity by the International Standards
Organisation for the purpose of tagging onto
electronic financial transactions

description, name, In some cases this inheritance is passed
mRID, aliasName down to subordinate classes as required
where it appears this information could be
optional.
addressType MultiSpeak uses these attributes to add
phoneType additional instantiations of a given class of
infoType contact information
emailType

priorityCode  MultiSpeak provides for the ability to have
multiple types of contact information, but
give information regarding the order in
which they should be used
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Transaction Record

The transaction record as a concept does not exist in MultiSpeak 4.1.5 so as can
be expected that are some significant gaps in this profile. Additionally, as there is
no equivalent root class for this profile in MultiSpeak, one was added (shown in
red in the figure) to be the placeholder for the associations that MultiSpeak does
support.

This profile could be used to identify payers that are not part of the utility for
example, service stations or banks that take payments on behalf of the utility, or
third party aggregators.

In CIM an account is associated with one rate tariff. In MultiSpeak an account
can have multiple service locations that can have multiple services. Each service is
associated with one rate tariff.

«XSDeomplexTyp.
MultiSpeak 411
mspObject

+ objectiD :objectiD

| nl

| CIM serviceUnitsEnergy |
mspTransaction

wXSDsimple J ) || exSDeomel... }

ulti Speak V411 - = Speak Va11 |

description realEnergy |

,,,,,,,,,, CIM line

«XSDeomplexTypes
CIM CustorerAccount

| i Multi Speak V411:acotsReceivable
} «XSDeomplexTyp... (5 «XSDoomplexTy
iSpeck V411- DT . | MultiSpeal V411
|| mutispeak vatiz | P pea
| account | ==
| « 5
| [“mepobect i «XSDeomplexTypen CDonmp i
| |+ objectin objectin| | || MultiSpeak va11:meterD e
| onl= g | allowableTransactionTypes

+ transactionType :string

+ serviceType serviceType

«XSDattributes CIM Tarrifts

+ utility :string

|
| |
[ 1
| |
I 1
| |
I[+ meterto siring |
: < objectiD :objectiD :
I 1
I |
I |
! 1
|

ption string [0..1

of acoount object so w + steriTime :mspDateTime [0..1

don't need the
association to acoount;
it iz what it is, literally.

+ = £

i
i
rll
I flostType
| mepObject vee ||
______________ - i U «XSOcomplexTypes |
| ey «%SDoemel... Wulti Speak V415::rateComponent
MultiSpeak V415:rate |
I e | l ulti Speak V415 |
acoountumber is of I ce = |
i XSDelement 01
type objedtD, itis a aXSDeomplexTypes o CodaloEl !
pointer to an instance MultiSpeak V411::paymentTransaction Cone [l !
i
I
|

+ typeService string

CIM AuxllaryAccount / Charges
«enumeratio...

ulti Speak V411
receivableType

£XSDcomplexTypes
HSDoompleTy, Wulti Speak '\:}41‘: =
MultiSpeak V411~ convenienceFeeltem

convenienceFeeList

Figure 3-27
UML of MultiSpeak Equivalent of CIM TransactionRecord

Table 3-73
TransactionRecord Correlations

CIM MultiSpeak Comments

description description
CustomerAccount account
.mRID .accountNumber

MeterAsset meterlD
.mRID .meterNo
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Table 3-74

TransactionRecord Transformations

CIM

Transaction

.mRID

Transaction

kind

Transaction
.serviceUnitsEnergy
.serviceUnitsError

PricingStructures
.mRID
.name

Tarriffs

TariffProfiles
.name

Charges
.description

Receipt
.mRID
.description

line.amount

MultiSpeak

mspTransaction

.objectlD

allowableTransactionTypes
.fransactionType

mspTransaction
.realEnergy

rate
.objectlD
.rateCodeDescription

rateComponents

rateComponent

.rateComponentDescription

acctsReceivable
.description

paymentTransaction

.accountNumber
typeService

acctsReceivable
.receivableAmount
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Comments

While this would normally
be a correlation,
mspTransaction is an
addition to the model to
facilitate the mapping of
this profile

The transaction may be for
energy, or a correction to
the energy transaction so
this is mapped using a

logical OR

CIM tariffs has an
identifier (from
identifiedObject) and
name, where in
MultiSpeak 4.1.5 this is a
holder for one or more
rateComponent



Table 3-75
TransactionRecord Gaps

VendorShift
CashierShift
UserAttributes

Transaction
.diverseReference
.donorReference
.receiverReference
.reversedld

AuxillaryAccount

meterlD
.serviceType

utility

ChildCharges

acctsReceivable
.receivableType
.servicelocationID
.serviceType

line
.note
.rounding
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MultiSpeak provides more
information to identify the meter
beyond just the
meterNo/objected

Nominally CIM line class maps
to MultiSpeak acctsReceivable,
however MultiSpeak provides
some additional attributes for
receivables






Section 4: On Demand Read Proof of
Concept

On Demand Read is a well understood use case in the Advanced Metering
Infrastructure (AMI) domain. There presumption is that a customer or a
customer service representative on the behalf of a customer will initiate a meter
reading in real time or semi real time. This use case demonstrates the data flow
from the back-office (or service that may be provisioned for the customer via the
back-office), through middle-ware, to the system that retrieves the reading from
the specified meter. The high-level diagram for this concept is soon below.

MultiSpeak
Sys[@m A Interface

CIM Interface System B

F
LF

ESB
VN
() (B? Eﬂ) )
Figure 4-1

High Level Integration Concept

"
LF

Normally in a MultiSpeak environment an InitiateMeterReadingsis used to
retrieve meter readings from the Meter Reading (MR) server). Once the

MR server has sent the request and the meter readings have been retrieved a
MultiSpeak ReadingChangedNotification service is used to send the meter
reading to the calling system. In this example then both System A and System
B as shown above would be using MultiSpeak based services.

For this proof of concept however to retrieve the meter reading a CIM-based
service would be used. At the time of this writing the CIM has a meterreading
profile and of course the model in its entirety, but no standardized service call.
However, a draft standard is available to guide this integration attempt, IEC
61968-100 (in committee draft stage at this point).
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Using guidance from this document a GetMeterReadings service is crafted.
Using the MultiSpeak and CIM-based WSDLs, the service are now ready to be
“wired up” using OpenESB® as the proof of concept middleware. The wire
diagram is shown below with InitiateMeterReadings show on the top left,
GetMeterreadings on the right, and finally ReadingChangeNotification on the
bottom left.

E onDemandReadPoC.bpel * = E] @
Source Mapper  Logging ||€"?|EE [ 100% = &} Ql@ Eﬁm‘@ |B| I )
L]
onDemandreadPoC o
PartnerLi...
=2
= = PartnerLi...
Receiyel. .
=2 = =
Tnvdkel
PartnerLi.. =
RephRe...
=
Figure 4-2

OpenESB Wire Diagram for MultiSpeak fo CIM Proof of Concept
Once the services are “wired up” mapping of the payloads need to occur.

First of all both MultiSpeak and CIM use properties in their message header that

are important for systems integration.

The following table notes the suggested mappings for the message headers.

® OpenESB — open source enterprise service bus http://wiki.open-esb.java.net/
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Table 4-1

MultiSpeak — CIM Message Header Mapping

MultiSpeak attribute

N/A - The verb is included as
part of the operation naming.

N/A - The noun is included as
part of the operation naming.

MajorVersion
MinorVersion
Build

Branch
BuildString

AppSource
AppVersion

Company

MessagelD

Timestamp

transactionID - The transactionlD
is not included in the message
header, rather it is included in
the operation definition for those
operations for which it is
required.
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CIM attribute
Verb

Noun

Revision

Source

ReplayDetection
(Nonce,

Created)

Timestamp

CorrelationlD

Comments

Identifies the action to be
taken

Identifies the type of
payload

For a mapping to occur the
integer type version
attributes need to be
changed fo string; the
resulting attributes can then
be concatenated and
mapped fo Revision

identifying the source of the
message, which should be
the ID of the system or
organization; for
MultiSpeak the AppSource,
AppVersion and Company
may be concatenated and
mapped o this field

A complexType made up of
Nonce ( a GUID or random
number good for at least a
day) and Created, a

timestamp.

A timestamp generated by
the source system to
indicate when the message
was created.

Can be supplied on a
request, so that the client
can correlate a
corresponding reply
message. The server will
using the incoming
correlation ID on the
outgoing reply.



Table 4-1 (continued)

MultiSpeak — CIM Message Header Mapping

MultiSpeak attribute

AuditiD
N/A

responseURL - the responseURL

is not included in the message
header, rather it is included in
the definition of the operation

for those operations for which it

is appropriate.
N/A

Context

N/A (The necessity of

acknowledgement is inherent in
the definition of the operations

and is not included in the
message header).

N/A

UserlD

Pwd

DefaultCurrencyCode
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CIM attribute

User

(UserID,
Organization)

ReplyAddress

Comment

Context

AckRequired

Property
(Name, Value)

N/A

N/A

N/A

Comments

User is a complex structure
that identifies the user and
associated organization.
Should be supplied as it
may be required for some
interfaces, depending upon
underlying
implementations.
MultiSpeak AuditiD is
mapped to UserlD

responseURL is not part of
the MultiSpeakMsgHeader,
but part of the payload, but
can be mapped to
ReplyAddress

A field to add optional
information about the
service

Indicates the message
pattern, e.g. Request,
Response

A flag indicating the an
acknowledgement should
be sent to the calling
system

A way to optionally extend
the header with other

attributes that are not
included in [EC 61968-100

This is an authentication
parameter for the system
that has sent the message.

This is an authentication
parameter for the system
that has sent the message.

ISO 4217 code for the
currency being used in the
transaction



Table 4-1 (continued)
MultiSpeak — CIM Message Header Mapping

MultiSpeak attribute CIM attribute Comments
CSUnits N/A Any of the CS or
CordinateSystemName N/A coordinate system items are
CoordinateSystemAuthority N/A only apprc_:priote if
CoordinateSystemAuthorityCode gefagrqphlcql data are )

N/A being sent. In that case it
Datum N/A is necessary to send the
coordinate system name,
CSUnits, and datum must
be sent in order to be able
to determine how to
interpret the x,y,z
coordinate data received.
SessionlD N/A The SessionID and
PreviousSession|D N/A PreviousSessionID are for

tightly coupled systems, e.g
instance engineering
analysis (DMS) and GIS.

In this case, it is desirable
to batch sets of edits into
sessions which can be
dealt with as transactions.
The PerviousSessionlD is
then used to track the
progress of a transaction
and throwing exceptions if
a particular transaction
arrives out of sequence.
This is necessary in
installations where delivery
is not guaranteed.
MultiSpeak does not
assume messaging
middleware is in place to
guarantee delivery.
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Table 4-1 (continued)
MultiSpeak — CIM Message Header Mapping

MultiSpeak attribute CIM attribute Comments
ObjectsRemaining N/A The LastSent,
LastSent N/A ObjectsRemaining along

with a calling parameter on
some methods,
lastReceived, enables two
systems to coordinate
chunking of data payloads.
The sending system sends a
chunk of data along with
the LastSent header
attribute and optionally an
ObijectsRemaining. The
receiver returns the value
that it received in the
LastSent in its subsequent
call by putting that value in
the lastReceived calling
parameter. This goes back
and forth until the sender
returns a set of data with
ObijectsRemaining set to 0.

RegistrationID N/A The identifier for an
instance of a subscription
for service. A potential
subscriber applies to a
server for a registrationID,
which the subscriber uses
to specify the data being
requested. Subsequent
data published pursuant to
the subscription for service
carries the registrationID so
that the subscriber knows
under which of potentially
many subscriptions it is
receiving this data.
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Table 4-1 (continued)
MultiSpeak — CIM Message Header Mapping

AuditPassword N/A Used in conjunction with
AuditlD in MultiSpeak web
services fo authenticate a
human user of an
automation service and to
provide audit logging
capabilities for actions
taken by a specific user.

Any Attribute Any Element
[ e [T of
" InitiateMeterReadingsByHete ~ Feader &35
= parameters Verb €3]

€3 MultiSpeakMsgHeader =

.. OF MajorVersion —
CF MinorVersion T

foid—| |[—mn

Noun €3—|

"o concat

String

- F Branch
-0 BuildString
- OF UserlD
of Pad
cf Apphame

String
String
String
String | El|——Revision <5
String /
String

of Appversion
oo @ Company
. OF DefaultCurrencyCode

cf Csunits

f CoordinateSystemName

of CoordinateSystemAuthe
oo @ CoordinateSystemAuthe

String

mn

String

String Je—*"

ReplayDetection €F-5

gDamm N | ——=context ¢3—|
SessionID N\ =
— || | Timesta —
f PreviousSessionID o e — nstamp 5
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- OF RegistrationID String — |B———5ource €¢F—
F MessagelD —— String 4
of TimeStamp P e R A
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- gi:m:;siwzd = : " | | ReplyAddress ¢F—|
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o i meteriio T T ————— | ——=UuserD €3
o OF serviceType o~ .
. I objectiD | ) § ~———| [~ Organization €3
Figure 4-3

MultiSpeak — CIM Message Header Mapping

The meterID of the calling service is then mapped to mRID of EndDeviceAsset
in CIM. Once the meter reading is returned it may be mapped via the
torthcoming MeterReading profile harmonization.

The proof of concept demonstrates that it is possible to successfully integrate
MultiSpeak and CIM-based applications in the same IT landscape. However,
there are a couple of caveats. The main caveat being how closely the CIM and
MultiSpeak profiles align. As has been seen profiles such as MeterSystemEvents
and ServiceSupplierConfig have a high degree of correlation. However

profiles that rely on the CIM document construct will show significant gaps as
MultiSpeak does not currently support the generic document class construct.
Finally any integration will fundamentally be based on the business requirements
of the specific organization.
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Figure 4-4

MultiSpeak meferlD to CIM EndDeviceAsset. mRID Mapping
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Section 5: Areas for Further Research

While this initial effort has developed a proof of concept for CIM to MultiSpeak
integration and examples for creating MultiSpeak equivalents of CIM profiles,
there are several areas that would benefit from more research. This effort
included mappings of all 23 of the existing IEC 61968-9 1st edition profiles
using MultiSpeak 4.1.5. The profiles also need to be mapped and validated
against the 2™ edition of IEC 61968 profiles once they are published, which is
expected in the first quarter of 2013.

This mapping was from CIM to MultiSpeak. For full integration there would
also need to be a mapping from MultiSpeak to CIM. While for many attributes
this would simply be a reverse of the CIM to MultiSpeak mapping, and gaps
would still be gaps, this would validate those attributes where transformation
occurred (e.g. string concatenation, logical functions). In practice the data that is
passed may need to be validated, (looking for fixed length, special characters,
keywords, etc) that determine how a string would be sub-stringed to map into
the specific elements. This initial effort focused on IEC 61968-9 mapping and
succeeding efforts may also want to examine IEC 61968-13 mapping.

While the mapping itself is of interest and provided specific guidance and useful
findings that have been shared with both the CIM and MultiSpeak communities,
the proof of the mapping would be for XSLTs to be created from the mappings
and used in interoperation tests with the respective testing groups. For example,
if a MultiSpeak service was transformed using an XSL'T and passed the CIM
interop test this would prove to the respective industries the value that the
mapping provided and validate that CIM to MultiSpeak harmonization was
viable. Participation in the interop may also reveal any errors that exist in the
design of the mapping. Additionally, while the proof of concept investigated the
use of a single use case, On Demand Meter Read, a more complete set of use
cases could be developed showing the CIM to MultiSpeak and MultiSpeak to
CIM through an ESB, providing a library of test integrations that the industry

could leverage.

<5-1>»



While the initial ontology investigation was put aside for pragmatic reasons,

an ontological evaluation of the two standards could bear fruit. However this
would take a significant effort, both because an RDF extract and import into

an ontology would need to correctly record the classes, attributes, and class
associations, but a reasonor would also need to be developed that could accurately
assess the respective ontologies once they have been imported into an OWL tool.
This would be a significant effort but one that may be used to further align the
respective standards as they evolve.
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Section 6: Summary

The initial research effort investigated the use of ontology tools for evaluating
and comparing both CIM and MultiSpeak standards. After some difficulty in the
creation and import of RDF files into the OWL tool, the effort was abandoned
for a more pragmatic effort to map specific profiles of each standard.

This effort has resulted in mapping 22 of the 23 of the IEC 61968-9 1* edition
profiles being mapped to MultiSpeak v4.1.5 equivalents. Since MultiSpeak
equivalent profiles do not exist, a methodology for creating them was developed.
The mapping effort noted correlations, gaps, and where transformation would
need to occur to complete mapping from one standard to the other. The resulting
gap analysis has been contributed to the respective standards bodies for
evaluation and application to future editions. This should result in a gradual
closing of the harmonization gap.

In addition, UML was developed that represents each MultiSpeak equivalent
profile using the MultiSpeak standard as a data reference model’. CIMEA, a
plug-in that works with Enterprise Architect was used to generate XSDs from
the UML, following the principle of model driven development. The goal of
model driven development being that an XSD that is generated from the model
would need a minimum of editing before it could be used in a mapping
application.

A proof of concept ESB integration following the On Demand Read use case
demonstrated the practical application of using both MultiSpeak web services
and CIM-based web services (following the guidance from IEC 61968-100) in
an integration scenario that is commonly seen by system integrators. This
example integration and the mappings created in the harmonization effort

can provide useful guidance to systems integrators. By providing useful guidance,
identifying the gaps and offering suggested transformation, this should
contribute to lowering the cost of integration as the systems integrators do

not have to do this investigation themselves.

7 Both CIM and MultiSpeak are maintained in SparxSystems Enterprise Architect using UML.
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Appendix A: Appendix

This appendix is to document structures that are used repeatedly, e.g. Address
related classes. Often these classes and attributes are used repeatedly throughout
many profiles. Rather than repeatedly document their use throughout the report,
those structures will be documented once in this appendix and referred to here.

Table A-1
Address Correlations
CIM MultiSpeak Comments
poBox postOfficeBox
postalCode postalCode
addressGeneral addressGeneral
buildName buildingNumber Both fields are strings
number streetNumber
prefix streetPrefix
suffix streetSuffix

suiteNumber
type

code
country

name

stateOrProvince

areaCode
cityCode
countryCode
extension

localNumber

suiteNumber
streefType
TownCode

country

city

state

areaCode
cityCode
countryCode
extension

localNumber

<A-1>»

CIM uses name although in
the annotation it is clear that
city name is the intent

State in MultiSpeak can be
either a state or province.



Table A-2
Phone Number Correlations

TelephoneNumbers. phoneNumber.
areaCode areaCode
countryCode countryCode
extension extension
localNumber localNumber

Table A-3

Service location Related Transformations

Servicelocation Servicelocation The three CIM
.accessMethod .description attributes can be
.needslnspection concatenated and
.siteAccessProblem mapped to the

MultiSpeak description
attribute.

<A2>



Table A-4

Electronic Address Related Transformations

CIM MultiSpeak

email emailAddress
.eMail
.eMailType
.priorityOrder

lan otherContactltem
radio .details

.infoType

TelephoneNumbers = phoneNumber

.areaCode .areaCode
.cityCode .cityCode
.countryCode .countryCode
.extension .extension

JlocalNumber localNumber

<A-3>»

Comments

CIM only specifies a single email
address. MultiSpeak uses an
eMaillist as a holder for O to
many email addresses which can
be ordered by type (personal,
business, alternate, other) and
priority (to specify the order in
which they are used)

MultiSpeak does not support lan
or radio directly. It uses the other
Contactinformation class as a
holder for many of types of
contact information. In this case
the infoType would be set to
“lan”, with the details the lan
aftribute from CIM

CIM allow multiple phone
numbers. MultiSpeak allows
multiple phone numbers through
the phonelist class with a O to
many phoneNumbers.
MultiSpeak also includes
phoneType and priorityOrder so
that if more than one phone
number is used the priority in
which they are to be used is
captured.
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