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This edition includes the following significant technical changes with respect to the previous
edition:

a)

f)

IEC 61968-100:2022 has superseded IEC 61968-100:2013 that was used in many of the
examples in IEC 61968-9:2013. Applicable portions of the current version of IEC 61968-9
have been updated to reflect message envelope and message exchange patterns specified
in [IEC 61968-100:2022. Although the use of IEC 61968-100 is highly recommended, it is
possible to utilize IEC 61968-9 without using IEC 61968-100 message envelopes or
exchange patterns. This was true for IEC 61968-9:2013 and remains true for this
IEC 61968-9:2024.

Unless noted otherwise, the IEC 61968-9:2013 XSDs that remain in IEC 61968-9:2024 are
unchanmged—except—for —changes —that—tave beermr mmade for —compatibitity ] with
IHC 61968-100:2022 as described in 61968-100:2022. This supports the abstract\payload
construct in the Message.xsd defined in IEC 61968-100:2022. As a result, theseymodified
profiles have a new namespace. One notable exception is that the MeterReadSchedule.xsd
hxs been replaced with a new MeterReadSchedules.xsd. It has structural changgs to
s@ipport improved functionality as described in 5.3.3. Another exception is thaft the
GetMeterReadSchedule.xsd has been replaced with GetMeterReadSchedules.xsd.| Also
note that IEC 61968-8:2015 profiles listed in the table in Annex A willifequire edits in porder
tq be compatible with IEC 61968-100:2022.

The "Verbs" listed in IEC 61968-9:2013, Annex A have been moved to IEC 61968-100:2022.
Apnex A now (in this third edition) instead provides a table which recommends the yse of
certain verbs to accompany profiles related to 61968-9;

ne "Reply Error Codes" listed in IEC 61968:2013, Annex'B have been moved to IEC 61968-
D0:2022. Annex B now (in this third edition) instead.provides a few recommendatiophs on
bw to handle certain error situations which mighboriginate in 61968-9;

T
1

h

Customer profiles CustomerAccountConfig, , CustomerAgreementConfig, CustomerCpnfig,
GetAuxiliaryAgreementConfig, GetCustomerAccountCpnfig,
GetCustomerAgreementConfig, GetServiceCategoryConfig, GetCustomerCpnfig,
GetMeterServiceRequests, GetPricingStructureConfig, GetServiceLocationCpnfig,
GetServiceSupplierConfig, MeterServiceRequests, PricingStructureCpnfig,
ServiceCategoryConfig, ServiceLaocationConfig, and ServiceSupplierConfig have |been
deleted from this document and)moved to IEC 61968-8. However, certain references to
these profiles have been retained for the sake of usability. A "MeterServiceRequest" ywhich
mlight by issued by a functier’ within IEC 61968-9:2013, is now shared with 61968-8 Wwhich
allso could just as well haveé a need to issue such a request. Users of one part may hgve to
rgfer to another part within the 61968 series in order to obtain a shared schema.
Furthermore, certaintnames may change when they are moved from one part to ano¢ther.
For example, a “MeterServiceRequest" is now referred to as a (more geheric)
"ServiceRequest';

Afditional énumerations have been provided in the annexes for ReadingTypes (Anngx C),
EnhdDeviceEventTypes (Annex E) and EndDeviceControlTypes (Annex F);

Statements have been added to certain figures, tables, schemas, and enumerations
threughout the document that indicate that they are reproduced with the permission ¢f the
UCA Tnternational USer Group (UCAIUg). These items are derived irom the Common
Information Model (CIM);

The "Conventions for naming and identifying objects" provided in IEC 61968:2013, Annex G
has been deleted. The user should instead consider IEC 61968-11, Common information
model (CIM) extensions for Operation Support or IEC 61970-301, Energy management
system application program interface (EMS-API) — Part 301: Common information model
(CIM) base. This deletion causes subsequent Annexes in IEC 61968:2013, to be
renumbered in this third edition;The "Notes on extended use of IEC 61968-100" provided in
Annex M of IEC 61968:2013, have been deleted. It is recommended that the reader instead
obtain a copy of the most recent version of 61968-100.

The profiles in IEC 61968-9:2013, Annex H "(Normative) XML Schemas for Message
Payloads" and IEC 61968-9:2013, Annex | "(Informative) XML Schemas for Message
Payloads" have been removed from the document. Instead, there is now (in this third edition)
an Annex G which provides links to the profiles at the UCAlug website,
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Small changes have been made to the document for better comprehension and usability;
Added normative and informative annexes (K,L, and M) to describe how IEC 61968-9 can

be used to support European regulation regarding access to data and interoperability. In
particular, these annexes describe the EUMED Metering profile, and serve to draft
requirements to address provisions laid down in Articles 20, 23, and 24 of the Electricity
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INTRODUCTION

The purpose of this part of IEC 61968 is to define a standard for the integration of Metering
Systems (MS), which would include traditional (one or two-way) Automated Meter Reading
(AMR) Systems, with other systems and business functions within the scope of IEC 61968. The
scope of this document is the exchange of meter reading, transactions, event and control
information between systems within the utility enterprise and between enterprises. The specific
details of communication protocols those systems employ are outside the scope of this
document. Instead, this document will recognize and model the general capabilities that can be
potentially provided by advanced and/or legacy meter infrastructures, including two-way
communication capabilities such as load control, dynamic pricing, outage detection, distributed
enerdy resource (DER) control signals and on-request read.
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ENTERPRISE BUSINESS FUNCTION INTERFACES
FOR UTILITY OPERATIONS -

Part 9: Interfaces for meter reading and control
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Area of Direct Impact using Area Causally/Indirectly
IEC 61968-9 Impacted by or impacting
(and within scope IEC 61968-9
of IEC 61968)
—
w Customer
Electric Utility R p———
{ Standard or Proprietary
{ Communication Meter
\ Enterprise Integration Infrastructure
— i Infrastructure
Enterprise | ""Esg S0A. .
Applications

) Customer R
T (Pan)
o

(e.g, CIS, WMS,
Gls,Mbms) |-
i IEC 61968-9 Messages

1 (or more broadly any | Head End g - Meteror PAN
Gateway

— o i 61968 messages) Systems N
perations \/ evice
Applications N )
(e.g, OMS, DMS)| Messages defined by
IEC 61968-9 and based ( QRPer N
upon IE(; CIM an_d dewce
| conveyed using a variety of
integration technologies ‘ Messages defined by ( TGS7
and IEC 61968-100 i relevant standards or WG21
g vendors. May use a wide Gateway

variety of communication
technologies

Mappings, translations e

and/or forwarding Klappings, translations
as needed and/or forwarding by PA.N/HAN
as needed specifications
\ \ Y,

IEC

Figure| 1 reproduced with the permission of UCAlug.

Figure 1= IEC 61968-9 scope

The ¢apabilities and informationprovided by a meter reading and meter data managgment
systems are important for a vartiety of purposes, including (but not limited to) interval data,|time-
basedd demand data, time-based energy data (usage and production), outage management,
servige interruption, service restoration, quality of service monitoring, distribution nefwork
analysis, distribution planning, demand response, customer billing and work management| This
standard also extends ;the CIM (Common Information Model) to support the exchange of meter
data.

2 Normative references

The fpllowing documents are referred to in the text in such a way that some or all of their cgntent
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60050-112, International Electrotechnical Vocabulary (IEV) — Part 112: Quantities and units

IEC 60050-300, International Electrotechnical Vocabulary (IEV) — Part 300: Electrical and
electronic measurements and measuring instruments — Part 311: General terms relating to
measurements — Part 312: General terms relating to electrical measurements — Part 313: Types
of electrical measuring instruments — Part 314: Specific terms according to the type of
instrument

IEC 61968-1, Application integration at electric utilities — System interfaces for distribution
management — Part 1: Interface architecture and general recommendations
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IEC TS 61968-2, Application integration at electric utilities — System interfaces for distribution
management — Part 2: Glossary

IEC 61968-8:2015, Application integration at electric utilities — System interfaces for distribution
management — Part 8: Interfaces for customer operations

IEC 61968-11, Application integration at electric utilities — System interfaces for distribution
management — Part 11: Common information model (CIM) extensions for distribution

IEC 61968-100:2022, Application integration at electric utilities — System interfaces for

distrihution management — Part 100: [EC implementation profiles for application integration

IEC §1970-301, Energy management system application program interface (EMS<API) -
Part B01: Common information model (CIM) base

IEC TR 62051-1, Electricity metering — Data exchange for meter reading, tariff-and load cpntrol
— Glpssary of terms — Part 1: Terms related to data exchange with metering equipment psing
DLM$/COSEM

ISO 4217:2015, Codes for the representation of currencies

ISO §601:2004, Data Elements and Interchange Formats:— Information Interchange -
Representation of Dates and Times

CIM | Meter Reading and Control Profile <Messages, Edition 3, availablg at
https]//cimug.ucaiug.org

3 Terms, definitions and abbreviated.terms

3.1 Terms and definitions

For {he purposes of this document, the terms and definitions given in IEC 60050-300,
IEC TS 61968-2, IEC TR 620519, IEC 62055-31 and the following apply.

Where there is a difference’between the definitions in this document and those contained in
other|referenced |IEC standards, then those defined in IEC TS 61968-2 shall take precedence
over [the others listéd,"and those defined in IEC 61968-9 shall take precedence over those
defingd in IEC TS 6.1968-2.

ISO pnd IEC_maintain terminology databases for use in standardization at the follpwing
addrgsses:

e |HC Flpr‘frnpprlin' availahle at thQ'//\AI\AI\I\I electropedia nrg/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.11
demand response
set of processes and programs that are used to reduce consumption

Note 1 to entry: This may be done on an economic, mandatory or emergency basis.

3.1.2
end device
equipment located at the end of the communication system, usually on the customer premises

Note 1 to entry: An end device may perform functions such as metrology, connect/disconnect, load control, demand
response, or other functions, and may have power relay and/or local communications capability. This is represented
within the CIM using the EndDevice class. Meters and PAN devices are examples of end devices.
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3.1.3
head end
component of a metering system that collects data from and issues controls to end devices

Note 1 to entry: A head end may also manage the communication system used to communicate with the end
devices. From the perspective of enterprise integration, the head end acts as a proxy for end devices.

3.14

gateway

device that may be used to manage devices on a PAN and participate in internet-based
interactions

Note 1 to entry: A gateway may apply a transformation from one protocol to another.

3.1.5
load [control device
type lof EndDevice which can receive signals causing it to shed load for(the purposges of
mainfaining network reliability and/or commercial agreements

3.1.6
meter
type of end device which performs metrology and supports the tariffing of the distribution gnd/or
transmission network

Note 1/ to entry: This is represented using the CIM Meter class, which is“a subclass of EndDevice.

Note 2to entry: As an end device, a meter will typically, but not-always, have a communication link with a hegd end
systenp.

3.1.7
meter changeout

metef exchange

procgss of replacing an existing meter with a new meter

Note 1| to entry: The installer will customarily follow a work order which specifies a given location, and dyisually
requirgs that he or she capture readings\from the old and new meters, and record the time and day in which the work
was p¢rformed.

3.1.8
metey data manager
systejm that manages meter data, and typically provides a variety of value added functionalities
such fas VEE

3.1.9
premises area network
fully inclusiye of the scope of a home area network (HAN) as it also covers commercial premises

3.1.10
PAN device
type of end device that is located on a customer premises and communicates using a PAN

Note 1 to entry: A PAN device can typically accept controls and/or report events.

Note 2 to entry: PAN devices commonly use meters as communication gateways.
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3.2 Abbreviated terms

AM asset management

AMR automated meter reading

AMI advanced metering infrastructure
CIM common information model

CIS customer information system

COSEM companion specification for energy metering
DLMS UA device language message specification user association

DMS distribution management sysiem

DR demand response

DRMB demand response management system
HAN home area network

IDR interval data recorder

IEC International Electrotechnical Commission
LC load control

LDC load control system

LMS load management system

MAM meter asset management

MDM meter data management

MDM master data management

MM meter maintenance

MR meter reading

MS metering system

NO network operations

OMS outage management.system

POS point of sale

PAN premises area hetwork (includes scope of HAN)
RF radio frequency

SM smart meter

UML unified modeling language

VEE validating, editing, and estimating

WM work management

XSD XML schema

4 Reference and information models

4.1 General approach to messaging

This document does not specify a particular technology to represent text, nor does it specify a
particular technology to transport messages. However IEC 61968-100 is highly recommended.

Any use of IEC 61968-100:2022 for IEC 61968-9 related messaging should use the
corresponding schemas provided in Annex G. The XSDs in Annex G include modifications for
compatibility with IEC 61968-100:2022. Refer to IEC 61968-100:2022, Annex C for a
description of these changes and a pointer to a tool that can be used to make the required
modifications. The referenced tool is open source, Apache licensed, and maintained by UCAlug.
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4.2 General approach to metering systems

The spinning disk in an electromechanical meter generally serves as a pulse initiator to the
meter recorder module. In a similar fashion, solid-state meters may also employ a metrology
unit that generates pulses which represent a fraction of a kWh, and if more sophisticated, the
solid-state meter may have a meter recorder which is able to accumulate many different kinds
of information and store it for presentation to the meter communications module using a
message and table-driven protocol such as ANSI C12.19 or IEC 62056.

The most common metered data element is kWh, but many electricity meters can also capture
kW, kVAr, kVArh, and other similar billing quantities. Some meters can also capture pure

en i H S I 14 4 £ 4 4+
g UUIIIIS Yudaiimmivo ouvll do VUILGHU, CUITeoTIL, pUWTT TAULLUT, Tlu.

Some AMR systems attempt to add value to meters by adding functionality that the,meter may
lack. |For simple meters (e.g. energy only) it is common for an AMR meter module“to add the
capability to perform demand metering, Interval Data Recording (IDR), maintain an‘energigation
couni, or even provide estimates of certain engineering quantities such as voltage.

Comimnercial and industrial meters often employ current transformers and voltage transformers
to meter the actual service. Primary voltages and currents are scaled down using potential
transformers (PTs) and current transformers (CTs) so that the meter does not have o be
consfructed to withstand the high voltages and currents actually delivered to the [load.
Secopdary voltage or current values are those that are oftensmeasured directly by the meter.
Secopdary values are small percentage of the primary values that may actually delivered|to or
connected to the load. If secondary voltages and currefts are measured by the meter, these
can he converted back to primary values using the PJand CT ratios, which are just the rgtio of
primgry to secondary values.

The metering system will convey meter data and other value-added data through the mefering
systejm network to the destination. Depending on the system, the journey may involve mdltiple
stepq through public or private networks,icensed or unlicensed RF spectrums, standardized
or proprietary systems, in a one-way oriwo-way fashion.

Some¢ general operations or services can be defined for a metering system. These ggneral
operations will translate to specific actions in the context of a given metering solution.

Gengral operations can be scheduled or called on-demand. Each operation returns an answer
with an optional status-~A'message encapsulates a general operation.

Readers of IEC61968-9 interested in additional information may refer to other documents
including IEC 62056, DLMS UA (Device Language Message Specification User Association)
and the COSEM model: COmpanion Specification for Energy Metering.

4.3 | Meter reading and control functions and components

It should be noted that the message types defined in this document may be sent or received by
any type of component within a distribution management system (DMS) system.

Table 1 shows these functions and typical abstract components that are expected to be
producers of information for these message types. Typical consumers of the information
include, but are not restricted to, the other components as listed in IEC 61968-1.
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Table 1 — Business functions and abstract components

Business functions Business sub-functions Abstract components

Meter reading and control (MR) Metering system (MS) Data collection

End point controls

End point reconfiguration

Disconnect/reconnect

Demand reset

On request read

Point of sale

Outage detection and restoratien
verification

Power reliability and qualjty events

Metering system events

Meter maintenance and asset End point installj)configure, remove,
management repair, disconhect, reconnect

End point asset history

End point reconfiguration

Speecial read

Meter service request

Tariffs

Meter data management(MDM) Meter data repository

Usage history

Validation, estimation and editing

Customer billing data

End device controls and events

Demandresponse Real-time pricing

(OR) Emergency reductions

Economic reductions

Program registration

Load management (LM) Load analysis

Load control

Demand response

Performance measurements

Risk management

4.4 Static information model
441 General

The information model relevant to meter reading and control consists of classes that provide a
template for the attributes for each message.

The classes are defined in detail in IEC 61968-11, Common Information Model (CIM) extensions
for distribution or in IEC 61970-301, Energy management system application program
interfaces — Common Information Model core.


https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d

- 24 - IEC 61968-9:2024 © IEC 2024

4.4.2 Classes for meter reading and control

Table 2 lists classes used within message types. Usually all the attributes of these classes are
contained within a message type. The descriptions provided describe usage within this

document.

Classes described as type "Asset" are defined in the 61968/Assets package of the CIM.

Classes described as type "Metering" are defined in the 61968/Metering package of the CIM.

Classes described as type "Profile" are contextual profiles defined for 61968-9 that describe

messjage definitions defined using CIM objects.

Table 2 — Classes for meter reading and control

Class/Noun

Type

Description

Channel

Metering

A single path for the collection or reporting of register values
over a period of time. For example, @register which
measures forward energy can have-two channels, one
providing bulk quantity readings and the other providing
interval readings of a fixed interval size.

ComHunction

Metering

Communication functiefi,0f‘communication equipment of a
device such as a meter,

ComModuleConfig

Profile

Profile for configuring communications modules.

ConfigurationEvent

Metering

Used to repott details on creation, change or deletion of an
entity or its.configuration.

DemandResponseProgram

Metering

Demand\response program.

DeviceFunction

Metering

Fungtion performed by a device such as a meter,
eommunication equipment, controllers, etc.

EndDgvice

Metering

The EndDevice is equipment that performs the role of ap end
device. It may contain functionality such as metrology,
communications, load control, connect/disconnect, or other
capabilities. It is known as "the meter", "a smart meter"|an
"advanced meter", "air conditioner", "refrigerator”, "pool
pump", etc. that a CommModule and/or Meter may monitor
and/or control. The asset may be owned by a consumer| a

service provider, utility or other party.

EndDgviceConfig

Profile

Message used to convey descriptions of one or more
EndDevices.

EndDgviceControl

Metering

Used to issue commands to EndDevices such as metery.
May be addressed by EndDevice or by EndDeviceGroup.
EndDeviceControls may have control types and paramejers.

EndDgviceCeontrols

Profile

(2]

Message used to convey one or more EndDeviceContro

EndDgvice€ontrolType

Metering

Defines types of EndDeviceControls

EndDeviceEvent

Maeatoerina
reteH g

meters. Each EndDeviceEvent has an event type and a
timestamp.
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EndDeviceEvents

Profile

Message used to convey one or more EndDeviceEvents.

EndDeviceEventType

Metering

Defines types of EndDeviceEvents

EndDeviceFirmware

Profile

Profile for EndDevice firmware configuration messages.

EndDeviceGroup

Metering

An EndDeviceGroup is used for grouping end devices for a
variety of purposes including, but not limited to, load control
and other types of demand response. An EndDeviceGroup
may belong to another EndDeviceGroup, and an end device
may belong to zero or more EndDeviceGroups. In some
cases the group ID is maintained within the end device, but
in other cases it can be managed by a metering system.

EndDeviceGroups

Profile

Use to convey changes in group membership
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Class/Noun Type Description

GetComModuleConfig Profile Each profile will have a corresponding ""Get" profile that is
used to convey parameters on GET requests. See Annex G.

GetCustomerMeterDataSet

GetEndDeviceConfig

GetEndDeviceControls

GetEndDeviceEvents

GetEndDeviceGroups

GetMeterConfig

GetMeterReadinrgs

GetMeterReadSchedule

GetUgagePointConfig

GetUgagePointGroups

GetUgagePointLocationConfig

IntervilBlock Metering Time sequence of Readings of the Same ReadingType.
Contained IntervalReadings may. néed conversion through
the application of an offset and a_scalar defined in
associated Pending.

IntervplReading Metering Data captured at regularintervals of time. Interval data pould
be captured as incremental data, absolute data, or relatjve
data. The source fofcthe data is usually a tariff quantity pr an
engineering quantity! Data is typically captured in time-
tagged, uniformyfixed-length intervals of 5, 10, 15, 30, ¢r 60
minutes.

NOTE Interval Data is sometimes also called "Interval |Data
Readings" (IDR).

LegaqyObjectldentificationRev | Part 100 This/profile is used to create, change, or delete identifigrs of

isionYets CNV objects as described in IEC 61968-100:2022. It repjaces
the ObjectNamesConfig that previously existed in
IEC 61968-9:2013.

MastgrDataLinkageConfig Profile A message profile used to establish or modify relationships
between objects.

Meter Metering The Meter class is used to describe meters. A Meter is @ type
of EndDevice typically used to measure and potentially
monitor a customer load. The EndDevice class definitio
should be used as the basis for Meter class.

MeterConfig Profile Message profile for Meter configuration messages.

MeterReading Metering A set of values obtained from the meter. Each MeterReading
may have multiple ReadingTypes, and each ReadingType
may contain multiple values.

MeterReadings Profile Profile for conveying MeterReadings.

MeterReadSchedules Profile A MeterReadSchedules message is used to schedule meter
readings.

MeterServiceRequests Shared with A meter service request is a type of work that can be used

Part 8. for a variety of meter service related activities. These
activities would include meter installation, meter change out,
customer disconnect/reconnect, , etc. The user is referred to
61968-8 for the profile for ServiceRequests.

Pending Metering When present, a scalar conversion that is associatied with
IntervalBlock and which needs to be applied to every
contained IntervalReading value. This conversion results in a
new associated ReadingType, reflecting the true dimensions
of interval reading values after the conversion.

Reading Metering Specific value measured by a meter or other asset. Each

Reading is associated with a specific ReadingType.
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Class/Noun

Type

Description

ReadingQuality

Metering

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

ReadingQualityType

Metering

Defines types for qualities that can be associated with a
reading value.

ReadingType

Metering

Type of data conveyed by a specific Reading.

Register

Metering

Display for quantity that is metered on an end device such as

JTTeteT:

SimpleEndDeviceFunction

Metering

Simple end device function distinguished by 'kind'; (useé this
class for instances that cannot be represented by.another
end device function subtype.

UsagePointLocation

Metering

Location of an individual usage point. Forresidential or most
businesses, it is typically the location of\a-meter on the
customer's premises. For transmission,\it'is the point(s)|of
interconnection on the transmission. provider's transmissgion
system where capacity and/or engfgy transmitted by thg
transmission provider is madepavailable to the receiving
party. The point(s) of delivefy-is'specified in the service
agreement.

Usag¢PointLocationConfig

Profile

Message used to establish associations to
UsagePointLocations.

Usag¢Point

Metering

Logical point oria Distribution Network to which Meter
Readings and/or*End Device Events can be attributed. Used
at the placéwhere a physical or virtual meter may be
located;showever, it is not required that a Meter be prespnt.

UsagePointConfig

Profile

Message used to establish associations to UsagePoints

UsagePointGroup

Metering

Abstraction for management of group communications within
a'two-way AMR system or the data for a group of relategl
usage points. Commands can be issued to all of the usdge
points that belong to a usage point group using a defingd
group address and the underlying AMR communication
infrastructure.

Usag¢PointGroups

Profile

Message used to establish UsagePointGroups.

4.4.3 Classes relatedto meter reading and control

Tablg 3 lists those classes that are associated with meter reading and control classes but only
the name of apyinstance is given within messages defined in this document. The defailed

attributes of these classes are used in message types defined in other parts of IEC 61968.
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Table 3 — Classes related to meter reading and control

Related Class Reference Description
Organisation Common This class is used to identify companies or divisions within
companies. Organisations might have roles as utilities,
contractors, suppliers, manufacturers, etc.
PowerSystemResource Core An entity that describes the logical view of a component part of

(IEC 61970-301)

the utility business. PowerSystemResources are further classified
as EquipmentContainers e.g. Substations, ConductingEquipment,
ProtectionEquipment etc.

Instances of type PowerSystemResource may be related to
instances of type Asset

Powe[Transformer

Wires
(IEC 61970-301)

An electrical device consisting of two or more coupled windjngs,
with or without a magnetic core, for introducing mutuahcoupling
between electric circuits. Transformers can be used tocontrol
voltage and phase shift (MW flow).

ServigeLocation

Customers

A customer ServicelLocation has one or morelUsagePoint(s)f
Meters are related to a UsagePoint. The [o€ation may be a point
or a polygon depending on the specific gircumstances

For distribution, the ServiceLocation-isdypically the location|of

the utility customer's premises. Because a customer"s prem|ses
may have one or more meters, theyUsagePoint is used to dgfine
the actual conducting equipment that the EndDevice attachgs to
at the utility customer"s SefyicelLocation.

For transmission, it is the point(s) of interconnection on the
transmission provider'sitransmission system where capacity
and/or energy trapsmitted by the transmission provider is made
available to the-receiving party.

TransformerTank

Wires

(IEC 61970-301)

A transformer\winding.

NOTH The class definitions provided here are for<conhvenience purposes only. The normative definitior]s are
provided by IEC 61968-11, which describes the disttibution extensions to the IEC CIM.

5 Nleter reading and control-message types

5.1 General

The purpose of this_Clause 5 is to describe the message types related to IEC 61968-9| It is
important to note,that some of these message types may also be used by other pafts of
IEC §1968. The_general approach to the realization of message structures and XML schemas

for IHC 61968-messages is described in IEC 61968-1 and IEC 61968-100.

Although(they may be represented in sequence diagrams for context and completenesg, this
document does not describe message formats that are defined by other parts of IEC 6/1968.

The message payload structures defined by this part of [EC 61968 are described in Clause 5.

The normative XML schemas for messages defined by this part are provided in Annex G,
providing more detailed, annotated descriptions of the message structures. Message structures
are diagrammed within Clause 5. The notation convention shows required elements with a solid
outline, and optional elements with dashed outlines.

It is also important to note that the use cases and sequence diagrams provided in this document
are informative in nature, and are intended to provide examples of usage for the normative
messages definitions. There is no intent by this document to standardize specific business

processes.
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5.2 End device event messages
5.2.1 General

An event is a report of a change of state that may be of potential interest. End device event
messages are designed as a means to convey changes in the state of an end device, either by
the end device itself or by a proxy on behalf of an end device. End device events are viewed
as a potential data stream which is not necessarily synchronized to the collection of meter
reading for billing purposes. However, it may still be relevant to the billing process. A meter
health alarm might be so severe that all readings from the meter have to be considered invalid.
The data consumer (e.g. the MDM System) may receive the available relevant event data, and
consider such during the validation, editing, and estimation process. It may also report event
data fto other enterprise systems and use the data to initiate actions such as creation of a
MetefServiceRequest to repair or exchange a faulty meter.

5.2.2 Applications
5.2.2{1 General

This |[document views "events" as being different than "statuses." Most MR systems dp not
guargntee a timely delivery of an EndDeviceEvent. A "status" on thé.other hand is only dseful
if it Js fresh. The status of an EndDevice is generally obtained using an "OnRequest"
GetMeterReadings. The report of an EndDeviceEvent will eventually arrive to the utility|back
officd and will be processed in turn. This implies that different*applications will naturally fajl into
different types of message exchanges depending on both the underlying communigation
technology used by the MR system, as well as the need{for having timely data. Some sygtems
may have the ability to report an outage as an event,\Other systems may treat it as a sfatus.
Most[MR systems will report a change to meter health as an event, some may require it|to be
read [as a status. Similarly most MR systems willreport power quality as an event although
somd may treat it as a status.

5.2.2{2 Outage detection

When an outage is not due to a SCADA trip, electric utilities typically depend on the callg from
the clistomers to identify the location-of the fault. However, the use of a MS can provide another
means to identify the location of'trouble. It is often possible for a MS to determine that [t has
lost contact with a meter, in which case this can be reported as an EndDeviceEvent for potential
use by an outage management system. It is important to note that loss of communicationg with
a mefer may not be sufficient to identify the existence of an outage, as it is common for pome
MS technologies to occasionally lose contact with meters for brief periods of time.

Somg¢ MS systemsimay be prone to false alarms as a result of the particular technology|used
to communicateiwith the meters. Many vendors are working to improve their technology ard the
accufacy of the data. The MDM, much like the role it sometimes plays in cleaning up metered
data for billing applications, in many instances, can also play a role in cleaning up outagg data
supplied’ by the MS before it is relayed to the OMS. Such a decision, to route outage| data
throu ; i ; flity of
the MDM to clean up data without introducing excessive delays, and the ability of the OMS to
tolerate false alarms and delays. To support outage analysis and filtering of bad data, the MS
may supply audit-trail data and quality of measurement data for the outage event, much like it
supplies audit-trail data for billing reads.

Figure 2 describes a deployment in which the MDM is employed to broker outage information.
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oOMS MDM AMI

|______

get(EndDeviceEvents) -

get(EndDeviceEvents)

Get
queued
C events

reply(EndDeviceEvents)

reply(EndDeviceEvents)

Figure|2 reproduced with the permission of UCAlug.

Figure 2 — Outage Detection, request/reply message exchange, Example 1

Outage management systems analyze the circuit in terms of network topology.| The
EndDeviceEventType can indicate an event as detected by an end device for considerat|on in
the apalysis, as well as other information such, as trouble tickets. Where an EndDeviceEvent
can ipdicate a condition of interest that mayin fact be an outage, an outage is usually the
consg¢quence of outage analysis within an QMS that will group potentially many events together
within a single outage.

The Jse of an MDM to broker outage-data is at the discretion of the utility. In some deploynients,
the olitage detection request fromthe OMS may be issued directly to the MS as in the example
of Figure 3.

OMS | AMI

ge[[EﬂDUE‘:’iCEEVEHIS}

Get queued events
C

reply(EndDeviceEvents)
.(:_ ______ p ![‘_________' _______

IEC

Figure 3 reproduced with the permission of UCAlug.

Figure 3 — Outage Detection, request / reply message exchange, Example 2
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A reply (synchronous or asynchronous) from the MS will likely be in the form of zero or more
EndDeviceEvents. The mRID or names structure will identify the end devices (e.g. meters)
affected by the outage or restoration. Some data consumers that interact with the MS might
only know how to deal with meter IDs. Depending on the deployment, it may be required to limit
the scope of exchanged mRIDs to that of meters IDs using the Name class and not to that of
power system resources in general. EndDeviceEvent.status can indicate "live" or "dead". Some
metering systems may supplement the status information with collaborative evidence using the
EndDeviceEventDetails class. EndDeviceEventType can be used to indicate that the status
applies to a meter or power transformer. The reason for the event can be described (e.g.
EndDeviceEvent.reason = "consecutiveFailCounter") and quantified (e.g.
EndDeviceEvent.severity = "3").

Whilg the request/reply exchange is useful whenever the OMS needs supplemgntary
inforrmation, some MS are able to self-detect outages. A pub/sub exchange is idealyin these
situafions. Figure 4 shows such an exchange at a deployment where the MDM-serves as an
inforrpation broker. Figure 5 shows a deployment with information going directly ffom the IMS to
the QMS.

OMS MDM ANt

Detect
meter

. events
. created(EndDeviceEvents)

Validate and/or
filter events

created(EndDeviceEvents)

IEC

Figure|4 reproduced with the permission of UCAlug.

Figure 4 — Outage Detection, publish/subscribe exchange, Example 1

The gequence diagram in Figure 5 shows an example of event propagation without the Use of
an MPpM.
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Figure 5 — Outage Detection, publish/subscribe exchange, Example 2

deployments may wish to limit the number of interfaces supperted. The MeterRea
age structure also provides the means to convey EndDeviceEvents.

receding examples reflect the exchange of end deviceevent messages to support o
gement functions. As discussed previously, it is also"frequently desirable to ha
je Management System or MDM System make an on~demand read request to the Mef
m to obtain the current energization status ofya.device. This is accomplished us|
eterReadings) exchange as described in 5:3.* In such cases, the ReadingType
k C) requested will indicate that it is the energization state that is being requested.

3 Meter Health Events

types of meters can sometimes:generate meter health events, which can be us
fy issues with meter hardware,configuration or connection that should be resolved
s include such things as diagnostic alarms, tamper alarms, or other unusual condi
everity of the alarm mightrange from a simple notification to "fatal". Often times, reso
bter health events require a site visit, so typically they result in the creation
'ServiceRequest. Meter Health Events events are communicated using EndDevice
ages.
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6 reproduced with the permission of UCAlug.

Figure 6 — Meter Health Event exchange, Example 1

me deployments, the MDM will be present to breker meter health data for
stakj]holders and potentially take action to initiate caerrective actions as described i
rio of Figure 6. Other installations however might not have an MDM or use it in this
ossible for the MS to publish data directly to thestakeholders that are equipped to re
ch an exchange is depicted in Figure 7.

IEC

other
h the
way.
ceive

OoMS

CIS

AM

WMS

I I
created(EndDeviceEvents)
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I
created(EndDeviceEvents)

|
created(EndDeviceEvents)

create(MeterSerﬂceRequésts}

L
|
|
|
|
|
!
|
|
I

Figure 7 reproduced with the permission of UCAlug.

5.2.2.4

L]

L]

Figure 7 — Meter Health Event exchange, Example 2

Power Quality Event

IEC

Meters may collect information related to power quality, including but not limited to, momentary
outage events, sustained outage events, low or high voltage events, and high distortion events.
This information could be used for outage analysis, maintenance scheduling or capacity
planning. Power quality events are a subtype of EndDeviceEvent.
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Power quality events may be brokered (i.e. publications managed) by an MDM (as described in
Figure 8), or sent directly to the various stakeholders (as described in Figure 9).

AMI MDM LMS OomMS WMS

[
-1

|
F Detect alarm or condition
I
created(EndDeviceEvents)
I

T T T T
I I I I
I I I
| |
I I
I I
I I
T T T
created(EndDeviceEvents) : : :
| |
| |
1 |
| -1 |
created(EndDeviceEvents) ! :
I I
: created(EndDeviceEvents) b :
I I I - L1
I I I
| | |

T I
I I
IEC
Figure| 8 reproduced with the permission of UCAIlug.
Figure 8 — Power quality event exchange, Example 1
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I I
created(EndDeviceEvents)
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I
I
|
|
|
|
created(EndDeviCeEvents) L

! —L]

I
created(EndDeviceEvents)

T
create(MeterSeniceRequests)

reply(MeterServiceRequests)

1
L [
| |
| |
| |
| |
[ |
[ [
{ |
| |
] 1

Figure 9 reproduced with the permission of UCAlug.

Figure 9 — Power quality event exchange, Example 2

5.2.3 Message format

Meter event messages are implemented using EndDeviceEvent structures in order to support a
wider variety of event sources than just meters. The EndDeviceEvent.EndDeviceEventType
(see Annex E) is a reference to an enumeration which indicates the type of event, such as
outage detection, meter health, or power quality. The timestamp and mRID or a unique name
of the end device are also required. The message format is described in Figure 10.
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EndDejiceEvents E]—T—@El»-i

Figure 10 reproduced with the permission of UCAlug.

Figure 10 — End device event message format

As noted by Figure 10, only the timestamp and EndDeviceEventType elements are required,
along with either an mRID or a unique name of the end device. The EndDeviceEventType
element will allow different event types (e.g. meter health, outage detection, etc.) to be
differentiated. Different event types would allow for an EndDeviceEvent message to convey

events related (including but not limited) to:

Sustained outage detection
Momentary outage detection
Low voltage threshold detection


https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d

IEC 61968-9:2024 © IEC 2024 - 35—

High voltage threshold detection
Distortion

Meter health

Tamper detection

Revenue event

The detailed XML schema is provided in Annex G. The following is an XML example for an
EndDeviceEvent.

1.0
UTF-8

& {7 [ond EndDeviceEvents
= xminsend  htp/fecch/TCST 2011/ EndDeviceEvents#
= xmins httpfewwow3.org/2001 XMLSchema-instance
« {2 end EndDeviceEvent
€ > end createdDateTime  2011-11-10T21:54:53 404+ 01:00
< end issuerlD External System 1
€ endissuerTrackinglD 123
{2 end severity 5
a 3 ondd Assets
> endmRID  0VBEZRSN abTT-4f2c-08c0- 16 T9b409c55¢
<> end Names .
% endname Meter 123
& 3 ond NameType
£ encdiname  Meter Name
a €3 end NameTypeAuthority
€2 endname  Utility BBC
&Y er :Endbwiuﬁml'i'ype
= ref 312.0257
IEC

Figure| 11 reproduced with the permission of the UCAlug.

Figure 11 — EndDeviceEvents example

The EndDeviceEvent is logically associated with an EndDevice and/or a UsagePoint, either of
which can be(identified by mRID and/or Name. As in IEC 61968-9:2009, an EndDeviceEvent is
assog¢iatedwith an Asset, where typically this will be an EndDevice.

5.3 | Meter reading messages
5.3.1 General

Meter readings messages are designed to allow data collected by or calculated on behalf of a
meter to be conveyed. This may include measured quantities, calculated quantities, state
information or collected history. Whenever a "measurement" is required from an end device, a
MeterReading exchange is quite likely the appropriate tool for the job. The end device may have
metrology capability, and if so, is most likely called a "meter". But there are other potential
applications for MeterReading. If a data consumer wishes to measure the position of the switch
on a connect/disconnect switch, this can be done as a MeterReading exchange. If a data
consumer wishes to measure the "energisation” status of the end device, this can be done with
a MeterReading exchange or alternatively, with an EndDeviceEvent exchange as described in
5.2.
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5.3.2 Applications
5.3.21 Periodic meter reads

It is necessary to periodically gather meter readings from a MS for billing through the customer
billing system. The request for meter reading should specify a meter or group of meters, a type
of reading to collect, and a frequency and duration of interest. The scheduled frequency may
consist of regular or irregular periods. Not all deployments have systems that need to exchange
the meter reading schedules, but if they do, the MeterReadSchedules profile may be used.

The MeterReadSchedules request may be initiated to the MS from any of the following:

o the CIS (in an effort to collect billing determinants);

e alplanning and scheduling application (in an effort to acquire engineering data.about the
dilstribution network);

e anp OMS (to establish a stream of status information);

e a|meter data management system (in an effort to broker data for anyor all of the gbove
applications);

o the MS itself may also self-initiate a MeterReadSchedules.

An example for one such exchange (this one using an MDM) is shown in Figure 12.

CI5 MDM | AM

SV

create(MeterReadSchedules)

SN -

\ reply(MeterReadSchedules)

Read mefer
= |

created(MeterReadings)

weted(MeterReadings)

IEC

Figure 12 reproduced with the permission of UCAIlug.

Figure 12 — Example use of meter read schedule to create subscription

In this example, the AMI system is treated as the system of record that owns the meter read
schedule. It is being asked by the MDM to "create" a new schedule. In a different
implementation, some other system such as the CIS may be the system of record for meter
read schedules. In that case, the CIS would be the system to "create" the schedule. The
"created" schedule would then be dissiminated by the CIS to the other systems.
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Some metering systems may have the ability to decouple MeterReading collection from
MeterReading reporting. For Metering Systems without this capability, readings may be
reported immediately upon collection. In the MeterReadSchedules request, MeterReadings may
be requested using a variety of parameters, including:

e Specific meter, using the EndDevice mRID or Names.name. See IEC 61968-100:2022 for
specification of the Names and Names related elements and for use of the
LegacyObjectldentificationRevisionSets message.

e EndDeviceGroups, where a EndDeviceGroup identifies a group address used within the
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Figure 13 — Example manual meter reading exchange
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At the end of the day of work, all data stored in the handheld device is sent to the MDM via a
communication network. The MDM publishes a message to the CIS informing of the creation of
MeterReading.

Schedules for walking a manual meter reading route are decided well in advance of performing
the work.

5.3.2.3 On-Request meter read

Meter read requests are issued to a MS in order to obtain meter readings on a per request
basis. The MS will send a request to the desired meters. These can be used for billing inquiries,
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14 reproduced with the permission of UCAlug.

Figure 14 — Example On-Request meter read
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IEC
Figure| 15 reproduced with the permission of UCAlug.
Figure 15 — Historical MeterData exchange
It is important to note the use of request parameters to qualify requests for meter data, fil{ering
the regsults to obtain data for specific meters within specific timgframes.
5.3.2|5 Billing inquiry
A cugtomer or an internal source may identify a custemer billing issue. A meter read requpst in
comblination with historical meter reads may be used to resolve the billing issue. The top of
Figure 16 shows an inquiry being satisfied by data’which recently arrived, while later on |n the
day gn inquiry is made which requires a fresh~reading from the meter.
In some cases the desired data may bg’accessible from the MDM. In other cases, it may be
necesgsary to issue a read request remotely through the MS, or manually through an IEC 61968-
8 gerjeric "service request.”
cls MDM AMI
T T T
: : created(MeterReadings) :
|
| n "
| | |
: get(MeterReadings) ._: i
get(MeterReadings) :
Read meter
= —— _reply(MeterReadings)  _ _ _ _
e — Jteply(MeterReadings) _ _ _ _ | :
- T |
|

Figure 16 reproduced with the permission of UCAlug.

Figure 16 — Example billing inquiry message exchange
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5.3.3 Message formats

Figure 17 shows the message format used to present meter readings from one or more end
devices. Additional information on the MeterReadings structure is available in Annex G.

Meter|

Figure 17 reproduced with the permission of UCAlug.

Figure 17 — Meter readings message format
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The MeterReadings message structure allows for:

readings from one or more meters
reading values each have an associated reading type, timestamp and value
many quality values can be associated with each reading value

readings can be supplied in the form of interval blocks, where readings of a common re
type are grouped together

event histories can be returned with meter readings

Figure 18 shows the details of the structure used to convey Readings, where each Re
identlfies a specific ReadingType (by reference), value and optional quality code

timeS

2024

ading

ading

identlfy a specific time interval. The optional reportedDateTime can be used to identify

the r

readipg, data type of the value and the meaning of the different time values.

5. The

tamp is used to identify when the reading was captured. The timePeriod can be|used to

when

pading was actually reported. The ReadingType is used to identify the meaning qf the
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[ attributes

—| m:ReadingType [‘l]—

IEC

Figure| 18 reproduced with the permission of UCAlug.

Figure 18 — Reading structure

Withih a reading, thé timeStamp and timePeriod attributes can be used to identify time-rglated
aspetts of the reading, with specific usage based upon reading type, where details are
descilibed in Annex C as needed. The examples given in Figure 19, and Figure 20 illustrate the
genefal conyentions for the use of timeStamp and timePeriod.
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as a timestamp

.
v
.

.
“ Maximum demand value

Readings.timeStamp = time2
observed

Readings.value;
Readings.timeStamp;

MDMS

timePer|

Figure|

Figur

Readings.reportedDateTime

Readings.reportedDate Time = time3

pV4

lod.end = time4 | End time period of interest

19 reproduced with the permission of UCAlug.

When the reading is
reported, it is time-
stamped.

Readings.value;
Readings.timeStamp;
Readings.reportedDate Time

Figure 19 — Timestamps assigned between systems

IEC

e 19 shows the way that timestamps are assigned as values are created and passed

betwg¢en systems. From the perspective of the CIS.and MDMS, there exists a "timePerigd" of

intere
the <
"reply
and r
mete
expre

ssed below in Figure 20.

2008/02/23

2008/02/16
demand maximuny

maximum value requested

2008/03/01

st for (perhaps) a billing period. A "get" request might specify this time range range using
TimeSchedule> element in a get(MeterReadings) message, and the AMI or MDMS Would
" with readings that fall within this range:Important points in time regarding the genefation
eporting of the value are also timestamped. All of these timestamps are found within the
'Readings schema. Another view 6f the same example (with real dates and timtla

s) is

Figure

— timeStamp

_

timePeriod.start

2008/02/14

2008/02/14 - 2008/02/23

timePeriod

20 reproduced with the permission of UCAlug.

“— timePeriod.end

2008/03/12

Figure 20 — Conventions for timeStamp and timePeriod

IEC

The IntervalBlock structure allows for a set of readings to be grouped by a common

ReadingType and as a convenience for representation of a time series.
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Figure 21\~"IntervalBlock structure

pllowing diagram shows the\eonvention for use of a timeStamp for interval data whe
iated reading type identifies that the reading value is for a specified interval.

ent MR systems work in different ways, but for the purpose of the standard, timest
e the end of the(interval. The implied generation process is described in Figure 22.

IEC

re an
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Meter

t1=
now 7 Perform self read value 1

{Interval = t2-t1}

Capture self read 2 and compute deltaData
"Readings.value = (value 2 - value 1)"; and
set "Readings.timeStamp = t2"

t2 = now X

1

{Interval = t3-t2}

3= NG Capture self read 3 and compute
= now "Readings.value = (value 3 - value 2)";
L and set "Readings.timeStamp = t3"
loop /
[forever]
tn = now Capture self read 'n" and compute

"Readings.value = (value 'n' - value (n-1""; and
set Readings.timeStamp = tn

1T

IEC

Figure| 22 reproduced with the permission of UCAlug.

Figure 22 — Interval data timestamp generation

When a timestamp is used, it shall fall within a time range from 00:00:00 to 23:59:59 as depicted
in Figure 23. A value of 23:59:59 plus ‘15 places the time at midnight which is the start ¢f the
next day.

23.15
Interval timeStamp

T T T T T T T T T T T T T T T T T T T T T T
01:00 02:00 03:00 04:00 05:00°06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23| 0

=

23:001-(23]15
15-minute Inferval

IEC

Figure 23 reproduced with the permission of UCAlug.

Figure 23 — Time interval conventions

Note that a day starts at 00:00. The day ends at 23:59:59. (Refer to ISO 8601 for more details
around timekeeping.) It is important to note that interval data can be conveyed using
IntervalBlocks with IntervalReadings or simply using Readings. IntervalBlocks shall be used in
cases where the PendingCalculation elements are needed, otherwise they simply allow for a
reduced XML footprint over Readings, which may be important in some situations.

Key to the reporting of a value from a meter is the reading type. The ReadingType class in the
CIM is defined to allow capture of the information given in Figure 24 as related to the description
of a reading type, as is more thoroughly defined in Annex C.
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Figure 24 reproduced with the permission of UCAlug.

Figure 24 — ReadingType structure

While the ReadingType structure is present in the MeterReadings message, it should be
expected that in normal practice it will not be populated, as it is anticipated that the consuming
system will already be configured with the appropriate ReadingType definitions. The details of
this and other classes specific to metering are described in the Metering package of the CIM.
A more thorough discussion of reading types is provided in Annex C.
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Readings are not limited to metering devices. Any EndDevice may potentially produce a
measurement. In this edition of IEC 61968-9, the asset producing the reading shall be identified
using the Meter class, even though the device may not be a meter. It is expected that all assets
have a unique mRID or Names.name so that meters can be distinguished from remote
connect/disconnect switches, and from other devices. It is expected that future editions of
IEC 61968-9 will provide a more explicit method of dealing with readings from devices other
than Meters.

Interval data has unique timestamp requirements. The extended capabilities of 1SO 8601
provide the means to specify both a formal interval length (as an ISO 8601 "period" of time), as
well as a fixed reference point.

Figure 25 and Figure 26 provide some example payloads of MeterReadings messages.

v
~ HML Q.

= version 1.0
= encoding UTF-8 A\
= standalone
« {» njrMeterReadings
= xmilns:mr  http://iec.ch/TC57/2011/MeterReadings#
4 {> mrMeterReading
4 <> mrMeter
a {> mrNames
<> mrname 63.89.98.184
4 {2 mrNameType

<> mr.description ’Th_is is an endpoint serial number
<> mrname ‘.E_nd_pointID
a<{> mr:Name.Ty;)eiuthority
<> mrdescription AssetManagementSystem

< mrname com.company.assets
« {» mrReadings (2) 4
B <> mrtimeStamp ‘& Srvalue <> mrReadingType
1 2011-12-05T17:21:40.628Z\'25.633 « mr:ReadingType

= ref 0.0.0.14.1.12.0.0.0.0.0.0.0.0.3.12.0
2 2011-12-05T17:21:40:628Z  10.0 « mr:ReadingType

ref 0.0.0.12.1.1.37.0.0.0.0.0.0.0.0.338.0

Figure| 25 reproduced with the permission of UCAlug.

Figure 25 — MeterReadings Example 1
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- MMl
= version 1.0
= encoding UTF-8
= standalone
4 { mr:MeterReadings
= xmins:mr http://iec.ch/TC57/2011/MeterReadings#
4 {> mr:MeterReading

4 <> mr:Meter
« {» mrNames
<> mrname

4 {> mrNameType

63.89.98.184

<> mrdescription This is an endpoint serial number

4 < mrintervalBlocks
« < mrintervalReadings
<> mrreportedDateTime
<> mrtimeStamp
<> mrvalue

a {» mrtimePeriod

« {» mrReadingType
= ref
4 {2 mrReadings
<) mrtimeStamp 2001-12-17T09:30:47Z
<> mrvalue 10.0
4 {> mrReadingType

= ref

<{> mrname EndpointiD
4 <> mrNameTypeAuthority

<> mrdescription AssetManagementSyftem

<> mrname com.cempary.assets

2001-12-17T09:30:47Z
2001-12-17T09:30:47Z

25.44
<> mrend 2001-12-17T09:30:477
<> mrstart 2001-12-17T09:30:47Z

0.0.2.4.1.1.1200:0.0.0.0003.72.0

0.0.0.12.1.1.37.0.0.0.0.0.0.0.0.3.38.0

IEC

Figure| 26 reproduced with the permission of UCAlug.
Figure 26— MeterReadings Example 2

The foncept of "coincident/readings" deserves some attention. A coincident reading| is a
MetefReading that occurs ‘at the same point in time as some other MeterReading or
EndDeviceEvent.
Some meters have ‘the ability to report a reading that was coincident with a certain |other
MetefReading or'EndDeviceEvent (hereinafter referred to as the "trigger"). For example, it might
record the "pewer factor coincident with the billing period maximum demand.
Additjonally, some processes call for a coincident read to be reported. For example, when a
metef ‘iSvinstalled, it is common to capture an "initial reading." Similarly, when a meter is

disconnected, it is common practice to capture a "final read” coincident with the disconnection

event.

Some systems may perform analysis of the data in storage to identify analytically derived
coincident readings. For example:

e the voltage at UsagePoint A at the time of the peak daily demand on the distribution
transformer (UsagePointB) that serves UsagePoint A. (UsagePoint "B" could be either a real
or a virtual UsagePoint.)

e the 15-minute interval consumption at UsagePoint A at the time of the peak demand on a
distribution network (UsagePoint C) on a hot, summer day

e a BulkQuantity kwh reading for a UsagePoint at the time of an EndDeviceEvent such as a
meter disconnect.
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The MeterReading class has an optional Boolean element called "isCoincidentTrigger." The
element doesn"t have to be used in a message, but if it is, there are rules for its interpretation.
If any instance of a MeterReading message is marked with the isCoincidentTrigger Boolean set
to "true”, then all other MeterReadings within the same MeterReadings message are considered
to be coincident with the so marked MeterReading. Only one MeterReading element within a
single MeterReadings message may have its isCoincidentTrigger Boolean set to "true". If the
isCoincidentTrigger Boolean is absent, it is defined to be "false". It is recommended that the
"trigger" MeterReading should have a timeStamp if this information is available.

The GetMeterReadings profile can be used to request MeterReadings that are coincident with
a given MeterReading. This can be accomplished by including in the GetMeterReadings

mess ue" —
in other words by specifying the "trigger" MeterReading in the GetMeterReadings filter, criteria.
NOTE]| It is recognized that there might be small differences in time between a coincident trigger and the readling(s)
that are coincident with the trigger. For example, a reading taken in conjunction with a meter disconnect can actually
be taken several seconds after the operation of the disconnect switch. It is outside the scope_0f this docunment to
define|the window for readings to be considered coincident.
In thg following example (Figure 27,) a metering system identifies a powerfactor measurgment
that is coincident with the maximum demand for a given meter whenithe exact date and time of
the mjaximum demand is not known:
‘<>”H L ¢ N\
[ xsischemalocation http://iec.ch/TC57/2011/MeterReadings#MeterReadings.xsd
E xmins:mr http://iec.ch/TC57/2011/MeterReadings# QO
F xmins:si http://www.w3.0rg/2001/XMLSchema-instance (4
<> mrMeterReading (2) \\
i) <> mrisCoincidentTrigger <> mrMeter &3 rinReadings
1  mr:Meter N ‘Amr:Reading;
4 <> mrNames \ . <> mrvalue 0.0914159
<> mrname  Meté0Z)> + <> mrReadingType
= ref 0.0.0.6.0.1.38.0.0.0.0.0.0.0.0.0.65.0
). <I-- indicating,electricitySecondaryMetered powerFactor (cosTheta)
2 true a mr:Meter O\ 4 mr:Readings
+ <> mrNames\ a <> mrReadingType
{>wigname Meter ABCx1 = ref 88.06.1.1.8.000.0.0.00.0.338.0
‘¢ - billingPeriod maximum indicating forward electricitySecondaryMetered demjnd (kW)
IEC
Figure|27 reproduced with the permission-of UCAlug.
Figure 27 — Coincident readings example
In theg next example (Figure 28,) a metering system or MDMS identifies the final meter repding
coinclident with disconnection of service via RCD:
= xsi: ocation http://;:?hﬁcﬁ/zm‘I/MeterRead'mgs#
MeterReadings.xsd
= xmins:hr http://iec.ch/TC57/2011/MeterReadings#
= xminsofi ( hm;//www4w3.org/2001/XMLSchema»lnstance
<> eading (2
B <> mrisCoinci < i <> mrMeter <> mrReadings
<> mrcreatedDateTime 2010-12-17T09:30:47Z 4 <> mrNames
<> mrreason moveOut <> mrname Meter1
a {2 mrEndDeviceEventType
= ref 331068
<I-- ElectricityMeter RCDSwitch Disconnected
2 a mr:Meter 4 mr:Readings
4 <> mrNames <> mrtimeStamp 2010-12-17T09:30:49Z
<> mrname Meter1 <> mrvalue 123456

Figure 28 reproduced with the permission of UCAlug.

2 <> mrReadingType
= ref  000.14.1.1200.
0.0.0.0.0.03.720
<t billingQuantity net
electricitySecondaryMetered energy (kWh)

IEC

Figure 28 — Final meter reading coincident with disconnect example
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The next example (Figure 29) demonstrates a request to get meter readings from a metering
system or MDMS which are coincident with a disconnect that occurred within a specified time
interval. The request is an open-ended invitation to send any type of MeterReading data which
is coincident with an RCDSwitch disconnect for a given EndDevice (meter). The response to
this request could very well be nothing more than the "final meter reading" example provided
above. (If a more specific response was sought, it would be possible to filter for only the desired
ReadingType(s) by populating the ReadingType element in the GetMeterReadings profile.)

A<

Figure|

Wher

used
may

of da
time-

mr:GetMeterReadings
= xsi:schemalocation http://iec.ch/TC57/2011/GetMeterReadings#GetMeterReadings.xsd
= xminsm http://iec.ch/TC57/2011/GetMeterReadings#
= xminsxsi http://www.w3.0rg/2001/XMLSchema-instance

« <> mrEndDevice
a <> mrNames
<> mrname Meter1
4 {2 mrMeterReadings
<> mrisCoincidentTrigger true
4 {» mrEndDeviceEvents 2Q
a <> mrEndDeviceEventType ¢
« <> mrNames~ "\~
{Ymrname 331068
,(!-: E!e-ctricityMeter RCDSwitch Disconned
4 < mrTimeSchedule N
4 <> mrschedulelnterval > >
<> mrend /2010-12-31T23:59:59Z
<> mrstaft) 2010-12-01700:00:00Z

29 reproduced with the permission of UCAlug.

Figure 29 — GetMeterReadings example

to frame a request for data(falling within a certain range. The MeterReadings resy
populate the MeterReadings.MeterReading.valuesinterval elements to identify the

tes offered in the response. The user will also find that interval data (which conts
prdered series of values) has no place in a discussion of coincident data. Only one in

may Ibe coincident with-a'given event or another MeterReading. It therefore seems inappro

to po

bulate a seriesof*MeterReading.IntervalBlocks.IntervalReadings elements. A single

may be presentedw@as an interval, or the single interval value may be presented as a stand

Mete

'Reading.Readings instead.

The ability t0" schedule when meter readings are obtained is provided through the use

Mete
the

'ReadSchedules request.Note that the MeterReadSchedules.xsd depicted below rep

ted

IEC

using timestamps as filters, note that the TimeSchedule.schedulelnterval elements are

onse
ange
ins a
erval
Driate
value
Blone

of a
laces

etefReadSchedule.xsd that appeared in IEC 61968-9:2013. The primary difference i

5 that

the current XSD has a new root element MeterReadSchedule that inherits from identifiedObject.
provides the ability to create, change, update, and delete individually identified
MeterReadSchedules. Figure 30 describes the structure used for the payload
MeterReadSchedules request message:

This

of a
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Seve
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disabled —

offse

recurrencePattern —

30 reproduced with the permission of UCAlug.

IEC

Figure 30 — Meter read schedules message format

ral elementsqin-the TimeSchedule of the MeterReadSchedules are profile are unigue to
rofile and,deserve special definition. These include:

True if this schedule is deactivated (disabled)

The offset for the recurring (periodic) times in the TimeSchedule. [Each
point in the time series defined by scheduledinterval and ¢ither

recurrencePeriod or recurrencePattern will be shifted by adding the offset
value. The use of TimeSchedule.offset is not applicable when discrete
TimePoints are specified in lieu of a recurrencePeriod or
recurrencePattern.

Interval at which the scheduled action repeats, from the beginning of one
action to the beginning of the next action (e.g., first Monday of every
month, last day of the month, etc.). Used when the interval cannot be
defined as a fixed number of seconds between points in time. The use of
recurrencePattern is not applicable when recurrencePeriod is specified
or when discrete TimePoints are specified in lieu of a recurrencePeriod
or recurrencePattern.
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recurrencePeriod — Duration between time points, from the beginning of one action to the
beginning of the next action. Used when the interval can be defined as a

5.4

5.4.1

fixed number of seconds between points in time. The us

e of

recurrencePeriod is not applicable when recurrencePattern is specified

or when discrete TimePoints are specified in lieu of a recurrenceP
or RecurrencePattern.

End device control messages

General

eriod

There are many types of end device control messages. These are used to send instructions to

one
EndD

5.4.2
5.4.2

Load
load
will h

It sha
comp

A log

conditioning, pumps, etc.)

The
mand
softw
many
real-t

br more end devices. EndDeviceControls may result in one or more consequ
eviceEvent message.

Applications
1 Load control

control (a.k.a. direct load control) requests can often be made to.@MS for the purpd

bve load control capabilities.

uld also be noted that this is different from a disconnect, where a disconnect results
lete loss of power to a single customer.

d control will typically result in the shedding<{ofvspecifically configured loads (e.

oad control function executes load slied commands which are computed by
gement software (contained in the network operations block). The load manags
are is used to compute an appropriate load-shed amount, and could potentially in
factors including the predicted duration of generation shortfalls, historical usage pat
me usage data, and weather;

ential

se of

curtailment. This request would typically be initiated from netwerk’ operations. Not all MS

n the

§. air

load
ment
clude
erns,
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LMS LDC MDM

get(MeterReadings}
|
reply[MetefReadings}

P o o o - Sttty

Figure|

The o

of Me¢terReadings and used to perform&oad analysis. It also shows load control comn

being
woulq

Load
can b
by Ci
Load
5.4.2

The i

|
|
|
!
create(EndDeviceControls) I

reply(EndDeviceControls)

Perform load control
C

created(EndDeviceEvents)

~__ created(EndDeviceEvents)

[T L i

IEC

31 reproduced with the permission of UCAlug.

Figure 31 — Example load control message exchange

xample in Figure 31 shows how load history may be obtained from the MDM in the

issued by the LMS to the load-control system. Deployments that do not support an
interact directly with the MS instead.

control commands are implemented as a type of EndDeviceControl, where the com
e addressed by EndDeviceGroup (using a group address), by EndDevice (using mR
stomerAgreement.

control may_also be implemented using PAN devices.

2 l.oad control device installation

the data’exchange requirements are simpler | C units are different from meters in the s

hstallation of load control units is usually more labour intensive than installing a mete

form
ands
MDM

mand
D) or

r, but

ense

that they don't require periodic recalibration. Once an LC unit is installed it will probably remain
in place for the life of the unit, even if the customer withdraws from the LC program, or if there
is a change in tenancy.
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: created{EndDviceConfig)

I L]
created(MasterDatalinkageConfig) !

created(MasterDatalinkageConfig)

32 reproduced with the permission of UCAlug.

Figure 32 — Example message exchange for LC unit installation

e travelling to the service location, the installer will know the customer account dat
pf load control unit to be installed, and the ratings of the device to be controlled
lation data can confirm device ratings, and where appropriate, document the port ny

LC unit wired to the 'device. The results of the installation can be published to
holders as depictedtin Figure 32.

3 Change ‘of)customer program

ular metering solutions are usually chosen to fulfil specific metering needs as a res
mer program enrolment. In many cases, a flexible metering solution can provide covz¢

range “of'customer programs. When a customer transitions from enrolment in one prg

IEC

b, the

The
mber
all of

ult of
prage
gram
dule)

to amother, it may simply require a change to the meter (or communication mg

confi

urdtion. In extreme cases it may require a meter change out. In other cases, it may rg

quire

no change at all. Changes to a configuration will need to be communicated amongst the
stakeholders. An example exchange in which the deployment involves an MDM is described in
Figure 33. Another example in which the deployment lacks an MDM is described in Figure 34.
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I
I
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I
I : | get(MeterReadings) :
I I
I I
I
| : < reply(MeterReadings) Read metgr
o e S
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I ] I
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| |
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Figure| 33 reproduced with the permission of UCAlug.

Figure 33 — Example message exchange for change of customer program

Changes to the meter configuration may-be expressed as changes to the configuration |of an
EndDevice.

% ® CI5 AMI

CustdmerSenviceRep
| T T
| I I
! I |
: | |
' b_l. :
' I
. I
' |
. get(MeterReadings) I
AN
Request for program ] Read mete
change reply(MeterReadings)
e e o Al S B e e
|
|
change(MeterConfig) !
Reconfigure
ly(MeterConfig) meter
re eterCon
e ply(MeterConfi 9_______

IEC

Figure 34 reproduced with the permission of UCAlug.

Figure 34 — Example message exchange for change of customer program w/o MDM
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In other cases, a change to the customer program might not be accommodated with a meter
reconfiguration. The program change may require a meter changeout (refer to 5.5 for more
information on meter changeouts). Meter changeouts entail a different workflow than meter
reconfigurations. This will be reflected in the message exchange between systems. An example
exchange is depicted in Figure 35.

X

CustomerServiceRep

CIs

MDMS

WMS

AMI

Reduest for program
chahge

i

change(CustomerAgreementConfig)

T
|
I
I
I

9

repI&CustomerAgreementConﬁ )

create(MeterSeniceRequests)

reply(l‘«'leterSen}iceRequests}
I
I
I
I
reply(MeterServiceRequests)

e e e

Exchange meter in field

I

I

execute(OperationSet 1
(Op )-__

created(MeterReadings)

reply(OperationSet)

-4

L
|
|
N

i
|
|
|
|
:
!
21

Cy

Figure| 35 reproduced with the permission of UCAlug.

See $.6.2 on meter installation and removal for additional details on the MeterServiceRe

messjage.

5.4.2{4 Meter disconnect and reconnect

For a|variety of reasons, such as non-payment, it may be necessary to disconnect or reco

i
execute(OperationSet)
I

I
reply(OperationSet)

Figure 35 — Example for change of customer program with meter change out

IEC

quest

nnect

a customer. When disconnected, recorded usage should be zero and out of power comp

aints

should be ignored. When it is not possible to perform a disconnect or reconnect remotely
through an MS, a meter service request will typically be issued to perform the disconnect or
reconnect manually. Example message exchanges for remote operation are depicted in
Figure 36 and Figure 37.
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CIS MDM AMI

| create(EndDeviceControls)

reply(EndDeviceControls)

L create(EndDeviceControls)

TepiyiEmdbeviceControts)

{ _________________

]
__I__I_________..

Pefform remote

created(EndDeviceEvents) disconnect
-_—
_ created(EndDeviceEvents) "
L= )
: get(MeterReadings) i
I
I
I
: Read meter
| - YeplyMeteRichdngs) L (
| =
I created(MeterReadings)
| |
LI [
I T I
I I

IEC

Figure| 36 reproduced with the permission of UCAIlug:

Figure 36 — Example message exchange for meter connect/disconnect
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get(MeterReadings)

reply(MeterReadings)

Yy
}_____

-1

Sense position

IEC 61968-9:2024 © IEC 2024

Figure|

F

5.4.2

Real-
sevel

e p

reply(MeterReadings)

create(EndDeviceControls)

-

-
reply(EndDeviceControls)
-
created(EndDeviceEvents)
get(MeterReadings) A\ I

reply(MeterReadings)

{ ________________________

=
|

reply(MeterReadings)

37 reproduced with the permission of UCAlug.

igure 37 — Example of remote connect/disconnect directly between CIS and M

5

time pricing'signals and/or schedules can be sent to an end device via the MS. Ther

Real-Tinme,pricing

al ways(this can be accomplished, such as:

EJ:I<_.I and voltage

Perform remote
connect /
disconnect

Read meter

IEC

ice signal issued in real-time identifying a price for a given time interval

. i : TOW, il blished whict I in 1l ion f
TOU Tier

e energy price schedules published in advance.

J7

e are

each

Often the EndDeviceGroup can be used to differentiate meters with different contracts or tariffs.

The example in Figure 38 shows a price signal being sent from network operations, to the MS.
The MS then acts as a network service provider to communicate the price in real time to meters
and other equipment.
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NO-CTL AMI

create(EndDeviceControls)

reply(EndDeviceControls)

|
Price signal sent

Figure|

Price
parar

5.4.3
5.4.3

Figur
EndD

. to PAN device
created(EndDeviceEvents) ﬁ] .

IEC

38 reproduced with the permission of UCAlug.

Figure 38 — Example message exchange for real-time price signal

signals are implemented as a subtype of EndDeviceControl, where the price is a mes
heter.

Message format
1 General

e 39 describes the structure of an EndDeviceControls message. The XML schema f
eviceControls message is defined invAnnex G.

sage

br the
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|

|

|

|

| L d
EndDeviceControls E‘TE)EH I
| |
| |
|

|

|

|

__________________________________________________

Figure 29 rnprndllhnd with the rr__\nrr‘r\iccir\n of IIf‘Alllg

Figure 39 — End device controls message format

Within this message payload structure, specific meters may be addressed by EndDevice (e.g.
meter) EndDeviceGroup, UsagePoint and/or UsagePointGroup. Aside from at least one
address, the only required element is the EndDeviceControlType, which identifies the type of
control to be performed. Examples of the different control types that could be used include, but
are not limited to:

e |oad control signal

e price signal or schedule

e remote disconnect

e remote reconnect
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e demand reset

e demand reduction signal

e sending a text message to a PAN device

e sending pricing signals to a PAN device

e sending load control / demand response events to a PAN device.

The following Subclauses 5.4.3.2, 5.4.3.3, 5.4.3.4 and 5.4.3.5 are representative XML examples
for EndDeviceControls.

5.4.32—Exampileof-ademandresetpaytoad

Figure 40 is an example for a demand reset. Note that in this example there are twoldevices
beind addressed, each of these is in its own EndDevices element. One of them is/addrgssed
by mfID and the other is addressed by Names.

A ML f\“‘
= version 1.0 C
= encoding UTF-8 (O g
= standalone N

4 <> [n:EndDeviceControls
= xsischemaLocation http://iec.ch/TC57/2011/EndDeviceControls# EndDeviceControlixéd
xmins:m http://iec.ch/TC57/2011/EndDeviceControls# N
xmins:xsi http://www.w3.0rg/2001/XMLSchema-instance
4 {> m:EndDeviceControl
4 <> m:EndDeviceControlType
= ref 380214
4 <> m:EndDevices (2)
B\ <> mmRip_ ¢ <> m:Names
1 3dc53ee5-777e>50b4-8699-a1c224f45f3d
2 \ ~ m:Names
<> miname MeterABC
( 4 {> m:NameType

) <> m:name Me}erlD

IEC

Figure|40 reproduced with the permission of UCAlug.

Figure 40 — EndDevice example

5.4.3(3 Example of a meter disconnect by group

Figure 41 is*an’example of a meter disconnect by group.
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=ML

= version 1.0
= encoding UTF-8
= standalone

4 {» m:EndDeviceControls

xsi:schemalocation http://iec.ch/TC57/2011/EndDeviceControls# EndDeviceControls.xsd
xmlins:m http://iec.ch/TC57/2011/EndDeviceControls#
xmlins:xsi http://www.w3.0rg/2001/XMLSchema-instance

4 <> m:EndDeviceControl

Figure|41 reproduced with the permission of UCAlug.

5.4.3/4

Figure 42 is an example of a scheduled disconnect by«g'roup.

Example of a scheduled disconnect by group¢

4 <> m:EndDeviceControlType
= ref 3.31.0.23
4 {> m:EndDeviceGroups
<> m:mRID 3dc53ee5—777e-50b4-8699-a‘15224%45f3d

EC

Figure 41 — EndDeviceControl example

£

a Erf 5\3\\
= version 1.0 <
= encoding UTF-8 \,\Q
= standalone “Q)$

4/ {} m:EndDeviceControls

4 <> m:EndDeviceControl

xsi:schemalLocation http://iec.ch/TC57/2011/EndDeviceControls# EndDeviceControls.xsd
xmins:m hitp://iec.ch/TC57/2011/EndDeviceControls#
xmins:xsi Attp://www.w3.0rg/2001/XMLSchema-instance

s

y 4 <> m:EndDeviceControlType

= ref 3.31.0.23
a {> m:EndDeviceGroups
a {> m:Names
{» m:name Disconnects in Region 123, May 2011

~<> m:NameType

{> m:name Regional Disconnect Group
4 {» m:NameTypeAuthority
<> m:name Utility ABC
a < m:primaryDeviceTiming
a {> miinterval

<{> mstart 2001-12-17T09:30:47Z
IEC

Figure 42 reproduced with the permission of UCAlug.

Figure 42 — EndDeviceControls disconnect by group example
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5.4.3.5 Example of a meter connection by name

Figure 43 shows an example of a meter connection, where the the meter is specified by name.

A W

version 10
encoding UTF-8

standalone

<!-- Connect Meters by Meter Name
> m:EndDeviceControls

xsi:schemaloc: http://iec.ch/TC57/2011/EndDeviceControls# EndDeviceControls.xsd

Figure|

5.5
5.5.1

Mete

xmins:obj http://iec.ch/TC57/2011/EndDeviceControls#
xmlns:xsi http://www.w3.0rg/2001/XMLSchema-instance
4 <> m:EndDeviceControl
2> mmRID 76e7a0a3-3e33-4d21-b78f-b42227823ec7

<> miissuerlD External System 1
<> missuerTracki 123
4 > m:EndDeviceControlType
= ref 3.31.018
4 <> m:EndDevices (2)

<> m:mRID <> m:Names
1 45e730a3-3e99-4d1| « m:Names N4
7-b43f-
b67221212ec0
<> mname Meter 123
a < m:NameType \ @
<> rimame Meter Name
{0 vv;:NameTypeAulharﬂy
<> mname Utility ABC|
2 09e7a0a3-3e50-4d1| a m:Names )
0-b40f-
b40980088ec3
<> pmame Meter 456
/a > m’:NameType
) <> m:name Meter Name
4 {> m:NameTypeAuthority
<> mname Utility ABC|
4 {> m:primaryDeviceTiming \ N
4 {2 minterval
<> mistart ‘20171-06-17T09:30:47.OZ

43 reproduced with the permission of UCAlug.

Figure 43 — EndDeviceControls meter connection example

Meter service requests
General

[ service requests“are a subclass of Work, where an EndDevice is involved. Thes

communicated using. the ServiceRequest profile, and are defined in IEC 61968-8.

It ma
of a
anotH

y be necessary to install, remove or configure meters as a consequence of the regist

er.,These scenarios are discussed in IEC 61968-8. However, there may also be a

ident

IEC

e are

ation

new customer, removal of a customer or the switch of a customer from one suppljer to

need

fied' by the AMI system or MDM to change out an existing meter. This involves the rern

oval

of the old meter, installation of the new meter and configuration of the new meter as needed by
the metering system.

EndDeviceEvents (as described in 5.2) can cause an evaluation to occur which results in a
request for a meter change out. Meter events may be published from the MS or MDM. Figure 44
describes an example exchange where the MDM has identified a problem, and brought it to the
attention of the WMS which decides to change out the meter.

Once again, the OperationSet steps are included to synchronize the revised Master Data (the
configuration data for the new and old meters and the association changes with the UsagePoint)
with the MDM System and the Metering System. See 5.8 and Annex | and Annex J for additional
information related to Master Data Management.
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s WMS % MDM AMI
Meter Technician
T T | T T
| | | | |
I I I I I
I I I ) I
| | | Alarm raised |
! ! created(EndDeviceEvents) : :
L= | : !
: : . create(ServiceRequests) :
I [ : [
| I
| reply(ServiceRequests) |
| ________________|______________> |
| | |
I T T [ [
I O P I |
I ] L7 I )
I I - I |
I | |
| Send work order to [;I Read old meter | |
: technician : :
I I I
| | [ Replace old meter with new meter |
| : I I
I Technician reports meter I I
I exchange details I I
| Read new meter | |
I C : I I
I ~. t I
I L = ' I
I | |
: reply(ServiceRequests) I :
I I I
I I I
[ | execute(OperationSet) | |
T T I
| : |
| i |
________ _I________Epﬁ'(gp_era‘_‘“’_”s_et’__+______________> |
I I I
: : : execute(OperationSet) . |
I I |
: : : | _ reply(Operationset) _
I I I L
I I : I I
I | I I IEC
Figure|44 reproduced with the permission.of UCAlug.
Figure 44 — Example end-device event message exchange due to meter changeopt
5.6 | Metering system) events
5.6.1 General
Therg are different levels of need within the system for different kinds of messages.

code can be used to report a problem. This mechanism works when the recipient is able to look-
up and interpret the meaning of the code. However, when a more detailed description of the
problem is required, a more elaborate schema shall be used. In some cases, the recipient is a
human and requires a human-readable description of the problem, and the particular piece of
equipment involved. When identifying the asset, it will probably be necessary to use vendor-
specific terminology to describe the hardware.
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5.6.2

Applications — Firmware upgrade

For an automated Metering System capable of two-way communication, it may be possible to
upgrade the firmware of MS infrastructure in the field, or in some systems the communication
assets in the end devices. Changes to the metering system that materially affect its operation
shall be communicated to all of the relevant stakeholders. An example of such a publication

using an EndDeviceConfig message is depicted in Figure 45.

Figure|

The 1
numb
numb

5.6.3

Pleas

5.7

5.71

The metering system has been expanded to include devices that have been deployed

Al MDA A Cls
T T T T
I I I I
I I I |

Firmware upgrade | | I
occurs I I |
| | |

I I I
changed(EndDeviceConfig) ! : :
| |

I I I
changed[EnQDewceCunﬁg) - | :

|

I

changed(EndDeviceConfig) |

———-—a e -

45 reproduced with the permission of UCAlug.

Figure 45 — Example firmware upgrade message exchange

irmware upgrade may cause the EndDevice or CommEquipmentAsset to change
er of ways, including device“functional characteristics, firmware version and re

er, or configuration (expreSsed as a programld).

Message formats

e refer to the EndBeviceConfig message format described in 5.8.3.

PremiseS.area networks

General

i

IEC

in a
ision

vithin

homes and businésses that are managed using the metering inirastructure.” Within this
document, these devices exist within a premises area network (PAN). This is inclusive of the
commonly used term home area network (HAN). The PAN/HAN devices themselves are a
special type of EndDevice.

Given the evolving nature of the underlying devices and communication protocols, this
document attempts to take a view that can be mapped as needed into a variety of device
standards.
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Applications

5.7.21 General

2024

The applications for PAN devices primarily include dynamic pricing, demand response and
providing information to customers. There are many types of PAN devices, including smart
thermostats, in home displays, relays, etc.

5.7.2.2 PAN device pairing and unpairing

The pairing of a PAN device with a meter is required before the PAN device can be sent

com

PAN

show|
EndD
o« T
fr
e T
m

dd

e S
E
fo
re

ands by the Metering System

device pairing (and un-pairing) is performed using an EndDeviceControls méssage as

h in the example of Figure 46. The following special conventions relative tq
eviceControl message apply to pairing a PAN device with a meter:

ne appropriate EndDeviceControlType code for pairing a PAN device-should be sel
bm Annex F.

wo (and only two) EndDevices are identified by mRid or the Names class — one
eter and the other is the PAN device. The isPan Boolean will’be set to true for the|
bvice and the install code and electronicAddress.macAddress are also normally requ

Liccessful or unsuccessful results for the pairing. ‘operation are reported
hdDeviceEvents messages, with the appropriate. EndDeviceEventType enumera
und in Table E.25. It is possible for more than one{EndDeviceEvent to be reported
sult of the EndDeviceControl.

CIS MDM Al

create(EndDeviceControls)

I

I

I

I

|

|

|
_reply(EndDeviceControle) - | :
|

|

I

|
’.—I—

create(EndDeviceControls)

-

reply(EndDeviceContrals
| _reply(EndDeviceControls) _ _ |

T
|
?;] AMI commissions PAN network

the

ected

s the
PAN
ired.

using
tions
as a

Figure

E;l with HAN device

created(EndDeviceEvents)

T
I
I
I
I
I
I
I
I
I
I
I
created(EndDeviceEvent) J
I

46 reproduced with the permission of UCAlug.

Figure 46 — Pairing of a PAN device

AMI carries out pairing operation

IEC
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5.7.2.3 PAN Events

PAN device events are generated by a PAN device, where they are typically communicated
through a meter or gateway to the metering system head end. The metering system head end
will then publish the message to other enterprise applications that have subscribed. These
events are conveyed using the EndDeviceEvents message. An example is shown in Figure 47.

CIs MDM Al PAN device

Figure|

5.7.2

Addit
appli
Thes
that t
in Fig

EndD
follow
P
P
P

The
funct

PAN device
detects event

T
|
|
[
|
|
|
|

T

|

I

|

|

created(EndDeviceEvents) "\

I "

| v
J |

|

|

|

|

|

created(EndDeviceEvents)

PAN device notifies|

T

|

I

|

|

|

I

|

|

I

I
L

I

|

: AMI of event

I

47 reproduced with the permission of UCAlug.

Figure 47 — PAN device events

4 PAN controls

onal PAN device controls for purposes other than pairing may be initiated by an ente
cation such as a demand response mahagement system to a metering system head
b controls also use the EndDeviceConirols message. Given that there are a variety of
ne control can be addressed, there\tmay be many target PAN devices. An example is §
ure 48.

eviceControls messages-ifntended for PAN devices will typically include one 9@
ing special structures within the EndDeviceControl profile:
hnDemandResponse

anDisplay

AnPricing

pppropriate EndDeviceControlType and EndDeviceEventType enumerations for
ons(can be found in Annex E and Annex F.

IEC

prise

end.
ways
hown

f the

hese
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DRMS M DM AM PAN device
T T T T
: create(EndDeviceContrals) : : :
| |
_ eply(EndDevicsConrols) _ i |
: AMI sends command
| | create(EndDeviceControIs)._ | to PAN device
! il
| Hgfp_'ﬂEfd_D_evi_cac_mltrE'S)_ - !
: L :
| [l | . |
| |
| |
| ! PAN deyice
| | executds
\ | command
| | []‘
: : created{EndDeviceEvents) \‘\ }
| :
: created(EndDeviceEvents) J T RPAN-device notifies
I | AMI of successful
: ! : command completion
: : : ;
| | | |
IEC
Figure|48 reproduced with the permission of UCAlug.
Figure 48 — PAN device controls
5.7.3 Message formats
Therg are no unique messages defined specifically for PAN devices. PAN devices are sfimply
typeq of EndDevices.
5.8 | Master data management messages
5.8.1 General
Enterprise systems exchanging messages in the Meter Reading and Control domain require a
means of managing the\non-transactional data that defines assets, other CIM objects and the
relatipnships (or associations between them). Master Data Management (MDM) is the term|used
to depcribe the practice of creating, changing, and deleting these objects and relationships.
For |[EC 61968-9 purposes, the CIM classes that fall within the scope of Master [Data
Mangdgement and the IEC 61968-9 profiles used to create/change/delete these objects|(and
their ['configurations") are included in Table 4:
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Table 4 — IEC 61968-9 configuration profiles

Confi
using
time

MDM

The (

CIM object IEC 61968-9 profile
ComModule ComModuleConfig
EndDevice EndDeviceConfig
EndDeviceGroup EndDeviceGroups
Meter MeterConfig
TransformerTank a
UsagePoint UsagePointConfig
UsagePointGroup UsagePointGroups
UsagePointLocation UsagePointLocationConfig

a8  For IEC 61968-9 purposes, the TransformerTank object has applicability to use
cases involving Outage Management by providing a linkage between_the
UsagePoint and a TransformerTank in the network model. The TransformefTank
is technically outside the scope of IEC 61968-9, and there is no IEC_61968-9
profile for creation, modification or deletion of a TransformerTank. However, the
TransformerTank can be referenced within other profiles includingy but not
necessarily limited to the UsagePointConfig, CustomefMeterDataSet,
GetMeterReadings, and MasterDatalLinkageConfig profiles.

gurationEvents occur each time a create, change, update, or delete operation is perfg
any of the "config" operations using the IEC 61968-9 profiles in Table 4 as well a

objects.

ConfigurationEvent class in the CIM is associated with each of the CIM classes in th

column of Table 4 and is incorporated into each’of the IEC 61968-9 Profiles in column 2 g

table
abou

e th
tg
e th

o fr
e

Refer
XML

5.8.2

each "config" operation, including:

e date and time at which the génfiguration or configuration change became effective
become effective,

e entity performing theconfiguration operation, and

be-form remarks previding additional business information related to the configu
ent.

to Annex J for detailed descriptions of Master Data Management Use Cases and s3
messages-that clarify the intended use of the messages in this subclause 5.8.

Applications

5.8.2

rmed
5 any

that a MasterDatalinkageConfig transaction is executed to manage the relationships of

b first
f that

The function of the ConfigurationEvent class is to provide important business details

oris

ation

mple

1 General

For the purposes of this standard, there are two methods used for managing the relationships
between the CIM objects identified in 5.8.1. These are the MasterDatalLinkage profile and, for
a limited number of CIM objects, the relationships are explicitly managed using profiles
identified in 5.8.1. The diagram in Figure 49 identifies the object relationships that are critical
to master data management within the scope of this document and the specific method that is
recommended to be used for managing each relationship.
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ServiceSupplier
(Distribution Utility)

ServiceCategory

EndDevice PricingStructure

2024

ServiceLocation
1
4 P

UsagePointLocation

-

TransformerTank

1

{
1
/

S | ServiceSupplier

CustomerAccount y (Retailer)

o

Manage via MasterDataLinkageConfig

Manage via UsagePointConfig

Customer

Manage via CustomerAgreementConfig

Figure|49 reproduced with the permission of UCAlug.

Figure 49 —\Master data linkages

To fully comprehend Figure 49, itcdis necessary to understand that this document pro|
normpative messages by which enterprise systems can exchange information; however th
no regquirement that any given:system implement an internal data model that is based up
even|consistent with the CIM: Accordingly, the above diagram presents the possibil
reflegting relationships in a variety of ways. For example, two systems may recogniz
concgpts of Customer, CustomerAccount and CustomerAgreement and choose to expres
relatipnships between./these entities and a UsagePoint by linking a Customer
CustomerAccounty(refationship Q), then linking the CustomerAccount to CustomerAgregq
(relationship R)-and finally linking the CustomerAgreement to the UsagePoint (relationsh
In this scenario,\there may never be a need to utilize relationships K, L or U.

On the other hand, there may be two enterprise systems that do not materialize the conc

IEC

vides
Bre is
on or
ty of
e the
s the
to a
ment

p H).

ppt of

a CustomerAgreement in their internal data models. These systems may utilize message

5 that

link a Customer to a CustomerAccount (relationship Q), and then link the CustomerAccount to
the UsagePoint (relationship K). It is outside the scope of this document to be prescriptive on

which of the relationships illustrated in Figure 49 are permissible or preferred.

The

MasterDatalLinkageConfig profile may be used in a flexible manner to support the needs of any

enterprise and its enterprise systems.
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It is recommended that relationships E, F, I, J, M and V be managed by the "Config" profiles
called out in the legend of the figure, rather than via the MasterDatalLinkageConfig profile;
however this is not a requirement and enterprises may choose to use the
MasterDatalinkageConfig profile to manage these relationships as well. The reason for the
recommendation that these specific relationships be handled by the identified profiles rather
than the MasterDataLinkageConfig is twofold:

e these specific relationships seldom change, and
e these specific relationships are viewed by almost all enterprise systems in a consistent way.
The converse is also true. Enterprises may choose to manage relationships depicted as red

lines y the
CIM and is reflected in the appropriate IEC 61968-9 profile.

Figure 49 is informative. It depicts the range of relationships expected between entities.
Figure 53 takes a step toward an implementation by showing how XML might’be organized.
Furthler steps are illustrated at the link in Annex G for MasterDatalLinkage@anfig. Entitieg and
relatipnships in Figure 53 may evolve over time as use of this document is éxtended to support
new and revised business use cases.

5.8.2{2 Usage points

Information about the usage points may be configured into MS\by’'means of a UsagePointGonfig
messfage payload.

An example of a message exchange is given in Figures60 and the message format is gien in
5.8.3(4.

Cls MDM

ros—————<9

create(UsagePointConfig)

Execute
reply(UsagePaointConfig) i <

IEC

Figure 50 reproduced with the permission of UCAlug.

Figure 50 — Message exchange for transferring usage point information

5.8.2.3 Meters

Information about the meters in service may be configured into MS by means of MeterConfig
message payload.

An example of a message exchange is given in Figure 51 and the message format is given in
5.8.3.7.
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CIS MDM

create(MeterConfig)

T Execute

Figure|

5.8.2

Inforrn
EndD

An e
5.8.3

ly(MeterConfi
ez - = EETVIR LS ot <‘ Elj

IEC

51 reproduced with the permission of UCAlug.

Figure 51 — Message exchange for transferring meter_ information

4 End devices

hation about end devices in service may be configured into MS by means
eviceConfig message payload.

ample of a message exchange is given in Figure 52 and the message format is
6.

CIS MDM

create(EndDeviceConfig)

Execute
reply(EndDeviceConfig)

IEC

bf an

given

Figure

5.8.3

52 reproduced with the permission of UCAlug.

Figure 52 — Message exchange for transferring end device information

Message formats

5.8.3.1 General

This subclause 5.8.3 describes the message formats for the MasterDatalLinkageConfig and
other Master Data Management "config" messages. The detailed specification for each class
and attribute can be found in IEC 61968-11 and IEC 61970-301. The normative profiles for this
edition of 61968-9 can be found in Annex G. As noted in Annex G these profiles can be
serialized into XSDs, JSON schemas, as well as other serializations. The remainder of this
document refers only to XSD serialization.
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5.8.3.2 MasterDataLinkageConfig

Figure 53 describes the top level structure of the Master Data Linkage Config message used to
configure relationships between objects.

mi:MasterDataLinkageConfig l

__________________

|

|

|

I

I

|

|
N
| L1 miCustomer |
o
|

|

|

|

|

|

t-4 m:Customer i )
0 [ttt S i R Rl Ly ;.'.
: 0.

1
{
I
]
1
]
]
]
]
]
:
B0
1

MasterDataLinkageConfig I;i]—l—(—-ﬂ—j_:_l-

L- . - - G -

T

--------------------

i 0.x

E—- . m:UsagePoint [+
E 0.

‘- -: m:UsagePointLocation

|
|
|
|
|
|
|
| .' -. m: Senrlc:eSuppller
|
|
|
|
|
|
|

Figure 53 reproduced with the permission of UCAlug

Figure 53 — MasterDataLinkageConfig message format
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An example of MasterDataLinkageConfig is shown below in Figure 54. This message illustrates
the "non-in-line" method of establishing an association between two CIM objects — in this case
between the Meter and the UsagePoint are associated with each other using a
MasterDataLinkageConfig command. This is the normative way to reflect the installation of a
Meter at a UsagePoint.

a WML
= version 1.0
= encoding UTF-8
= standalone

< > 1T ...‘v‘las‘l.'erBata'I:inkachuufiy
xsi:schemalocation http://iec.ch/TC57/2011/MasterDatalinkageConfig#
MasterDatalLinkageConfig.xsd

xmlins:m http://iec.ch/TC57/2011/MasterDatalLinkageConfig#
xmlins:xsi http://www.w3.0rg/2001/XMLSchema-instance

a <> m:ConfigurationEvent
<> mcreatedDateTime 2011-11-09T19:55:43.699Z
<> meffectiveDateTime 2011-11-09T00:08/00.000Z
<> mreason Meterlnstallata)ng
a <> m:Meter -
a {> m:Names X/
¢ mname 1234G
4 <) m:UsagePoint
& {> m:Names

<> m:name SDP1234E001001
IEC

Figure|54 reproduced with the permission of UCAlug,

Figure 54 — MaterDataLinkageConfig example

5.8.3(3 SupplierConfig

The $erviceSupplierConfig striucture has been moved to IEC 61968-8:2023.

5.8.3|4 UsagePointConfig

The message structure in Figure 55 is used to configure usage points. This replaces the sgrvice
delivery points«message defined in IEC 61968-9:2009.
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Figure 55 reproduced with the permission of UCAlug.

Figure 55 — UsagePointConfig message format

An example of UsagePointConfig payload is shown in Figure 56.
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a WML
= version 1.0
= encoding UTF-8
= standalone

4 <> m:UsagePointConfig

xsi:schemalLocation http://iec.ch/TC57/2011/UsagePointConfig# UsagePointConfig.xsd
xmins:m http://iec.ch/TC57/2011/UsagePointConfig#
xmlns:xsi http://www.w3.0rg/2001/XMLSchema-instance

4 < m:UsagePoint
<> misSdp true
« <> m:ConfigurationEvents
<> m:createdDateTime 2011-11-09T10:58:03.616Z
<> meeffectiveDateTime 2011-11-09T00:00:00.000Z

a <> m:Names
<> m:name SDP1234E001001
4 <> m:NameType

<> m:name _PrimaryName
4 {» m:UsagePointLocation

4/ <> m:Names
{>rname LOC1234

‘& < m:NameType

<> m:name PrimaryNam

7]

IEC

Figure| 56 reproduced with the permission of UCAlug.

Figure 56 — UsagePointConfig example

5.8.3(5 UsagePointLocation

The |diagram in Figure 57 descfibes the structure of the message used to define
UsaggePointLocations.
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Figure| 57 reproduced-with the permission of UCAlug.
Figure 57 — UsagePointLocationConfig message format
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a EML
= version 1.0
= encoding UTF-8
= standalone

4 {2 m:UsagePointLocationConfig

xmins:m

xmins:xsi
a <> m:UsagePointLocation

4 {» m:ConfigurationEvents

xsi:schemalocation |http://iec.ch/TC57/2011/UsagePointLocationConfig# UsagePointLocationConfig.xsd
http://iec.ch/TC57/2011/UsagePointLocationConfig#
http://www.w3.0rg/2001/XMLSchema-instance

<> m:createdDateTime
4 <> m:mainAddress

4 { > mstreetDetail

a < m:townDetail

4 <{» m:Names
<> m:name

-0 m:NameType

Figure| 58 reproduced with the permission of UCAlug.

5.8.3/6 EndDeviceConfig

The diagram in Figure 59 describes the top level of the EndDeviceConfig message, wh

used |to provide for basic configuration of end devices.

<> m:effectiveDateTime 2011-11-09T00:00:00.000Z

Figure 58 — UsagePointLocationConfig example

2011-11-09T10:57:02.583Z

<> m:name Main Street
<> m:number 934

<> m:country us

<2 m:name Austin

{> m:stateOrProvince TX

'LOE1234

<{> m:name PrimaryName

IEC

ch is
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‘ m:EndDeviceConfig

o= , m:ComFunction

(-]
;]

|
|
} . miConnesibisconnectrunction [
|

1 m:EndDevice

" iy N gy Ry gy Sy Ry LBy

EndDeviceConfig [TIJ—‘—(—-H—E-

r-- m:ReadingType -

_________________

1
1
1
1
1
1
1
1
1
1
1
1
1
1
K
1
1

L-4 m:SimpleEndDeviceFunction ‘

e gugegugguguggegh., .,
.......................... i ;-'\

e
==
1
1
1
1
1
1
1
1

(=]
]

Figure|59 reproduced with the permission of UCAlug

Figure 59 — End device config message format

5.8.3|7 MeterConfig

The message structure in Figure 60 is used to configure meters, where it is possible to supply
informpation more specific to meters.
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MeterConfig [}

--------------- NN
-+ m:ConfigurationEvents
R ) &) Neamnnd

[ attributes

r

Figure 60 reproduced with the permission of the UCAlug.

Figure 60 — Meter configuration message

An example of a MeterConfig payload is shown in Figure 61.
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a HML

Figure|

5.8.3

The
com

Figure|

= version 1.0
= encoding UTF-8
= standalone

a {» m:MeterConfig

xsi:schemaloc: http://iec.ch/TC57/2011/MeterConfig# MeterConfig.xsd

xmlns:m http://iec.ch/TC57/2011/MeterConfig#
= xmlins:xsi http://www.w3.0rg/2001/XMLSchema-instance
a <> m:Meter

<O m:amrSystem CCTR
<> mserialNumb: 82000001
4 <> m:ConfigurationEvents
<{> m:createdDate 2011-11-09T13:55:02.776Z

<> m:effectiveDat 2011-11-09T00:00:00.000Z
<> mreason AssetCreation
a <> m:EndDevicelnfo
4 <> m:AssetModel
<> mmodelNum! F60
4 <> m:Manufacturer
& <> m:Names
<) . — LG
a {» m:Names NO
<> m:name 1234LG .
4 <> mNameType

<> mname PrimaryN.ame

61 reproduced with the permission of UCAlug.

Figure 61 — MeterConfig example

8 ComModuleConfig

iagram in Figure 62 provides the top level structure of the message used to conf
unication modules.

‘ m:ComMaduleConfig

| .'"i m:ComFunction -

_______________________________ a2
>

|

: : |
(AN Ea
: |

|

--E m:ComModule

62 reproduced with the permission of the UCAIlug.

Figure 62 — ComModuleConfig message format
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Annex A
(informative)

Recommended use of message type verbs

A list of recommended verbs that are relevant to profiles discussed in this document is provided
in Table A.1. Not all interfaces on all systems will support all verbs. These verbs originate in
IEC 61968-100:2022. The use of IEC 61968-100 is recommended but not required. A system
may support some combination of profiles and verbs that differ from the suggestions below.
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Annex B
(informative)

Reply error codes

2024

The codes defined in IEC 61968-9:2013 (second edition) have been moved to and replaced by
codes in IEC 61968-100:2022 (second edition). The reader is encouraged to refer to
IEC 61968-100 and study the structure and new Reply Codes that have been developed. The
new codes have generalized what one would have found in previous editions of IEC 61968-9.
In the second edition of IEC 61968-9, there were many specific codes that called out specific

IEC 04060 Q:-20490

failur
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IEC 4
the 4
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bnts missing," and "Mandatory Payload elements missing," are replaced by a more g¢
Hatory elements missing" code in IEC 61968-100. Furthermore, the IEC 6196
ure allows one to report (by <ObjectID>) exactly which elements have caused.the pro

using the "6.0" code in IEC 61968-100, the <reason> field should be used-to dend

with the business rules. For example, there might be a business'\fule that s
pnnect only allowed during business hours." This business rule violationcould be pro
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1968-100:2022 (second edition) offers important improvements over the first edition
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CcA

Annex C
(normative)

Procedure for the generation of a ReadingType name

General

The ReadingType enumeration is an important identifier in MeterReading messages. This
standard specifies a profile which will be considered normative. |IEC 61968-9 was developed

with
T
2) A
e
R

3) It
is

This fhird principle implies that data producers should be as explicit'as possible when publi

data.
the d
suita
recor

It is
inforr
exam

the slervice is single-phase or poly-phasexit*should be able to make the request wit

know,|
detai

slighfly from the ReadingType used in“the request.

C.2

c.21

Data
attrib

appli
this G

C.2.2

everal dncign prinr\iplnc in—mind:

ne messages should be simple and general purposed.

g. Power, Energy, Relay actuation counts, Status information, and. Currency.
cadings.ReadingType should be able to describe whatever the Readings.value is.

is easier for a data consumer to throw away information it has but does not need, t
for it to recreate information it needs but does not have.

The data therefore should be entirely self-describing so that other consumers who a
ata (perhaps when it is residing in a data warehouse) can’determine for themselvg
ility for use of the data. This will help avoid the need for the data consumer to atten
struct any implicit agreements which were in placeat the time of publication.

nderstood that there will be occasions in which a data consumer (making a reque
ple, a requestor may wish to obtain the ?voltage" at a given location. It may not ki

edge it has, and the data producer attempt to fulfil it and in the response supply addi
as appropriate. This may result.iv the ReadingType(s) used in the response to

Understanding the important attributes of a data element name

General

elements can bejdescribed in terms of 18 key attributes (several of which are compg
utes.) Every. attribute has the feature that a value of zero ("0") represents that it
cable to the-description. The only exception to this rule is in the compound attribut
ase dual zeros represent that the attribute is not applicable.

Attribute #1, macroPeriod

nation) might not know all of the specific.details regarding what is being asked.

"Readings" message should be able to carry any type of value that might be lin a meter,
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The macroPeriod describes an aspect of the data that reflects how it is viewed or captured over
a long period of time. These are enumerated in Table C.1.
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Table C.1 — Time-period of interest enumerations

Reprinted with the permission of UCAlug.

Code Enumeration Comments LR
Status

0 none Not Applicable

8 billingPeriod Captured during the billing period starting at midnight of the
first day of the billing period (as defined by the billing cycle
day). If during the current billing period, it specifies a period
from the start of the current billing period until "now".

11 Hnil\ll nnily Period cfnrﬁng at mir‘inighf If for the current HQ\JI‘ this N
specifies the time from midnight to "now".

13 monthly Monthly period starting at midnight on the first day of the N
month. If within the current month, this specifies the period
from the start of the month until "now."

22 seasonal A season of time spanning multiple months. E.g. "Summer;" N
"Spring," "Fall," and "Winter" based cycle. If within the current
season, it specifies the period from the start of the current
season until "now."

24 weekly Weekly period starting at midnight on the first day.of the week N
and ending the instant before midnight the last\day of the
week. If within the current week, it specifies the period from the
start of the week until "now."

32 specifiedPeriod For the period defined by the start and,end of the TimePeriod N
element in the message.

C.2.3 Attribute #2, aggregate
c.2.31 General

The Way in which a reading is viewed ifn“the aggregate (compared to others) serves ds the
second attribute. Possible enumeratiohs include those described in Table C.2. This attribute
may be used to define a mathematical operation carried out over the period of interest dgfined
by atfribute #1.
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Table C.2 — Data qualifier enumerations

Reprinted with the permission of UCAlug.

Code Enumeration Comments Nosrtmative
atus
0 none Not Applicable N
2 average N
4 excess The value represents an amount over which a threshold was |
exceeded.
5 highThreshold The value represents a programmed threshold. |
7 lowThreshold The value represents a programmed threshold. |
8 maximum The highest value observed N
9 minimum The smallest value observed N
11 nominal |
12 normal |
16 secondMaximum The second highest value observed N
17 secondMinimum The second smallest value observed N
23 thirdMaximum The third highest value observed N
24 fourthMaximum The fourth highest value observed N
25 fifthMaximum The fifth highest value observed N
26 sum The accumulated sum N
27 high Typically used to identify theshigh volume flow port of a |
compound water meter.
28 low Typically used to identify the low volume flow port of a compound |
water meter.
29 Standar_d Deviation T.he standard deviation of a population (indicated by lower case N
Population sigma)
30 Standard Deviation |The stan_dar_d deviation of a sample drawn from a population N
Sample (usuahy-indicated by a lower case ‘s’
N = Normative
| = Informative
D = Deprecated since last edition
C.2.j Attribute #3, measuringPeriod
C.2.41 General
The measuringPeriod supplies an "adjective" to describe aspects of a "time period" with regard

to the measurement. This attribute describes a "time attribute" which is inherent or fundamental
to the reading value. The attribute refers to the way the value was originally measured and not
to the frequency at which it is reported or presented. For example, an hourly interval of
consumption data would have "hourly" as an attribute. However in the case of an hourly sampled
voltage value the meterReadings schema would carry the "hourly" interval size information.
Enumerated values include the values described in Table C.3. When compared to attribute #1,
the measuringPeriod is a small interval of time which is characteristic of the way the reading
was captured, while the macroPeriod is a long interval of time related to the way in which the
reading is reported. Either of these attributes are invoked only as needed to describe the data.
Many dial readings need only the accompanying timestamp to be meaningful.
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Table C.3 — measuringPeriod enumerations

Reprinted with the permission of UCAlug.

IEC 61968-9:2024 © IEC 2024

Code Enumeration Comments Nosrtmative
atus
0 none Not Applicable N
1 tenMinute 10 min N
2 fifteenMinute 15 min N
3 oneMinute 1 min N
4 twentyfourHour ZZmin N
5 thirtyMinute 30 min N
6 fiveMinute 5 min N
7 sixtyMinute 60 min N
10 twoMinute 2 min N
14 threeMinute 3 min N
15 present Within the present period of time |
16 previous Sehtifted within the previous monthly cycle and data ||
31 twentyMinute 20 min interval N
50 fixedBlock60Min 60 min Fixed Block N
51 fixedBlock30Min 30 min Fixed Blogck N
52 fixedBlock20Min 20 min Fixed.Block N
53 fixedBlock15Min 15 min Fixed Block N
54 fixedBlock10Min 10 min_Fixed Block N
55 fixedBlock5Min 5-min Fixed Block N
56 fixedBlock1Min 1 min Fixed Block N
57 rollingBlock60MinIntvI30MinSublnivl |60 min Rolling Block with 30-minute sub-intervals |N
58 rollingBlock60MinIntviI20MinSublintvl |60 min Rolling Block with 20-minute sub-intervals |N
59 rollingBlock60MinIntvl15MinSubintvl |60 min Rolling Block with 15-minute sub-intervals |N
60 rollingBlock60MinIntvl12MinSublntvl |60 min Rolling Block with 12-minute sub-intervals |N
61 rollingBlock60Miniatvl10MinSublintvl |60 min Rolling Block with 10-minute sub-intervals |N
62 rollingBlock6@MinIntviI6MinSublntvl 60 min Rolling Block with 6-minute sub-intervals N
63 rollingBlock60MinintvISMinSublntvl 60 min Rolling Block with 5-minute sub-intervals N
64 rollingBlock60MinIntvi4MinSublntvl 60 min Rolling Block with 4-minute sub-intervals N
65 roltingBlock30MinIntvl15MinSublintvl |30 min Rolling Block with 15-minute sub-intervals |N
66 rottmgBtock3toMtimimtviHtoMtimSuttmtvt—30-mimRottimg Btockwith—tO=mmimute—sub=mtervats— N
67 rollingBlock30MinIntviI6MinSublntvl 30 min Rolling Block with 6-minute sub-intervals N
68 rollingBlock30MinIntvI5MinSubintvl 30 min Rolling Block with 5-minute sub-intervals N
69 rollingBlock30MinIntvI3MinSublntvl 30 min Rolling Block with 3-minute sub-intervals N
70 rollingBlock30MinIntvi2MinSublintvl 30 min Rolling Block with 2-minute sub-intervals N
71 rollingBlock15MinIntvi5MinSubintvl 15 min Rolling Block with 5-minute sub-intervals N
72 rollingBlock15MinIntvI3MinSublntvl 15 min Rolling Block with 3-minute sub-intervals N
73 rollingBlock15MinIntvl1MinSubintvl 15 min Rolling Block with 1-minute sub-intervals N
74 rollingBlock10MinIntvISMinSublntvl 10 min Rolling Block with 5-minute sub-intervals N
75 rollingBlock10MinIntvi2MinSubintvl 10 min Rolling Block with 2-minute sub-intervals N
76 rollingBlock10MinIntvl1MinSubintvl 10 min Rolling Block with 1-minute sub-intervals N
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Code Enumeration Comments el
Status
77 rollingBlock5MinIntvi1MinSublntvl 5 min Rolling Block with 1-minute sub-intervals N
78 twelveMinute 12 min N
79 twoHour 2h N
80 fourHour 4 h N
81 sixHour 6 h N
82 twelveHour 12 h N
83 threeHour 3h N
The interval length is described in attribute #10 in |N
100 specifiedInterval seconds. Attribute #11 should be "1" for whole
seconds.
The fixed block duration is described in attribute N
101 specifiedFixedBlock #10 in seconds. Attribute #11 should be "1" fof
whole seconds.
The rolling block size is described by attribute #10 | N
102 specifiedRollingBlock in seconds, and the sub-interval size byyattribute

#11 in seconds.

N = Nprmative

| = Informative

D = Deprecated since last edition

It is common for meters to report demand in a form thdt is measured over the course of a portion

of an
has 4
shall
used
Tablg

Table C.4='Demand normalization scalars

Reprinted with the permission of UCAlug.

| \\Demand block size Normalization scalar
1h 1
30 min 2
20 min 3
15 min 4
10 min 6
1 min 60

hour. In Enterprise Applications however, it.isscommonly understood that demand (ywhich
unit of measure of "kW" or "kVAr") has-beéen normalized to 1 h. The Metering System
perform this transformation before publication and use by the other systems. The gcalar
is chosen based on the block size (nat any sub-interval size). These scalars are listed in
C.4.

For example, before normalization, "15minuteFixedBlock" data might be said to have units of
"kilo quarter-watt-hours" (kWh). After normalization, the unit of measure would become
"kilo-watt-hours." Since "kilo quarter-watt-hours" is not a usable unit of measure, systems that
find the need to communicate raw data in this form should use a unit of measure such as "count"
and the PendingCalculation element to carry the scalar (or multiplier) needed and the resulting
unit of measure when applied,
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C.2.4.2 Common usages

Interval data is commonly found in 60 min, 30 min, and 15 min sizes. Larger sizes such as 24 h
and smaller sizes down to 1 min are also possible but are less common. Users of the standard
should leverage existing interval enumerations where they exist, but if the needed interval size
does "not exist, a "specifiedInterval" may be used. This allows the enumeration itself to imbed
the size of the interval in the enumeration. Similarly, uncommon fixed block and rolling block
sizes may be specified.

IEC 61968-9:2009 offered the terms "Shifted," "Present," and "Previous" as adjectives that
might be used to describe the state of the meter. While this works well for publishing data from

the frther one gets away from the meter, the less important these attributes become\With this
editign of IEC 61968-9 we propose that the timespan over which the data is recorded be felied
upon|to determine if a value belongs to the "present" billing period or the "previous" billing
period rather than the enumerations "present" or "previous." Furthermore,\the rules usjed to
compute demand are quite important. A single "Daily" demand is usually*not adequgte to
complute a customer’s bill. A complete collection of "Daily" demands or a-single "Billing" demand

madg in the ReadingType. In all cases, the timestamp associated-with the maximum demand
could be used to resolve which day, month, or season a "daily," /billing," or "seasonal" demand

In a |utility where multiple techniques for capturing demand exist, it becomes importgnt to
communicate between systems the definition by which{demand data is captured. Enumerations
are provided in this edition which enable the data producer to be as specific as it knowg how
in describing the type of demand data being passed:

C.2.5 Attribute #4, accumulation
C.2.5.1 General

The 'laccumulation" attribute indicates how the value is represented to accumulate over|time.
Enumerated values include those(described in Table C.5.

One benefit to explicitly declaring the accumulation behaviour as part of the readingTypel(in an
exchange between a MS‘and MDM is to help the MDM ensure that appropriate validation|rules
are applied to the data supplied by the MS.
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Table C.5 — Accumulation behaviour enumerations

Reprinted with the permission of UCAlug.

Normative

Code Enumeration Comments
status

0 none Not Applicable, or implied by the unit of measure. N

A value from a register which represents the bulk
quantity of a commodity. This quantity is computed as
the integral of the commodity usage rate. This value is
typically used as the basis for the dial reading at the
meter, and as a result, will roll over upon reaching a
TTaximanT diat-vatue:

NOTE 1 With the metering system, the roll-over
behaviour typically implies a roll-under behavior so that N
the value presented is always a positive value (e.g.
unsigned integer or positive decimal.) However, when
communicating data between enterprise applications @
negative value might occur in a case such as net
metering.

NOTE 2 A BulkQuantity refers primarily to the dial
reading and not the consumption over a speeific period
of time.

1 bulkQuantity

The sum of the previous billing period_values and the
present period value. NOTE "ContinuousCumulative" is
commonly used in conjunction Wwith*'demand." The
"ContinuousCumulative Demand! ‘would be the
cumulative sum of the previous billing period maximum
demand values (as occufring with each demand reset)
summed with the presént period maximum demand value
(which has yet to be\reset.)

2 continuousCumulative

The sum of the previous billing period values. NOTE
"Cumulative" js.€ommonly used in conjunction with
"demand." Each demand reset causes the maximum
demand value for the present billing period (since the
3 cumulative last demand reset) to accumulate as an accumulative N
total -of all maximum demands. So instead of "zeroing"
the"demand register, a demand reset has the affect of
adding the present maximum demand to this
accumulating total.

The difference between the value at the end of the
prescribed interval and the beginning of the interval. This
is used for incremental interval data.

4 deltaData NOTE 3 One common application would be for load N
profile data, another use might be to report the number
of events within an interval (such as the number of
equipment energizations within the specified period of
time.)

As if a needle is swung out on the meter face to a value
to indicate the current value. (NOTE An "indicating"
value is typically measured over hundreds of

6 Tdicatitg rittisecomdsor greater; or Ay mpty @ ‘puster” N
mechanism to capture a value. Compare this to
"instantaneous" which is measured over a shorter period
of time.)

A form of accumulation which is selective with respect to
time.

NOTE 4 "Summation" could be considered a

9 summation specialization of "Bulk Quantity” according to the rules of | !
inheritance where "Summation" selectively accumulates
pulses over a timing pattern, and "BulkQuantity"
accumulates pulses all of the time.

10 timeDelay A form of computation which introduces a time delay

characteristic to the data value
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Code

Enumeration

Comments

Normative
status

12

instantaneous

Typically measured over the fastest period of time
allowed by the definition of the metric (usually
milliseconds or tens of milliseconds.) (NOTE
"Instantaneous" was moved to attribute #4 in 61968-
9Ed2 from attribute #1 in 61968-9:2009.)

When this description is applied to a metered value, it
implies that the value is a time-independent cumulative
quantity much a BulkQuantity, except that it latches upon
the maximum value upon reaching that value. Any
additional accumulation (positive or negative) is
discarded until a reset occurs

13

latchingQuantity

NOTE 5 A LatchingQuantity may also occur in the
downward direction — upon reaching a minimum value.
The terms "maximum” or "minimum" will usually be
included as an attribute when this type of accumulation
behaviour is present.

When this description is applied to an encoded value
(UOM= "Code"), it implies that the value has one or‘more
bits which are latching. The condition that causéd the bit
to be set may have long since evaporated.

In either case, the timestamp that accompanies the value
may not coincide with the moment the value was initially
set.

In both cases a system will need.to’ perform an operation
to clear the latched value.

14

boundedQuantity

A time-independent cumdlative quantity much a
BulkQuantity or a LatchingQuantity, except that the
accumulation stops at.the maximum or minimum values.
When the maximum_is reached, any additional positive
accumulation is.discarded, but negative accumulation
may be accepted’(thus lowering the counter.) Likewise,
when the negative bound is reached, any additional
negative -aceumulation is discarded, but positive
accumulation is accepted (thus increasing the counter.)

N = Normative

| = Informative

D = Deprecated since last edition

C.2.5.2

Types of-IntervalReadings

In IEC 619689:2009, it was said IntervalReadings might be expressed in a number of styles
qualffed by attribute #2 (i.e. "Incremental," "Relative," or "Absolute") and also desdribed

"RecordedData” and "DeltaData".

In thiss&dition of IEC 61968-9 we have made an effort to simplify the presentation of dgta. A

sampled value which would have been called an "absolute interval’ reading in IEC 61968-
9:2009 may be presented without the word "absolute." Indeed such readings may be published
in the MeterReading.Readings portion of the message as ordinary readings rather than in the
MeterReading.IntervalBlock.IntervalReadings portion of the message. The concept of "Relative
IntervalData" is no longer found in the enumerations because the concept is supported in the
message schema as a form of "pending" data scalars.

C.2.5.3

Common usages

The attributes described in Table C.5 are customarily used in particular ways to describe energy
and demand values. These customs are described in Table C.6 and shown in Figure C.1.
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Table C.6 — Customary accumulation behaviour enumerations

Metrology data type Common usages

Energy (Measured by simple counting and displayed to the BulkQuantity
user on the face of the meter.)

Demand (Ordinarily measured by integrating a power value Indicating, Cumulative, ContinuousCumulative
over a specific period of time.)

Power (Ordinarily measured in real time in solid-state meters.) | Instantaneous, TimeDelay

Time Of Use (TOU) Energy data (Measured by accumulating

values in assorted registers depending on the time of day and
day of the week.)

Summation

Time|Of Use (TOU) Demand data (Derived by integrating Indicating, Cumulative, or
energy values over a specified demand interval, with ContinuousCumulative
additjonal dependencies on the TOU calendar.)

Counters

BulkQuantity, LatchingQuantity

Typical sampled
value

«enumeration»
. Q\ EngineeringData
«enumeration»

Consumption

Indicating = 6
Instantaneous = 12
TimeDelay = 10
LatchingQuantity = 13
! BoundedQuantity = 14

DeltaData = 4

Commonly used for
nterval data.

«enumeratioh»
AccumulatingMeterDialRegister

«enumeration»

BulkQuantity = 1 Demand

Sumation =9

Indicating = 6
| Cumulative = 3

) | ContinuousCumulative = 2

\
v
\ -
v
v

Commonly used for
billing quantities.

EC

Reprogluced with the permission of UCAlug.

Figure C.1 — Typical enumerations for accumulation behaviourAttribute #5,
flowDirection

C.2.6.1 General

Anything involving current might have a flow direction. Flow direction is very important, but

when it is unknown, it should remain unspecified. Possible enumerations include those
described in Table C.7.

The "flow direction" encompases the electrical concept of four quadrant metering as well as the
needs of various regional tariffs to describe how energy is billed.

It should be recognized that different parts of the world operate according to different frames of
reference for their tariff practices. Most regions define power delivery according to a Producer"s
Reference Frame. Power is generated by the utility, flows through the utility grid, through the
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meter, and into the customer"s wiring. The meter captures the energy sold to the customer.
Some regions however take a customer-centric view. A Consumer Reference Frame says that
power may be purchased by a consumer from the grid. Any forward flow through the meter
registers the energy purchased by the consumer.

This standard attempts to circumnavigate the frame-of-reference issue by recognizing that
these two views are equivalent. The energy bought is the energy sold. The "forward" flow from
the meter’s "source" side to the meter’s "load" side (or equivalent terminology such as "V+" and
a "V-") creates a measurement that can be used for either tariff definition. This standard will
leverage the numeric code for a given semantic concept to be "normative," while the text used
to name the concept is considered "informative."

A se¢ond reason to keep the textual descriptions informative is due to the genuine dang
differences among the various participating countries in the IEC.

Reprinted with the permission of UCAIlug.

Table C.7 — Direction of flow enumeration

uage

O

C
N4
Enumeration r\(b Normative
Cdde Name Comments Q) status| of
(informative) cod¢

£

0 none Not Applicable (N/A) .

Also known as "Delivered," or "Imported" as defined in IEC
TS 61968-2. <
Forward Active Energy is a/positive kWh value as one would
naturally expect to find as_energy is supplied by the utility
and consumed at the service.
Forward Active Energy is accumulated in a single phase
service by obsenving the power flow (+P) in quadrants | and
V.

;—’: +Q

@®

o

=

©

3
. I «

1 forward <
C —‘P +P
axis
111

Q .
+=

Forward Reactive Energy is a positive VArh value as one
would naturally expect to find in the presence of inductive
loading.

Forward Reactive Energy is accumulated in a single phase
service by observing the power flow (+Q) in quadrants | and
1.
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Code

Enumeration
Name
(informative)

Comments

Normative
status of
code

2
x
®©
[}

+Q

I

v

-QV

+P

Real axis

IEC

Forward Apparent Energy is a positive VAh valu,e’much like
Forward Active Energy. It is accumulated in a single phase
service by observing the power flow (S = P QY in

quadrants | and IV.

II

Reactive axis

+

9]
»

-

)

,

A -
»

III

Y

Real

v

-QV

+P
axis

IEC

In polyphase metering, the forward energy register is
incremented when the sum of the phase energies is greater
than zero:

Energy, + Energyg + Energy. > 0

Typically used to describe that a power factor is lagging the
reference value (or to say that the current is lagging the
voltage.)

NOTE 1 When used to describe power factor, the term

lagging

"Lagging” implies that the PF is negative. The term "lagging”
in this case takes the place of the negative sign. If a signed
PF value is to be passed by the data producer, then the
direction of flow enumeration zero (none) should be used in
order to avoid the possibility of creating an expression that
employs a double negative. The data consumer should be
able to tell from the sign of the data if the PF is leading or
lagging. This principle is analogous to the concept that
"Reverse" energy is an implied negative value, and to publish
a negative reverse value would be ambiguous.

NOTE 2 Lagging power factors typically indicate inductive
loading.
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Enumeration Normative
Code Name Comments status of
(informative) code
Typically used to describe that a power factor is leading the
reference value (or to say that the current is leading the
3 leading voltage.)
NOTE 3 Leading power factors typically indicate capacitive
loading.
Defined as |Forward| — |Reverse|, See IEC TS 61968-2.
NOTE 4 In some systems, the value passed as a "net" value
4 net could become negative, In other systems the value passed
as a "net" value is always a positive number, and rolls-over
and rolls-under as needed.
5 g1plusQ2 Reactive positive quadrants.
7 g1plusQ3 Quadrants 1 and 3
8 q1plusQ4 Quadrants 1 and 4 usually represent forward active enérgy
9 g1minusQ4 Q1 minus Q4
10 g2plusQ3 Quadrants 2 and 3 usually represent reverse active energy
11 g2plusQ4 Quadrants 2 and 4
12 g2minusQ3 Q2 minus Q3
13 q3plusQ4 Reactive negative quadrants.
14 g3minusQ2 Q3 minus Q2
Q1 only
D3FQ A
&
o
= |V o
©
(0]
(0]
14
11 I
15 quadrant1 > -
-P +P
Real axis
111 v
-QV
IEC
Q2 only
AQ g
(]
©
3]
(0]
x
11 I
16 quadrant2 . -
-P +P
Real axis
111 v
Y-q

IEC
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Enumeration Normative
Code Name Comments status of
(informative) code
Q3 only
AvQ 2
©
[0]
=
k3]
3
14
I 1
17 quadrant3 = = | b‘
-P +P
Real axis Q(l,
111 v (l/
OSD
Y-a (b
Q4 only Q)'\J
2 +Q
£+Q) ((/Q
H s\\
g o)
L&
I 1
QQ Real axis
N\
18 quadrant4 ;P &\S ;P |
<
g&
’\Q III v
xO
L OF Q¥
'}\ IEC

Reverse Active Energy is equivalent to "Received," or
"Exported" as defined in IEC TS 61968-2.

Reverse Active Energy is a positive kWh value as one
would expect to find when energy is produced and backfed
by the service onto the utility network.

Reverse Active Energy is accumulated in a single phase
service by observing the power flow (-P) in quadrants Il and

A

+Q .

XIS

19

reverse

Reactive &

+P
Real axis

v

IEC
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Code

Enumeration
Name
(informative)

Comments

Normative
status of
code

Reverse Reactive Energy is a positive VArh value as one
would expect to find in the presence of capacitive loading
and a leading Power Factor.

Reverse Reactive Energy is accumulated in a single phase
service by observing the power flow (-Q) in quadrants Il
and IV.

+
3}
-

II

Readtive axis

Real axis
+P

-Q £

¢

IEC

Reverse Apparent Energy is a positive VAh value much as
reverse active energy. It is ac,cﬁmulated in a single phase
service by observing the power flow (S = P +jQ) in
quadrants Il and IlI. 4

A +Q .2

XIS

Reactive a

Real axis
-P +P

- -
- < L

I v

Y-a
IEC

In polyphase metering, the reverse energy register is
incremented when the sum of the phase energies is less
than zero:

EneravH + EneravD + Eneravb <0

NOTE 5 The value passed as a reverse value is always a
positive value. It is understood by the label "reverse" that it
represents negative flow.

20

total

|Forward| + |Reverse|, See IEC TS 61968-2.
The sum of the commodity in all quadrants Q1+Q2+Q3+Q4.

In polyphase metering, the total energy register is
incremented when the absolute value of the sum of the
phase energies is greater than zero:

| Energy, + Energyg + Energy. | >0
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Enumeration Normative
Code Name Comments status of
(informative) code

In polyphase metering, the total by phase energy register is
incremented when the sum of the absolute values of the
phase energies is greater than zero:

E +|E +|E >0
21 totalByPhase | Energy, | + | Energyg | + | Energyc |
In single phase metering, the formulas for "Total" and "Total
by phase" collapse to the same expression. For
communication purposes however, the "Total" enumeration
should be used with single phase meter data.

N = Nlormative

| = Informative

D = Deprecated since last edition

C.2.4.2 Common usages

The ferminology used to specify the flow direction for reactive energy -and reactive pov

ver is

varie$ considerably by vendor. Table C.8 describes a number of eguivalent flow directiops by
power (or energy) type, and recommends a preferred flow, direction enumeratiop for
communication, as shown in Figure C.2.
Table C.8 — DirectionOfFlow enumeration equivalencies
Reprinted with the permission of UCAlug.
ezz f:yogr Unit Of Equivalent flow dir_ections commonly used in Preferred flow d_irectior for
ppwer Measure industry messaging
Active or W or Wh Forward, Delivered,\Positive, Q1+Q4 Forward
Real Reverse, Received, Negative, Q2+Q3 Reverse
Net, Q1+Q4:(Q2+Q3) Net
Total; Q1+Q2+Q3+Q4 Total
Readtive VAr or Forward, Delivered, Positive, Lagging, Q1+Q2 Forward
VA Reverse, Received, Negative, Leading, Q3+Q4 Reverse
Net, Q1+Q2-(Q3+Q4) Net
Total, Q1+Q2+Q3+Q4 Total
Appdrent VA or VAh Forward, Delivered Forward
Reverse, Received Reverse
Net Net
Fotat TFotat
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class 4-DirectionOfFlow

Typical sampled
value
«enumeratio...
Not Applicable
none =0
Measurement
N involving current I Me?s_ur errr‘lent
G
Four—qanrant G ot Eactor |
meteringisa [ _.---- [
cpmpeting method of - Energy
describing flow - Power —
drrections. - Demand
!
«enumeration» -
DirectionOfFlowSinglephase «enumeration» o
DirectionOfFlowPolyphase [ «enumeration»

Forward = 1 P.F.

Net =4 Forward = 1

Reverse = 19 Net = 4 Leading = 3

Total = 20 Reverse =19 Lagging = 2

Total = 20
TotalByPhase = 21

<7

IEC

Reprogluced with the permission of UCAlug.

Figure C.2 — Typical enumerations for direction of flow

C.2.7 Attribute #6, commodity.

In this standard, the commodity’which is being measured has been isolated to become an
attribpte by itself. It is enumerated in Table C.9.

Table C.9 — Commodity

Reprinted with the permission of UCAlug.

Cofle Enumeration Comments I (70
statys
0 none Not Applicable N
All tvnes of metered quantities This tvpe of reading
electricity N ’ Som T
1 comes from the meter and represents a "secondary N
SecondaryMetered
metered value.
It is possible for a meter to be outfitted with an external
VT and/or CT. The meter might not be aware of these
electricit devices, and the display not compensate for their
2 Primar I\Xetered presence. Ultimately, when these scalars are applied, N
y the value that represents the service value is called the
"primary metered" value. The "index" in sub-category 3
mirrors those of sub-category 0.
L A measurement of the communication infrastructure
3 communication . N
itself.
4 air N
5 insulativeGas (SFg is found separately below.) N
6 insulativeOil Typically mineral oil N
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Code Enumeration Comments TR
status
7 naturalGas Naturally occurring hydrocarbon gas N
8 propane CyHg N
9 potableWater Drinkable water N
10 steam Water in steam form, usually used for heating. N
11 wasteWater (Sewerage) N
This fluid is likely in liquid form. It is not necessarily
12 heatingFluid o whon i aras soni. The tont aomayed may o | N
metered.
13 coolingFluid ¥Ee cool fluid returns warmer than when it was sent. N
e heat conveyed may be metered.
Reclaimed water — possibly used for irrigation but not
14 nonpotableWater sufficiently treated to be considered safe for drinking. N
Moisture in oil
15 nox Nitrous Oxides, NOX N
16 s02 Sulfur Dioxide, SO, N
17 ch4 Methane, CH, N
18 co2 Carbon Dioxide, CO, N
19 carbon C |
20 hch Hexachlorocyclohexane, HCH N
21 pfc Perfluorocarbons;, PFC N
22 sf6 Sulfurhexafluoride, SF N
23 tvLicence Television N
24 internet Internétservice N
25 refuse Trash N
26 h2 Hydrogen, H, N
27 c2h2 Acetylene, C,H, N
28 c2h4 Ethylene, C,H, N
29 c2h6 Ethane, C,Hq N
30 co Carbon monoxide, CO N
31 02 Oxygen, O, N
Dissolved Combustible Gas (A combination of
32 dissolvedCombustibleGa | combustible gasses such as H,, CH,, C,H,, C,H,, N
S C HG’ andlor CO in-somae. mivhurn_)
33 co2e Carbon Dioxide CO, Equivalent N
34 lead Lead, Pb N
35 mercury Mercury, Hg N
36 ozone Ozone, O, N
37 pm10 Particulate matter whose maximum size is 10 um. N
38 pm25 Particulate matter whose maximum size is 2,5 um. N
39 SoX Sulfur Oxides, SO, N
40 weather Weather or meteorological conditions. N
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Code Enumeration Comments sl
status
Condition of the meter or end device itself. For example,
. this enumeration might be used in combination with an

41 device ; ) N
enumeration for temperature to represent the internal
temperature of a meter.

42 pole The power pole as an end device |

43 conductor A wire as an end device |

44 acceleration A measurement of acceleration |

45 tilt A measurement of tilt |

46 magneticField A measurement of the magnetic field |
Generic commodity for gas. Note that there are specific

50 Gas b N
commodities for natural gas and propane.
Generic commodity for water. Note that there are

60 Water i L N
specific commodities for waste water and potable watef;

N = Normative

| = Informative

D = Deprecated since last edition

C.2.8 Attribute #7, measurementKind
The ['measurementKind" helps identify "what" is being measured. It further refines the

commodity to provide a reading category. This attribute works in conjunction with the|units

attrib
unit @
with

"Pow
("Dis

ute in creative ways to provide detail to the unit of measure. For example, "Energy" with a
f measure of "kWh" indicates to the user that active energy is being measured, "Energy"
kVAh" indicates apparent energy, and "Energy" with "kVArh" indicates reactive erergy.
pr' can be combined in a similar way with.various power units of measure. Distortion power
ortionVoltAmperes") with "kVA" is different from "Power" with "kVA". More informatiop can

be found by studying the examples at the‘é€nd of this annex. Measurement kinds are enumerated
in Taple C.10.
Table’C.10 — measurementKind Index
Reprinted with the permission of UCAlug.
Code ¢~ ~Enumeration Comments N AT
Staflus
0 none Not Applicable N
2 apparentPowerFactor D
3 currency funds N
4 current The flow of electrons N
A phase current zerocross timing
5 currentAngle measurement releative to a reference N
voltage zerocross
A measurement of the departure of a
6 currentimbalance phase current relative to the average N
current of all phases
A measurement of the date and/or
time in a clock, or a time stamp
indicating when data was captured,
7 date when a maximum or minimum N
occurred, or to commemorate some
other important aspect of a
measurement
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Code

Enumeration

Comments

Normative
Status

demand

The measurement of maximum power
flow which is computed as energy
usage over time, the dimensions of
which are defined by a tariff

distance

A linear distance or range radius

10

distortionVoltAmperes

A measurement in which a V2 12 term
has both real and reactive components
removed leaving only distortion. For
example, distortion VAh =

Sart( (V2h)(12h) = (Wh)? — (VArh)?)

11

energization

Pertaining to the presence of voltage

12

energy

Scalar quantity which may be
increased or decreased in a system
when it receives or produces work,
respectively

13

energizationLoadSide

Measuring the presence or absence of
voltage on the load side of-an
electricity meter

14

fan

A forced air moving deyice

15

frequency

Reciprocal of the'period

17

ieee1366ASAl

A measurement.of IEEE-1366 Average
Service Availability Index

18

ieee1366ASIDI

A measurement of the IEEE-1366
Average Service Interruptio Duration
Index

19

ieee1366ASIFI

A'measurement of the IEEE-1366
Average Service Interruption
Frequency Index

20

ieee1366CAIDI

A measurement of the IEEE-1366
Customer averate interruption duration
index

21

ieee1366CAIFI

A measurement of the IEEE-1366
Customer average interruption
frequency index

22

ieee1366CEMIn

A measurement of the IEEE-1366
Customers Experiencing Multiple
Interruptions

23

ieee1366CEMSMIn

A measurement of the IEEE-1366
Customers Experiencing Multiple
Sustained and Momentary
Interruptions

24

ieee1366CTAIDI

A measurement of the IEEE-1366
Customer Total Average Interruption
Duration Index

25

ieee1366MAIFI

A measurement of the IEEE-1366
Momentary Average Interruption
Frequency Index

26

ieee1366MAIFle

A measurement of the IEEE-1366
Momentary Average event Interruption
Frequency Index

27

ieee1366SAIDI

IEEE-1366 System Average
Interruption Duration Index

28

ieee1366SAIFI

IEEE-1366 System Average
Interruption Frequency Index

31

lineLosses

An energy, power, voltage, or current
loss attributed to transmission or
distribution line impedance
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Code

Enumeration

Comments

Normative
Status

32

losses

A quantity lost due to "technical”
reasons (such as line loss) or "non-
technical" reasons (such as theft.)

33

negativeSequence

A quantity that has a rotation
sequence which is opposite to that of
the power system

34

phasorPowerFactor

The ratio of real energy (usually net
Wh) to phasor apparent energy (kVAh)

35

phasorReactivePower

36

positiveSequence

A quantity that has a rotation
sequence in agreement with that of the
power system

37

power

The derivative of energy with respect
to time, where the energy is being
transferred or transformed.

38

powerFactor

The ratio of real energy (usually net
kWh) to apparent energy (k\VAh)

40

quantityPower

A power measurement'ef Qh, where
Qh is defined to be half of the sum of
the Wh measurements on each phase
plus the squaréroot of 3 over two
times the sum of the VArh
measurements on each phase.

41

sag

A temparary dip in the supply voltage
below'the nominal value

42

swell

Atemporary rise of the supply voltage
over the nominal value

43

switchPosition

A physical or logical switch position
status which includes "opened" and
"closed", but for some products may
also include "armed," or other states
that indicate a temporary state due to
some condition.

44

tapPosition

Tap changer position

45

tariffRate

An energy price defined in a contract.
The rate might be a price for energy,
for power (usually expressed as a
demand value), or some other
measurement. The rate might be
currency based, or as a code, or as a
component of a larger tariff
description.

46

teémperature

A quantity proportional to the energy
of a system

The ratio of the sum of the harmonics

47

totalHarmonicDistortion

totheformdamentatFHD =y
measure either voltage or current, and
may isolated to a given phase)

48

transformerLosses

A measurement of the energy or
power loss in a transformer due to
inefficiency

49

unipedeVoltageDip10to15

A voltage dip classification per
EN50160 or a similar national
standard measuring the number of
dips in the 10 % to 15 % range

50

unipedeVoltageDip15to30

A voltage dip classification per
EN50160 or a similar national
standard measuring the number of
dips in the 15 % to 30 % range
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Code Enumeration Comments i
Status
A voltage dip classification per
. . EN50160 or a similar national
51 unipedeVoltageDip30to60 standard measuring the number of N
dips in the 30 % to 60 % range
A voltage dip classification per
. . EN50160 or a similar national
52 unipedeVoltageDip60tod0 standard measuring the number of N
dips in the 60 % to 90 % range
A voltage dip classification per
53 wRibedeoltaaePDinl0ied 00 EN50160 ora Similar national N
R LA standard measuring the number of o
dips in the 90 % to 100 % range
54 Voltage (rms) The difference in electric potential N
between two points
A phase voltage zerocross timing
55 voltageAngle measurement releative to a reference N
voltage zerocross
56 voltageExcursion A measurement of thg depanture of the N
voltage from the nominalvoltage
A measurement of-the-departure of a
57 voltagelmbalance phase voltage relative to the average N
voltage of all phases.
58 volume fluid volume N
The amount of time that current flow
59 zeroFlowDuration drops to a zero level or level below the | N
ability of the sensor to sense
60 zeroSequence The zero sequence current is the N
vector sum of the phase currents
64 distortionPowerFactor The ratio of the distortion VAh to the N
apparent VAh
\ A measurement of the departure of the
81 frequencyExcursion . N
frequency from the nominal frequency
Information that describes the logical
90 applicationContext context in which a request, |
measurement, or command is made.
91 apTitle An application name which is making |
or has made a request
92 assetNumbet An asset identifier |
93 bandwidth A measurement of dataflow |
94 batteryVoltage Battery voltage N
A message target address implying all
95 broadcastAddress endpoint units within range of a |
particular sender
96 deviceAddressType1 Endpoint target address Type1 |
97 deviceAddressType2 Endpoint target address Type2 |
98 deviceAddressType3 Endpoint target address Type3 |
99 deviceAddressType4 Endpoint target address Type4 |
100 deviceClass A unique |_dent|f|er for the Endpoint’s |
configuration
101 electronicSerialNumber A device serial number |
A unique identifier of the endDevice —
102 endDevicelD the device providing measurements or | |
under control of the network
103 groupAddressType1 Group target address Type1 |
104 groupAddressType2 Group target address Type2 |
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Status
105 groupAddressType3 Group target address Type3
106 groupAddressType4 Group target address Type4
107 ipAddress An IP address for the endpoint
108 macAddress A MAC address for the endpoint
109 mfgAssignedConfigurationID The configuration given to a device at
time of manufacture
110 mfgAssignedPhysicalSerialNumber The_ serial _number assigned to a
device at time of manufacture
111 mfgAssignedProductNumber The. produgt number assigned to a
device at time of manufacture
112 mfgAssignedUniqueCommunicationAddress A communlcgtlon address assigned to
a device at time of manufacture
A message target address implying-a
113 multiCastAddress large group of endpoint units within
range of a particular sender
A communication address of a network
114 oneWayAddress endpoint used in one=way
communication
115 signalStrength A measurement©f RF signal strength
116 twoWayAddress A‘ c.omn?umcatlon add.resg used for
bidirectional"communication
A measurement of received (RF)
117 signaltoNoiseRatio signal strength divided by the (RF)
nojse floor
118 alarm A measurement releated to an alarm
119 batteryCarryover An est_|mate of the battery ridethrough
capacity
120 dataOverflowAlarm An indication of or measurement of a |
loss of data
A threshold setting that determines the
121 demandLimit tr!p point that if ex_cefeded wquld N
trigger a demand limiting action or
alarm
A count of the number of times
122 demandReset demand has been reset (remotely, N
locally, and/or automatically.)
123 diagnogtic é\ measu_rement releated to equipment |
iagnostics
124 emetgencyLimit ﬁmsi?ttmg that indicates an emergency |
125 nendarT amnar An indication of tampering with a .
il meter encoder
126 ieee1366Momentarylnterruption LEEE{HGG Momentary Interruption N
127 ieee1366MomentarylnterruptionEvent IEEE-1366 Momentary Interruption N
event count
128 ieee1366SustainedInterruption IEEE.'1366 Sustained Interruption N
duration
A measurement related to power
129 interruptionBehaviour interruptions (NOTE often an
interruption count or duration.)
A measurement related to inversion
130 inversionTamper tamper (NOTE typically a count of

inversions)
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Status
A measurement related to load
131 loadInterrupt !nterrupt!on (NOTE typically a load
interruption count or measurement of
duration)
A measurement related to load shed
132 loadShed (NOTE typically a load shed count or
load shed duration)
. A measurement related to the pending
133 maintenance ) )
maintenance of equipment
A TTEGSUTENTENt TEfatedtophysicat
134 physicalTamper tampering (NOTE typically a tamper
count)
135 powerLossTamper Tamper indicated while power was out - | |}
A measurement related to power
136 powerOutage outages (NOTE typically a status)
137 powerQuality A mgasurement related to power
quality
138 owerRestoration A measurement related\to’power
P restoration (NOTE typically a status)
A measurement retated to device
139 programmed programming (NOTE typically a
status measurement)
A measufement related to pushbutton
140 pushbutton (NOTE / typically a status or count) N
141 relayActivation A mea§urement related to relay N
activations
A measurement related to relay
cycling (NOTE 1 one open and one
142 relayCycle closure together is one cycle, NOTE 2 N
Usually expressed as a count)
An indication of equipment tampering
143 removalTamper that shows equipment was moved or
opened
An indication of equipment tampering
144 reprogrammingTamper that shows equipment has been
reprogrammed
145 reverseRotationTFamper An. indication of tampering as
evidenced by reverse power flow
146 switchAtmed A mgqsurement of the switch arm
condition
147 sWitehDisabled A measurement of the switch
enablement status
148 tamper An indication of equipment tampering
149 watchdogTimeout f\ reset tr|g.']‘ge_red_ by a hardware
watchdog" circuit
150 billLastPeriod Cus_tomer s bill for the previous billing N
period Expressed as currency.
Customer’s bill, as known thus far
151 billToDate within the present billing period. N
Expressed as currency.
Customer’s bill, part of a previous
152 billCarryover obligation carried over from a previous | N
billing period. Expressed as currency.
153 connectionFee Monthly fee for connection to
commodity.
154 audibleVolume Sound

155

volumetricFlow

A fluid flow rate



https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d

-112 -

IEC 61968-9:2024 © IEC 2024

Code Enumeration Comments i
Status
156 relativeHumidity Most common usage is in expressing N
weather or meteorological conditions
Degree of sky cover. Used in
157 skyCover expressing weather or meteorological N
conditions.
158 voltage Unspecified |
159 dcVoltage |
160 acVoltagePeak Vp=v2 x Vrms I
161 acVoltagePeakToPeak Vpp=2 x Vp |
162 pressure Force over area |
163 density |
164 energyDensity |
165 dateOfLastDemandReset |
The arithmetic sum of the(per‘element
VAh quantities, where each-element
apparent VAh uantity-iscalculated
166 arithmeticApparentEnergy each r;]omezntary intefval as: |
sqrt(V<h,)(I°h,),,where x= each
element A, B,'€vand V2h, and 1%h, are
fundamentalhplus harmonics values.
167 arithmeticApparentPower The rate‘of arithmetic Apparent Energy | |
168 arithmeticApparentDemand |
Sqrt((Wh,)2+(VArh, )?) where x each
169 phasorApparentEnergy element A,B,C and VArh is measured
with IEEE VArs
170 phasorApparentPower The rate of phasor apparent energy |
171 phasorApparentDemand |
distortion VAh = Sart( (V<h )(1°h ) -
(Wh,)? - (VArh,)?), where x= each
172 distortionApparentEnergy:. element A, B, or C and V2h,, 12h,
Wh_, and varh are fundamental plus
harmonic values
173 distortionApparentPower The rate of distortion apparent energy |
. . Distoration apparent energy passed
174 distortienmApparentDemand through a demand function |
175 totalHarmonicDistortionDemand THD treated as a demand |
176 tddDemand Total Demand Distortion treated as a |
demand
177 totalDemandDistortion (RMS of ha.rmonlc f:ontent of current) / |
(maximum installation current)
178 distortionPowerFactorDemand SLSILO(;tionPF treated as a demand
Fuzzyvarh = sqrt((varh)? + (distortion
179 fuzzyEnergy VAh)2), where varh is a fundamental
plus harmonics value
180 fuzzyPower The rate of fuzzy energy |
181 fuzzyDemand Fuzzy energy as a demand |
183 batteryChargeMoved Charge used or added |
184 batteryChargeStored Charge present |
188 quadrant One of four quadrants relative to the |

reference axis
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189 processorReset The type of reset

190 XAxis miizu::frgfenr:caeloar;gi]sthe x axis relative

191 yAXxis Measurement along the y axis

192 zAxis Measurement along the z axis

193 XYPlane Measurement in the XY Plane

194 YZPlane Measurement in the YZ Plane

195 XZPTane Measurement in the XZ Plane

N = Normative
| = Informative

D = Deprecated since last edition

NOTE In this edition of IEC 61968-9 additional distinction has been made with respect.tg-the voltage frame of
reference. The original enumeration for "voltage" is now explicitly used to identify Voltsg,s+ This is because the

most|common type of measurement passed between systems is a Voltsy,,q value. However, it is not the only way

to mgasure a voltage. New enumerations have been created to also identify Volts-peak, Volts-peak-to-peak, [Volts
DC, and unspecified voltage waveforms. A number of voltage measurements are defined in Figure C.3. \Vhen
combined with the accumulation attribute it is possible to show an "indicating™Volts,,s" which is measured| over

the ¢ourse of many cycles, an "instantaneous Voltsg,,s" which is measured over a single cycle, gr an
"instantaneous voltage" which is a single point sample on the waveform’captured in an instant of time.

Note: An “Indicating Vg™ could
identify an average over time.

Voltage

Vpeak—to-peak

Time

Note: An\Instantaneous Voltage” could
identifyxa-sample on a voltage waveform.

ITC

Reproduced with the permission of UCAlug.

Figure C.3 — Voltage measurements

C.2.9 Attribute #8, interharmonicNumerator

See C.2.10.

C.2.10 Attribute #9, interharmonicDenominator

Interharmonics are represented as a rational number with a numerator and a denominator.
Harmonics are represented using the same mechanism, and identified by having a denominator
of "1."
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This is represented formulaically as:

InterharmonicNumerator

Interharmonic = - -
InterharmonicDenominator

and
Harmonic = InterharmonicNumerator

where the InterharmonicDenominator equals "1".

The Rarmonic or interharmonic enumeration is determined by a compound element:
<interharmonic>::= <interharmonicNumerator> <interharmonicDenominator>

The normative interharmonic numerator and denominators are defined in Table.€.11. Additional
valugs may be freely created using this approach and would be considered-tinformative" father
than 'normative" values.

Table C.11 — Harmonic and Interharmonic enumerations

Reprinted with the permission of UCAIlug.

Intetharmonic | Interharmonic Enumeration v Comments Normgtive
Numerator Denominator / Status
0 0 none Not Applicable N
1 2 interharmonic1/2 Interharmonic of 2 N
1 1 fundamental fundamental N
2 1 harmonic2 second harmonic N
3 1 harmonic3 third harmonic N
4 1 harmenic4 fourth harmonic N
5 1 hakmonic5 fifth harmonic N
6 1 harmonic6 sixth harmonic N
7 1 harmonic7 seventh harmonic N
N = Normative
| = Infformative
D = Deprecated since‘last edition

C.2.1(1 / ‘Attribute #10, argumentNumerator

See C.2.12.

C.2.12 Attribute #11, argumentDenominator

The argument elements are used to introduce numbers into the unit of measure description
where they are needed. The definition supports a rational number with a numerator and a
denominator. Most arguments used in practice however will be integers. Integers will all have
a "1" as their denominator.

numerator

argument = —
denominator

The argument enumeration is determined by a compound element:

<argument>::= <numerator> <denominator>
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The normative numerator and denominators are defined in Table C.12. Additional values may
be freely created using this approach. For test purposes, values not shown in the table would
be considered "informative" rather than "normative" values.

Table C.12 — Argument enumerations

Reprinted with the permission of UCAlug.

Numerator | Denominator Enumeration Comments LR
Status

0 0 none Not Applicable N
1 2 n% One-half |

"Zero" (for systems that use zero based N
0 1 n0 numbering schemes)

"One," where the measure needs an N
1 1 n1 argument such as CEMI(n=1)

"Two" where the measure needs an argument | N
2 1 n2 such as CEMI(n=2)

"Three" where the measure needs’an N
3 1 n3 argument such as CEMI(n=3)

"Four" where the measure \needs an N
4 1 n4 argument such as CEMNn=4)

"Five" where the measure needs an N
5 1 n5 argument
6 1 né Six N
7 1 n7 Seven N
8 1 n8 Eight N
9 1 n9 Nine N
10 1 n10 Ten N
15 1 n15 Fifteen N
30 1 n30 Thirty N
45 1 n45 Fourtyfive N
60 1 n6o Sixty N
120 1 n120 2 x60=120 N
155 1 n155 One hundred fifty five N
240 1 n240 4 x 60 = 240 N
305 1 n305 Three hundred and five. N
360 1 n360 6 x 60 = 360 N
480 1 n480 8 x 60 = 480 N
720 T n720 TZ X 60 = 720 N
720 60 n720/60 12 x 60/1 x 60 N
720 120 n720/120 12 x 60/2 x 60 N
720 180 n720/180 12 x 60/3 x 60 N
720 240 n720/240 12 x 60/4 x 60 N
720 360 n720/360 12 x 60/6 x 60 N

N = Normative

| = Informative

D = Deprecated since last edition
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C.2.13 Attribute #12, tou

The Time Of Use (TOU) element is used to describe any attribution of the value to a specific

TOU bucket. The TOU enumerations are defined in Table C.13.

Table C.13 — Time Of Use Enumerations

Reprinted with the permission of UCAlug.

D = Deprecated since last edition

Code Enumeration Comments Nosrtmative
atus

0 AoRe Not-Applicable N
1 touA Usage in the first defined TOU bucket N
2 touB Usage in the second defined TOU bucket N
3 touC Usage in the third defined TOU bucket N
4 touD Usage in the fourth defined TOU bucket N
5 touE Usage in the fifth defined TOU bucket N
6 touF Usage in the sixth defined TOU bucket N
7 touG Etc. |
N = Normative

| = Infformative

C.2.14 Attribute #13, cpp

The Critical Peak Period (CPP) element is.used to describe any attribution of the valug to a
specific CPP bucket. Even though CPP islusually considered a specialized form of TOU, it is
separated from TOU enumerations to facilitate modelling. The CPP enumerations are dgfined
in Taple C.14.
Table C.14,- Critical Peak Period Enumerations
Reprinted with the permission of UCAlug.
Code Enumerati n' Comments NI AT
° Status

0 none Not Applicable N

1 CppA Consumption associated with critical peak period A N

2 cppB Consumption associated with critical peak period B N

3 cppC Consumption associated with critical peak period C N

4 cppD Consumption associated with critical peak period D N

5 cppE Consumption associated with critical peak period E N

6 cppF Consumption associated with critical peak period F N

7 cppG Etc. |

N = Normative

| = Informative

D = Deprecated since last edition
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C.2.15 Attribute #14, consumptionTier

Consumption tier pricing refers to the method of billing in which a certain "block" of energy is
purchased (or sold) at one price, after which the next block of energy is purchased at another
price, and so on, all throughout a defined period. At the start of the defined period, consumption
is initially zero, and any usage is measured against ConsumptionTier1. If this block of energy
is consumed before the end of the period, energy consumption moves to be reconed against
ConsumptionTier2. If this block of energy is consumed before the end of the period, energy
consumption moves to ConsumptionTier3, and so on. At the end of the defined period the
consumption accumulator is reset, and usage within ConsumptionTier1 restarts.

Th PN niraat + . meaaa—flat ot £ ~ o e gl ol [T N S $ i
IS O 1T UUTTirdot tU i vuitrmnuTt mat 1Tailc TUT PUWTT, 1T wWinoiT ar purvitTdotbo drc at d |Ven

rate. When flat-rate pricing is used, a consumptionTier of "not applicable" should be spedified.
Enumerations for Consumption Tiers are defined in Table C.15.

Table C.15 — Consumption Tier Enumerations

Reprinted with the permission of UCAlug.

Codp Enumeration Comments Nosrtr::taL isve
0 none Not applicable N
1 consumptionTier1 Usage in the first defined cornsumption bucket N
2 consumptionTier2 Usage in the second defined consumption bucket N
3 consumptionTier3 Usage in the third defined consumption bucket N
4 consumptionTier4 Usage in the fourth’defined consumption bucket N
5 consumptionTier5 Usage in the-fifth defined consumption bucket N
6 consumptionTier6 Usage in.the sixth defined consumption bucket N
7 consumptionTier? ?ggétgzgill.consumption tiers may be created as |

N = Normative
| = Informative

D = Deprecated since last edition

TOU |Jor CPP pricing.may be used in conjunction with consumption tier pricing. The examples
proviged in Table.C.16 may be useful:

Tlable C:16'— Example Combinations of TOU and Consumption Tier Enumerationls

Reprinted with the permission of UCAIlug.

Tou Cor_lsumption Comments
Code Tier Code
1 0 TOU Period A with flat rate pricing
1 1 TOU Period A with Consumption Tier 1
1 2 TOU Period A with Consumption Tier 2
1 3 TOU Period A with Consumption Tier 3
2 1 TOU Period B with Consumption Tier 1
2 2 TOU Period B with Consumption Tier 2
2 3 TOU Period B with Consumption Tier 3
3 1 TOU Period C with Consumption Tier 1
3 2 TOU Period C with Consumption Tier 2
3 3 TOU Period C with Consumption Tier 3
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C.2.16 Attribute #15, phases

The metering phase enumerations are described in Table C.17.
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When current is measured, it is often simple a single phase conductor indicated such as:

o A
e B
e C
e N

The Neutral-to-ground "phase" can be used to indicate current flowing from the neutral wire to
ground. In this case select both N, and N,. When only neutral is selected choose N;. In all

other

cases when rpfprpnr-ing neutral select N2 The main gnal is rpadahili’ry Theserules s

hould

provi

le the necessary readability.

When voltage is measured, it may contain a simple description of the phase cendtctor| or if
meagured relative to something else, an indication of the measurement being-"lne-to-neutral”
or "lipe-to-line" measured. Common voltage measurements include:

e A

e B

e C

e AN

e BN

e CN

e AB

e BC

e CA

e ABC

When phase angles are measured;\it is usually relative to a fixed reference such as vdltage
phas¢ A. The word "angle" has\already been described in a previous field. This field may
therefore contain an angle designation such as:

*  AburrentAvolts

*  BiurrentAvolts

*  ChurrentAvolts

Where the_first phase listed is understood to describe the current or voltage phase peing
meagured, and the second phase (the "A") describes what it is being measured against (vqltage
phas¢.A/) Since the fact that the measurement is an angle can be determined from the cqntext
(provided-by-theunitof- measureyand-thepeint-efreferenceisalwaysthe second phasethere

is no need to provide additional indications within the phase lettering. This allows the same
code (such as "Phase-CA") to often be used as a line-to-line voltage descriptor, a voltage
phase-angle descriptor, as well as a current phase-angle descriptor.

Residential or other two-phase secondary voltages may be identified as "S1" or "S2". These
labels may be used when the "ABC" names of the phase(s) that feed the service are unknown

or un

important.
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The various polyphase network wirings may be identified as:

e Wye

e Delta

e High-leg delta

e O

pen delta

e Networked
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The use of 3 wires or 4 wires may be determined by simply counting the number of phases

(inclu

ding neutral) involved in the service.

C.21

The H
value
the s
on tH
Tablg
value

7 Attribute #16, multiplier

Table C.18 — Power of ten enumerations

ReadingType encoding offers a field to describe a power-of-ten multiplier against thg
. This is not quite the same as the customary Sl-prefix, though in many cases it cr
bme result. The user will have to decide what the appropriate displayable symbol is 4
e dimensions of the unit of measure. The multiplier enumerations are describ
C.18 for units of measure that have a single dimension (e.g."V not "V2"). The
represents the power of ten.

data
cates
ased
ed in
ndex

Displayable symbol y
Code for single- Comments Normative status
dimensioned UOM r

-24 y yocto = x10724 N
—21 z zepto = x1072" N
-18 a atto =408 N
-15 f femfo'= x10-1° N
12 p pico = x10712 N
-9 n nano = x107° N
-6 m micro = x1078 N
-3 m milli= x103 N
-2 c centi = x1072 N
-1 d deci = x10~" N
0 Not applicable or "x1" N
1 da deca = x10' N
2 h hecto = x10? N
3 k kilo = x103 N
6 M Mega = x108 N
9 G Giga = x10° N
12 T Tera = x10'2 N
15 P Peta = x101° N
18 E Exa = x10'8 N
21 z Zetta = x102" N
24 Y Yotta = x10% N
N = Normative

| = Informative

D = Deprecated since last edition
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It should be remembered that this power-of-ten multiplier does not work the same way as the
Sl prefix. The Sl prefix is considered to be part of the unit of measure. A power-of-ten multiplier
is not part of the unit of measure. When an SI-Prefix is used, it is understood that "10-3" is
represented as "milli", and a mm3 is the same as (mm)3 which is the same as (0,001 m)3 or
10=9 m3. This is not the same result as 0,001 x m3 (which is what a power-of-ten multiplier
yields.).

Rules for the use of Sl prefixes may be found in IEC 60050-112:2010, 02-03.

When the unit of measure being described is a ratio which is rendered as a dimensionless
quanti i it | i i than
andard metric prefix symbol. The modern convention however is to use the Si-prefix
symbjols infront of the dimensionless ratio being described. For example, a ppm concentration
by vglume ("ppmv") should instead be described as "uL/L". A few historical dimensionless
scalafs are provided in Table C.19 for reference.

Table C.19 — Historical concentration multiplier enumerations

Reprinted with the permission of UCAIlug.

Code Digslr:)t/;kl)le Comments ) Nosrtr:futisve

0 PU per unit = x1 = 10° I

-2 % percent = x0,01 = x1072 I

-3 %o permille = x0,001 = x105° [

-6 ppm parts per million, x0;000 001 = x10~6 |

-9 ppb parts per billion;%0,000 000 001 = x107° I

N = Normative

| = Informative

D = Deprecated since last edition

C.2.18 Attribute #17, unit

Tablg C.20, Table C.2%\Table C.22, Table C.23, Table C.24, Table C.25, Table C.26 and
Tablg C.27 describe \the unit of measure enumerations. They are organized by |their
relatipnships to the SI units of measure. Sl-units are the preferred unit of measure, but as an
international stafdard, it is understood that other units of measure shall also be supporied in
somg regions—~Befinitions for common units of measure such as "voltage,” current,” and |other
quantities may-be found freely online at the IEC Electropedia website.

In thgsetables, the "code" column is a unique value. The "normative status" indicates |if the
"code™ is normative or informative. The "quantity™ column indicates the category of measure.
The "unit name" suppolies the official name for the unit, and possibly comments regarding its
use or relationship to other units. The "symbol" column indicates in most cases the official
displayable symbol for the unit. Where there were cases for conflict because different
measurement systems have been combined, preference is given to the Sl unit of measure. (This
happened in the case of rad (rd) and rod (rd).) The "enumeration" column creates a unique
string which could be used by CIM modelers to capture a string value for the unit. The
enumeration was created based on the following rules:

e A lower camel-case transformation of the symbol column is attempted. All spaces are
removed from the symbol to create the enumeration.

e The symbol set is restricted to alpha-numeric characters.
e The symbols "-", "(", and ")" are removed.

e The symbol "/" is replaced by the string "Per".
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The symbol "°" is replaced by the string "Deg".

Other special symbols such as "a", "™, "u" and "4#" are replaced with alternative alpha text
strings.

Digits are not allowed as the first character in the enumeration.

Text that is superscripted or subscripted is used as normal text in the enumeration (if
conflicts are avoidable).

If two different symbols would result in the same enumeration (due to capitalization rules)
then one of them is changed (with preference being given to the base Sl units). Exceptions

were created for the symbols "A", "B", "G", "H", "#", "M", "mg, "S", and "T".
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C.2.19 Attribute #18, currency

Currency codes are defined in ISO 4217. A handful of codes have been repeated in Table C.28
for reference. Additional currency codes may be drawn freely from ISO 4217.

Table C.28 — Currency units of measure (from ISO 4217)

Code Di;slna‘ii?le Unit name Nosrtr:tautisve
0 None N
124 CAD Canadian Dollar |
156 CNY Chinese Yuan Renminbi |
208 DKK Danish Crown |
356 INR India Rupee |
392 JPY Japanese Yen |
578 NOK Norwegian Crown |
643 RUB Russian Ruble |
710 ZAR South African Rand |
752 SEK Swedish Krona |
756 CHF Swiss Franc |
826 GBP British Pound I
840 usD US Dollar I
978 EUR Euro |
N = Normative
| = Informative
D = Deprecated since last edition

C.3 | Using data element-attributes to define the ReadingType name —
Construction formula with example ReadingType codes

The [ReadingType"“may be automatically generated by judiciously populating each gf the
attribpytes and presenting them in order side-by-side. It is recommended that attributes be as
expli¢it as possible to identify a data element, but on the other hand, not become so explicit
that if overspecifies the data element.

A RepdingType Name may be generated by presenting the numeric form of each attriblite in
side-by-side fashion separated by dofs.

<ReadingType.Name.name>::= <macroPeriod> "." <aggregate> "."<measuringPeriod>","
<accumulation> "." <flowDirection> "." <commodity> "." <measurementKind> "."
<interharmonicNumerator> "." <interharmonicDenominator> "." <argumentNumerator> "."

<argumentDenominator> "." <tou>"." <cpp>"." <consumptionTier>"." <phases> "." <multiplier>
"." <unit>"." <currency>
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These fields can be converted to a regionalized pronounceable name by using the regional text
form for each non-zero attribute, and presenting them in order, side-by-side, separated by
spaces and other symbols as appropriate. For most applications, this usually provides more
information than needs to be said (verbally) about the data. It is accepted practice in common
speech to suppress descriptive adjectives which are mutually understood by the context of the
communication. Table C.29 provides examples of such conversions into English. It can be noted
that in the EBNF formula below, symbols such as "(", and ")" are introduced to improve
readability. Spaces around the unit of measure are also omitted to improve readability.

<Name.description>::= [<macroPeriod> " "] [<aggregate> " "] [<measuringPeriod>
[<accumulation> " "] [<flowDirection> " "] [<commodity> " "] [<measurementKind> " "]
[<intgrirarmomicNumerator=—"""tf<imtertrarmonicDenomimator=—""f{<argumemntNumeratorp " "
[<argumentDenominator> " "] [<tou> " "] [<cpp> " "] [<consumptionTier> " "] [<phasesx*|"] "("
[<multiplier>] [<unit>] [<currency>] ")"

Whilg a good interface will eliminate ambiguity, and not publish "anonymous” data, a[good
interface will also not go to the other extreme and overspecify the data it publishés. The cohcept
is sirpilar to the practice of publishing an appropriate number of digits of resolution [for a
numgrical value. One system may know (for example) the phase ofifwhich a voltagg was
meagured and supply it as an attribute of the measurement. Another system might not know the
phase with good authority and simply publish the voltage measured at a given meter| The
ReadingTypelDs used in a response may (therefore) differ slightly than the ReadingTypelDs
used|in a request. The ReadingType codes used by a data publisher should be appropriate for
the dpta supplied.

The pxamples listed in Table C.29 are by no means an exhaustive list of what cgn be
consfiructed given the enumeration values listed above. After searching the examples (bglow),
and dearching the lists of enumerations (above),~and a needed enumeration cannot be fpund,
custgm made enumerations may be made. Some of the fields (such a "numerator") are natprally
an infeger field. If the needed enumeration«is*merely an integer, then the user should supply
the integer required. However, if the field is\a list-type enumeration, some care should be psed.
Rather than merely using the next available number on the list, custom user enumerations
should be created numbered 9 000 or-above.
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Annex D
(normative)

Quality code enumerations

General

2024

Quality codes may be returned with a Reading.value to indicate that there is something
remarkable about the data. This Annex D describes a profile of enumerations for quality codes

to beused-in-this context
The presence of a quality code is optional. A missing element implies that ng ‘assertion
regarding the goodness of the data is being offered by the data producer. Some systems {such

as a

problems are found. This keeps the volume of data to a minimum. Other systems (such a |
will add value to the data by validating it. At this point quality codes may beiadded to the
to explicitly declare that the data is "valid" or has passed formal "validation" tests.

The quality code values defined by this Annex D are conveyed within a message usin

Read

D.2
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remafks regarding the veracity of the data. For.example, a meter might record interval
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The N
field:
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This

ingQuality.quality element.

Identification of the system offering commentary on the data

evably, any piece of equipment which touches. the data could introduce error, or

ffer this data to the data collection system, but in doing so also indicate that some
rkable (such as a power outage or clockadjustment) occurred during some of the inte
fer data collection system might obtain readings from the field, but perform a sanity ¢
e values to find that some of them @re unreasonable. A meter data management sy
d with a knowledge of the accountihistory and usage patterns might scrutinize the d
hat certain values are suspect'or possibly suggest that tampering may have occurre
se systems need an opportunity to comment on the data without (necessarily) cha
en a system does change\the data, this too can be noted in the quality codes.

Construction

lorth Americah profile defines the ReadingQuality.quality code to be built from a thre

eadingQuality.quality::= <System ldentifier> "." <Categorization> "." <Index>

MS) may have a policy of "no news is good news" and only add quality“codes when
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creates a name with 3 fields. The mappings to CIM ReadingQualityType are defin

ed by

IEC 61968-11 as follows:

System Identifier = ReadingQualityType.systemld

Categorization = ReadingQualityType.category

Index = ReadingQualityType.subCategory

D.4

Quality code system identifier

The first of the three fields provides an identification of the system which has declared the issue
with the data. This is described in Table D.1. Other systems, outside of an IEC 61968-9
subsystem, may also identify problems with data.
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Table D.1 — System identifier

Reprinted with the permission of UCAlug.

Systergc:ggntifier Description Nosrtr:tautisve
0 Not Applicable N

1 End Device N

2 Metering system (data collection) network N

3 Meter Data Management System N

Z Other system (not listed) N

5 Externally specified (see accompany data) | |

| = Informative

N = Normative

D = Deprecated

D.5 | Quality code categorization

The gecond of the three fields in the quality code identifies a category for the issue. Thesle are
desciibed individually in Table D.2.

Table D.2 — Example quality code categories

Reprinted with the permission of UCAlug.

Cafegory Comment

Description NormatLve

Statu

0 Valid Data valid N

The equipment producing or handling
the data has identified a diagnostics
related issue which may have some
effect on this value.

1 Diagnostics related

The equipment producing the data
has identified power quality related
issues which may have some effect
on the veracity of the data.

Power quality related issues at the
data collection point

A system identifies that the data is
questionable due to tamper or N
revenue-protection related reasons.

3 Tamper / Revenue Protection related

A significant event or condition has
occurred (which is not tamper related,
power quality related, or diagnostics N
retated )y which may effect the veracity
of the data.

4 Data collection related

Data at first blush appears to be

Failed reasonability testing

invalid.

Failed validation testing

Data fails one or more validation
rules.

Edited

Replaced or approved by a human.

Estimated

Replaced by a machine computed
value based on analysis of historical
data using the same type of
measurement.

Oscillatory

This category appears to be covered
by other categories in this standard.
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Category

Description

Comment

Normative
Status

10

Questionable

The veracity of the data is suspect for
a reason other than those described
by categories 1 to 6.

11

Derived

Value has been calculated (using
logic or mathematical operations)
based upon one or more readings
from the meter or device to which the
value is attributed and/or readings
from meter(s) or device(s) other than
the meter or device to which the
value is attributed

Projected

Forecasted value.

formative

ormative

I
-4 5

o =z
n
—

eprecated

D.6 | Quality code index

Each|category provides the context with which to understand.alparticular index.

Tablg D.3 elaborates on the "category 0" defined in Table D.2.

Table D.3 — Validity-related codes

Reprinted with the permission of UCAlug.

Catpgory

Index Description

Definition

Normat
Status

0 Data Valid

No data quality problems have been
detected; however, the data has not
been processed by a formal Validation,
Editing, and Estimation (VEE) process.

1 Vfalidated

Reading has successfully passed the
validation portion of a formal
Validation, Editing and Estimation
(VEE) process and has not been
subsequently edited or estimated.

| = Informative

= Normative

N
D = Deprecated

Table D.4 elaborates on the "category 1" defined in Table D.2.
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Table D.4 — Diagnostics related codes

Reprinted with the permission of UCAlug.

Category

Index

Description

Comments

Normative
Status

DiagnosticsFlag

One or more diagnostics have
been generated from the
originating equipment.

BatteryLow

SensorFailure

WatchdogFlag

A timeout of the watchdog
timer or another failure of the
watchdog function has
occurred in the originating
equipment.

ParityError

A parity error has been
generated from the
originating equipment;

CRCError

A cyclic redundancy-check
error has been. generated
from the origin@ating
equipment(

RAMChecksumError

A checksum error has been
deteeted in the random
access memory of the
equipment.

ROMChecksumError

A checksum error has been
detected in the read only
memory of the equipment.

ClockError

A failure or abnormality has
been detected with the clock
in the equipment.

| = Informative
N = Normative

D = Deprecated

NOTE Diagnostic related codes may produce corresponding EndDeviceEvents to be generated.

Tablg D.5 elaborates-on the "category 2" defined in Table D.2.
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Table D.5 — Power quality related codes

Reprinted with the permission of UCAlug.

o Normative
Category Index Description Comments Status
. Look for related
2 0 PowerQualityFlag MeterEvent(s) N
2 1 ExcessiveOutageCount Power outage threshold N
count exceeded
2 2 PqCounter Power dually treshould_|
Service Disconnect
2 3 ServiceDisconnectSwitching operation during data N
collection interval
Power fail occurred during
or at the start of this
interval.
2 32 PowerFail AN f-12.194 N
If power is out for the
entire interval, the-data
value presented should be
zero.
| = Informative
N = Normative
D = Deprecated
Tablg D.6 elaborates on the "category 3" defined.in Table D.2.

Reprin

Table D.6 — Tamper / revénue protection related codes

ted with the permission of UCAIlug.

Cate

gory

Index

Description

Comments

Normative S

atus

3

RevehueProtection

Generic

N

CoverOpened

The meter reports that a
sealed cover has been
opened.

LogicalDisconnect

Value originates from a
meter which (in theory)
should have no flow or
very minimal flow.

RevenueProtectionSuspect

Reverse flow of the
measured commodity has

ReverseRotation

been detected. This may
indicate tampering at
sites which have not been
identified as being
capable of customer-side
generation.

StaticDataFlag

The meter shows very
little (if any) historical
usage.

I=1In

formative

N = Normative

D = Deprecated

Table D.7 elaborates on the "category 4" defined in Table D.2.



https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d

IEC 61968-9:2024 © IEC 2024

- 151 -

Table D.7 — Data collection related codes

Reprinted with the permission of UCAlug.

Category

Index

Description

Comments

Normative
Status

4

AlarmFlag

Generic alarm

OverflowConditionDetected

A numeric overflow condition for a
reading value or pulse counter was
detected.

Partiallnterval

Partial (short) interval due to clock
change, power outage, or some

: } "
<TITdr ©VETTL.

Longlnterval

Long interval recorded due to a
clock change or some similar event.

SkippedIinterval

Skipped interval by the meter due
to a clock change or similar event.

TestData

Data value was obtained while\the
equipment was in test mode:

ConfigurationChanged

A configuration change has
occurred that may affect the
reading value or its.intefpretation.

NotRecording

Load profile recording stopped

ResetOccurred

A reset has decCurred that may
affect the teading value or its
interpretdtion.

ClockChanged

A change in the clock time has
ocgurred.

10

LoadControlOccurred

Data value was obtained at a time
when load control was in effect.

16

DstinEffect

Daylight saving time in effect during
or at start of this interval

64

ClockSetForward

Clock set forward during or at the
start of this interval. The interval
may be short.

128

ClockSetBackward

Clock set backward during or at the
start of this interval. The interval
may be long.

129

FailedProbeAttempt

A failure occurred that prevented
the reading from being obtained
through a manual probe.

130

CustomerRead

The reading value was provided by
a customer.

13

1

ManualRead

The reading value was obtained by
a utility employee performing a
manual read.

Data has been adversely affected
by a change in Daylight Saving
Time. Timestamps and/or data

259

DstChangeOccurred

values may be incorrect.

NOTE Compared to the ANSI
C12.19 approach in which the DST
flag is set for the entire Summer,
this flag is only set for the affected
data when the DST change occurs
in the Spring and Fall.

| = Informative
N = Normative

D = Deprecated
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Table D.8 elaborates on the "category 5" defined in Table D.2.

Table D.8 - Failed reasonability testing related codes

Reprinted with the permission of UCAIlug.
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o Normative
Category Index Description Comments Status
5 256 DataOutsideExpectedRange Erese.nt"ed data was |dgnt|f|ed as N
invalid" by the originating system.
Data was identified as "invalid" by
the-originating-systemandreptaced
5 257 ErrorCode with a special coded value to indicate N
an error.
5 258 Suspect Data.should be scrutinized and N
considered suspect
NOTE 1 The "value" element should
be empty when the quality code
indicates that it is (obviously)
5 259 KnownMissingRead missing. N
NOTE 2 |If a reason-is"\known, this
can be supplied in the
MeterReadings.Redson element.
| = Informative
N = Normative
D = Deprecated
Tablg D.9 elaborates on the "category 6" defined in Table D.2.
Table D.9 - Failed validation testing related codes
Reprinted with the permission of UCAlug.
[ Normgtive
Catggory Index Enumeration Comments Stathis
The reading failed one or more
unspecified validation checks. This is
6 0 Failed validation — Generic a generic code that can be used if a N
more specific code is not available in
this table.
6 1 Failed validation — The reading failed validation due to N
ZeroUsageOn ActiveMeter zero usage on an active meter.
6 2 Failed validation — UsageOn The reading failed validation due to N
InactiveMeter non-zero usage on an inactive meter.
The reading failed validation bhecause
6 3 railed validation = it representds usage greater than an N
UsageAbove Maximum .
allowed absolute maximum.
. R The reading failed validation because
Failed validation — .
6 4 L it represents usage less than a N
UsageBelow Minimum . e
required absolute minimum.
. R The reading failed validation because
Failed validation — .
6 5 . it represents usage greater than an N
UsageAbove MaximumPct .
allowed maximum percentage.
. R The reading failed validation because
Failed validation — .
6 6 o it represents usage less than a N
UsageBelow MinimumPct . S
required minimum percentage.
The reading failed validation because
6 9 Failed Validation — TOU the sum of interval values failed a N

SumCheck Failure

comparison with the corresponding
difference in register readings.



https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d

IEC 61968-9:2024 © IEC 2024

- 153 -

Category

Index

Enumeration

Comments

Normative
Status

Failed Validation Rule Y

The reading failed one or more
defined validation checks.

y" is to be replaced by a positive
integer indicating which validation
rule was failed.

It is recommended that values fory
begin at 1001 to allow for the build-
out over time of the list of normative
enumerations in the |[EC standard up
to 1000.

There is no limit to how large a
number can be used for "y"; however;
the parties exchanging this code
shall have a common understanding
of what each validation rule #y

means.

formative

I
=1

= Normative

= Deprecated

Individual deployments will subscribe to particular sets of fofmal validation rules. While there is
no ome worldwide standard regarding validation rules, this’ standard provides a placeholder
wher¢ the first rule for a given deployment can be defined as "rule #1," the second rule|"rule
#2," and so on as necessary until all of the rules aré’numbered. Each system then, opetfating
at a given utility under a given set of rules, will all\be subject to the same set of rules which
have |been formally listed and numbered.

Tablg D.10 describes the "category 7" defined in Table D.2.
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Table D.10 — Edit related codes
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Category

Index

Description

Comments

Normative
Status

Manually Edited —
Generic

The reading value was edited by a
person using an unspecified manual
estimation method. This is a generic
code that can be used if a more specific
code is not available in this table.

Manually Added

A reading value was added by a person.

Manually Rejected

A value was proposed by the system or
failed some level of quality checking.
The value was reviewed and rejected by
a human user

Manually Edited — Method
Y

The reading value was edited by a
person using a defined manual
estimation method.

y" is to be replaced by a poSitive
integer indicating which manual
estimation method was ysed.

It is recommended thatyvalues fory
begin at 1001 to allow for the build-out
over time of the list of normative
enumerations in,the IEC standard up to
1 000.

There_isyno limit to how large a number
can be'used for "y"; however; the parties
exchianging this code shall have a
common understanding of what each
manual editing method #y means.

| = Informative

= Normative

N
D = Deprecated

The doncept of "edited" meansithat a human was involved in creating the value. It may be hand-

keye
ultim

into the system. Itamay be suggested by the system using one of many approaches, but
tely approved by-ashuman. Values that are computer generated and never approved by a

humgn belong to the-"estimated" category. Values that are originally from a meter, identified as
suspect, yet nonetheless accepted for use by a human fall into the "questionable" categofy.

Diffefent systems may find different ways to assist the user in creating a new value

The

numbering“scheme allows the various ways to be listed and formally identified for a given

deplgynient.

Table D.11 describes the "category 8" defined in Table D.2.


https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d

IEC 61968-9:2024 © IEC 2024

- 155 —

Table D.11 — Estimation related codes

Reprinted with the permission of UCAlug.

Category Index

Enumeration

Comments

Normative
Status

Estimated — Generic

The reading value was machine-
estimated by a computing algorithm
using an unspecified estimation
method. This is a generic code that can
be used if a more specific code is not
available in this table.

Machine Estimated —
Method Y

TheTeadmy vatue was Tmactrime=
estimated by a computing algorithm
using a defined estimation method.

y" is to be replaced by a positive
integer indicating which estimation
method was used.

It is recommended that values fory
begin at 1001 to allow for the build-out
over time of the list of normative
enumerations in the IEC standard up to
1000.

There is no limit to,how large a number
can be used for "y however; the

parties exchanging this code shall have
a common understanding of what each

estimation‘method #y means.

formative

ormative

I
-4 5

o =z
n
—

eprecated

Therg are a number of ways in which estimates may be generated. For example, an est|mate
migh{ be based on a combination of historical usage, trend analysis, and weather patferns.
Another approach would be to create a value for one meter by leveraging a measuremegnt of
equivalent information from a. different different meter. (For example there may be multiple
feedgr voltage measurement sources available. When the preferred source fails, a different
sourde could be used with an equivalent outcome.) Some of the techniques used may be
proprietary. Other estimation techniques may be a matter of public record and may be lggally
requifed by certain regulators in certain locations. The numbering scheme "approach #1,"
"approach #2," etc. provides a placeholder in which the approaches used may be formally Jisted
at a given deployment and identified as a specific technique.

Tablg D.12-describes the "category 10" defined in Table D.2.
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Table D.12 — Questionable related codes

Reprinted with the permission of UCAlug.

Normative

Category Index Description Comments Status

Quality is unknown or cannot be determined.

NOTE 1 This is similar to the case in which
no quality codes are supplied at all, but in
this case other codes may be present which
cast doubt on the veracity of the data, or a
situation may have arisen which prevents any
:’\illcjI Uf dlld:yb;b fIUIII bU;IIy }.lt:IfUIIIIU\TJl UTl thU
data or the equipment which supplied the

10 0 Indeterminate data. N

NOTE 2 When used in response to a
request for Power (Energization) Status or
Switch Position, an "Indeterminate" quality
means that the energization state or switch
position is unknown or cannot be determined.
When used in response to a request for other
reading types, "Indeterminate" means that
the quality of the value suppliedis explicitly
unknown.

Indicates that a value fajled some level of
10 1 Manually accepted quality checking, but theAfailure was N
overridden by a hunian user.

| = Informative

= Normative

N
D = Deprecated

Tablg D.13 describes the "category 11" defined in Table D.2.
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Table D.13 — Derived related codes

Reprinted with the permission of UCAlug.

Category Index Enumeration Comments

Normative
Status

"Derived" indicates that the value has been
calculated (using logic or mathematical
operations) based upon one or more
readings from the meter or device to which
the value is attributed and/or readings from
meter(s) or device(s) other than the meter or
device to which the value is attributed.

11 0 Derived — "Deterministic" (as differentiated from

Deterministic "Inferred" — see next entry) is used when a
significant degree of uncertainty in the
resulting value does not exist.

For example, a quality of "x.11.0" or "Derived
— Deterministic" can be used when a value
for a virtual meter is computed as the 'sum of
the values from two or more other-meters.

"Derived" indicates that the valuehas been
calculated (using logic or mathematical
operations) based upon one or more
readings from the metef, or-device to which
the value is attributed\and/or readings from
meter(s) or device(s)other than the meter or
device to whichthe-wvalue is attributed.

"Inferred" (a's differentiated from
"Deterministic” — see previous entry) is used
when a significant degree of uncertainty in
the resulting value may exist.

11 1 Derived — Inferred \When used in response to Power
(Energization) Status Checks, "x.11.1" or
"Derived — Inferred" is synonymous with
"Inferred".

For example, a UsagePoint may be
determined to have a value of "De-energized"
and a Reading Quality of "Derived-Inferred" if
it is being inferred as de-energized because
one or more other UsagePoints on the same
distribution transformer are confirmed to be
"De-Energized". In this case, there is a more
than a negligible probability that the
inference is incorrect.

| = Informative
= Normative

N
D = Deprecated

Table D.14 describes the "category 12" defined in Table D.2.



https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d

- 158 —

Table D.14 — Projected related codes

IEC 61968-9:2024 © |IEC 2024

Reprinted with the permission of UCAlug.
. Normative
Category Index Enumeration Comments Status
The reading value was projected (forecast)
by a computing algorithm using an
12 0 Proiected — Generic unspecified projection (forecast) method. N
! This is a generic code that can be used if a
more specific code is not available in this
table.
TheTeadinmy vatue was projectedtforecast)
by a computing algorithm using a defined
projection (forecast) method.
"y" is to be replaced by a positive integer
indicating which projection (forecast)
method was used.
. It is recommended that values for ybegin at
12 Y Projected — Method Y| 1001 to allow for the build-out oveptime of | !
the list of normative enumerationsyin the
IEC standard up to 1000.
There is no limit to how large a number can
be used for "y"; howeyer; the parties
exchanging this code\shall have a common
understanding of what each projection
method #y means.
| = Informative
N = Normative
D = Deprecated
Much like in the way "estimated" creates, a-Computer generated value based on a historical view
of thg data for an event that has occurred-in the past, "projected" creates a computer generated
valug which is forecast into the future. The numbering scheme "approach #1," "approach #2,"
etc. provides a placeholder in which the approaches used may be formally listed at a given
depldyment and identified as a.§pecific technique.
D.7 | Example quality.codes
Somg of the codes.described in Table D.15 have been found to be in use in systems sinde the
publi¢ation of IEC61968-9:2009.
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Table D.15 — Example Quality Codes

Reprinted with the permission of UCAlug.

. Origin .
Quality Category (From Normative
Code (Frog 1'I;ab|e Table D.2) Index (From Tables D.3 to D.15) Status
Not . Not provided Not provided AssumedValid none N
provided
1.0.0 £nd 110 | validity DataValid 0 N
evice
114 End
A Device T 11 Diag WatchdogFlag ! N
1.4.1 £nd 1|4 | Data Collection | OverflowConditionDetected 1 N
evice
End .
1.4.1p . 114 Data Collection DstinEffect 16 N
Device
End . )
1.4.2 Devi 114 Data Collection | Partial (short) Interval 2 N
evice
End .
1.4.3 Devi 114 Data Collection | Longlnterval 3 N
evice
End . ;
1.4.4 Devi 114 Data Collection | Skippedinterval 4 N
evice
End !
1.4.5 . 114 Data Collection | TestData 5 N
Device
1.5.267 End 115 Reasonablity ErrorCade 257 N
o Device
2.0.0 Ms 210 Validit DataValid 0 N
o Network y
Ms .
2.3.4 213 Tamper ReverseRotation 4 N
Network
2.3.5 Ms 2|3 Tamper StaticDataFla 5 N
o Network R g
Ms .
2.4.2b9 Network 2|4 Data Collection | DstChangeOccurred 259 N
2.5.2b6 Ms 2 45 Reasonablity DataOutsideExpectedRange 256 N
Network
2.5.2p7 Ms 2|5 Reasonablity ErrorCode 257 N
Network
3.0.0 MDM 310 Validity DataValid 0 N
3.100 MDM 3|10 Questionable Indeterminate 0 N
3.10.[1 MDM 317 Edited Manually accepted 1 N
3.11.0 MDM 3|11 Derived Derived — generic 0 N
3.111 MDM 3111 Derived Derived — inferred 1 N
3.3.3 MDM 313 Tamper RevenueProtectionSuspect 3 N
3.3.5 MDM 313 Tamper StaticDataFlag 5 N
3.5.259 MDM 3|5 Reasonablity Known missing read 259 N
3.6.0 MDM 31|16 Validation Failed validation — Generic 0 N
3.7.0 MDM 317 Edited Manually edited — Generic 0 N
3.8.0 MDM 318 Estimated Estimated — Generic 0 N
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Annex E
(normative)

EndDeviceEventType enumerations

General

2024

Metering systems not only collect readings from meters, but also report events. This Annex E
describes recommended codes to be used for properly identifying IEC 61968 events.

Codefs for EndDeviceEventTypes are categorized in a manner that divides the enumerated|code
into fpur parts:
EndQeviceEventType:=
<EndDeviceType>.<EndDeviceDomain>.<EndDeviceSubdomain>.<EndDeviceEvent@rAction>
whege
<EndDeviceType> = a numeric value from the EndDeviceType
enumeration (see EndDeviceType “section)
<EndDeviceDomain> = a numeric value from the EadDeviceDomain
enumeration (see EndDeviceDomain section)
<EndDeviceSubdomain> = a numeric value from\the EndDeviceSubdomain
enumeration (see EndDeviceSubdomain section)
<EndDeviceEventOrAction> = a numeric valueyfrom the EndDeviceEventOrActi¢n
enumeration (see~kEndDeviceEventOrAction section
E.2 | Alarm conditions
E.2.1 General
Whilg the EndDeviceEventType defines the event that has occurred, there is also a need to

specify the severity of an event (Alarm, Advisory, Normal, etc.). These values should be

the H
class
accolf

E.2.2

Therg
an e
adde
this n

EndDeviceEvent.severity«field. This allows each system implementing CIM even
fy the severity of its events specific to its intentions, rather than being forced to clas
ding to something rigidly defined by IEC 61968-9.

Clearing alarm conditions and communicating state/condition changes

b are scenarios where the state change for a particular setting shall be communicat
ternal system. In the small number of cases that we have uncovered, we have s
] a concise EndDeviceEventOrAction to describe it. The events shown in Table E.1 su
nethod of communication.

set in
ts to
sSify it

ed to
imply
pport
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Table E.1 — Example pairings between meter events
and EndDeviceEvent enumerated mnemonics

EndDeviceEvent

Event or Control Description X .
Category (using enum mnemonics)

*.Power.NeutralCurrent.

Diagnostic 8 Condition High Neutral Current Cleared MaxLimitReachedCleared

Leading kvarh cleared

Caution 040000 Leading kvarh Condition Cleared -Power.PowerFactor.OutofRangeCleared

High Distortion Cleared

Diagnostic 5 High Distortion Cleared .Power.PowerQuality.HighDistortionCleared

Voltage Imbalance Cleared

Diagnostic 2 Voltage Imbalance Cleared -Power.Voltage.ImbalanceCleared

Phask alert cleared, Condition Phase Angle Alert Cleared *.Power.PhaseAngle.OutofRangeCleared

Cros$ phase cleared

Diagnostic 1 Condition Polarity, Cross Phase, Rv Energy Flow *.Power.Phase.CrossPhaseCleared

Cleared

Inactjve phase cleared

Diagnpostic 3 Inactive Phase Current Condition Cleared FowepRhaRe. \DpHvaQSarsd

Voltdge Swell Started (Phase A) *.Power.PhaseAVoltage.SwellStarted
Voltage Swell Started (Phase B) *.Powef . PhaseBVoltage.SwellStarted
Voltage Swell Started (Phase C) *.Power.PhaseCVoltage.SwellStarted

Voltage swell cleared
Cautjon 004000 Demand Overload Condition Cleared

Voltage Swell Stopped (Phase A);
Diagmpostic 7 Condition Over Voltage, Phase A Cleared

*Power. Voltage.SwellStopped

*.Power.PhaseAVoltage.SwellStopped

Voltage Swell Stopped (Phase B) *.Power.PhaseBVoltage.SwellStopped
Voltage Swell Stopped (Phase C) *.Power.PhaseCVoltage.SwellStopped
Voltage Sag Started (Phase A) *.Power.PhaseAVoltage.SagStarted
Voltage Sag Started (Phase B) *.Power.PhaseBVoltage.SagStarted
Voltage Sag Started (Phase C) *.Power.PhaseCVoltage.SagStarted

Voltage sag cleared

Cautlon 000400 Under Voltage Condition Cleared -Power.Voltage.SagStopped

Voltage Sag Stopped (Phase-A);Diagnostic 6 Condition

UnddrVoltage, Phase A Cleared .Power.PhaseAVoltage.SagStopped

Voltage Sag Stopped\(Phase B) *.Power.PhaseBVoltage.SagStopped

Voltage Sag Stopped (Phase C) *.Power.PhaseCVoltage.SagStopped

E.3 | "Event data

Certain events require or contain more details than just a description and a category. For
example, specification of a particular channel number, alarm number, relay number, port
number, formula number, version number, etc. These should be set on the
EndDeviceEvent.EndDeviceEventDetails name/value pair element.

However, this construct should not be overused or misused. The intention for this construct is
only to capture some ancilliary data related to the event. It should not be used in place of
sending a full set of EndDeviceEvent information, for example (see Figure E.1).
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Name—vglue pair, specific to Lo <" mevalue .
end device events L.

Value, including unit

information
IEC

Figure E.1 reproduced with the permission of UCAlug.

Figure E.1 — Event data

Some examples of its use:

A [PAN Pairing Completed] event may also provide the data given in Figure E,2.

- HML

= version 1.0 %(b
= encoding UTF-8 q

standalone f\'\

<!-- Sanjple XML file generated by XMLSpy v2021 rel. 3 (x64) (http://www.altova.com)
4 > n:EndDeviceEvents
= xmlns:m http://ucaiug.org/2022/EndDeviceEvents#
= xmins:xsi http://www.w3.0rg/2001/XMLSchema-instance
= xsi:schemaloc: http://ucaiug.org/2022/EndDeviceEvents# EndDeviceEverfsxsd
4 {> mEndDeviceEvent )

4 <> m:EndDeviceEventDetails (2)

B )i <> niname <> mvalue
1 Ir;st-alléate 4 m:value
), : <> mvalue 2022-8-2
2 3 “Shor‘tID 4 m:value
<> mvalue 1234

<& IEC

Figure|E.2 reproduced with the permission“ef"UCAIlug.

Figure E.2 —Multiple EndDeviceEventDetails Example 1

A [Finlmware Downloaded]'event may also provide the data given in Figure E.3.
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a KML
version 1.0
encoding UTF-8

E]standalone

<{!I-- Sample XML file generated by XMLSpy v2021 rel. 3 (x64) (http://www.altova.com)

a {> m:EndDeviceEvents

= xmlins:m http://ucaiug.org/2022/EndDeviceEvents#

xmins:xsi http://www.w3.0rg/2001/XMLSchema-instance

xsi:schemaLocation |http://ucaiug.org/2022/EndDeviceEvents# EndDeviceEvents.xsd

a < m:EndDeviceEvent {
a < m:EndDeviceEventDetails \
<> m:name FirmwareVersion
a {» mvalue
{7 mvalue 1.2345

IEC

Figure|E.3 reproduced with the permission of UCAlug.

Figure E.3 — EndDeviceEventDetails example 2

A [Vdltage Exception] event may also provide the data deskribed in Figure E.4.

v

a {2 mEndDeviceEvent &
~ {2 mEndDeviceEvéntDetails
5-4' > m'name VoltageThreshold
<{? mvalue 3

IEC

Figure|E.4 reproduced with the permission ef UCAlug.

Figure E.4 — EndDeviceEvent Example 3

E.4 | The 4-Part ID-~"EndDeviceEventType

Clauges E.5 to Ex8 describe each part of the EndDeviceEventType enumeration:

e <EndDeviceType>

e <EndDeviceDomain>

e <EndDeviceSubdomain>

e <EndDeviceEventOrAction>
E.5 EndDeviceType

At the highest level, it is helpful to identify the type of device from which the event was created.
Each of these should represent a physical device, although a value of zero (0) can be used in
special cases. EndDeviceType codes are enumerated and described in Table E.2.
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Table E.2 - EndDeviceType codes

Reprinted with the permission of UCAlug.

EndDeviceType Enumeration

mnemonic Value Description
n/a 0 Not applicable. Use when a device type is not known.
Cabinet 30 A Smart Cabinet Device
A device that acts as a central point of communication between
Collector 10 . .
HES and devices located on premises.
Comppevice 256 A communication device
DAPDevice 1 A data aggregation point device
DERDevice 2 A demand response device
DSPDevice 6 A digital signal processing device
ElectricMeter 3 A device located on premises to measure electricity usage.
ElectiicVehicle 58 (or PIl_Jg-m Electric Vehicle, PEV) a vehiclethat can be plugged into
the grid.
An energy router, analogous to the familiar data and
EnertivRouter 23 communications router, automatically’detects demand for powefr
24 and delivers processed electricity-in the required form (AC or D|C) at
the correct voltage and frequeney on an electrical power system.
Feeders carry three-phase_power, and tend to follow the major
Feeder 13 .
streets near the substation.
GasNleter 4 A device located an/premises to measure gas usage.
Gatepay 5 A gateway device:
Typically acspinning electrical generator. Something has to spin the
Gengrator 14 generatof *- it might be a water wheel in a hydroelectric dam, a
large diesel engine or a gas turbine.
Theldn-Premises (In-Home) Display (IPD/IHD) allows utility
InPrgmisesDisplay(IPD/IHD) 15 customers to track their energy usage in chart or graph form bgsed
upon kwH used.
LoadControlDevice 16 A device used"to |mpIeTent deferrable" services — commonly
referred to as "off-peak”.
Lumipaire 31 A lamp (fixture and bulb) that provides light to the surrounding prea
NetwbrkRouter 11 A_ro_uter distributes Digital computer information that is containgd
within a data packet on a network.
PANDevice 12 A premises area network" device that is not specifically described
in further detail.
s A PAN gateway connects an external communications network fo
PANGateway 7 . Lo .
energy management devices within the premises.
PANMeter 17 A premises area network" device whose function is to measurg
(e.g. electricity usage).
. A device that enables the customer to make advance payment
PrepaymentTerminal 18
before energy can be used.
ProgCtiThermostat(PCT) 19 A thermostat dewce; whose §ett|ngs can be controlled via an API
(ie. without human intervention).
RangeExtender 20 Wireless range{-e?(tend‘ers or wireless repeaters can extend the
range of an existing wireless network.
Regulator 21 A voltag_e regulat_or is an electrical regulator designed to
automatically maintain a constant voltage level.
A defines that measures a physical condition and reports an alarm
Sensor 32
or measurement as a result
An electrical substation is a subsidiary station of an electricity
Substation 22 generation, transmission and distribution system where voltage is

transformed from high to low or the reverse using transformers.
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EndDeviceType Enumeration

mnemonic Value Description
A device that converts a generator's voltage (which is at the
Transformer 8 thousands of volts level) up to extremely high voltages for long-
distance transmission on the transmission grid.
WasteWaterMeter 25 A device that measures waste water usage.
WaterMeter 24 A device that measures water usage.
E.6 —EndDeviceDomain

After|the type of device is known, the event should be classified by an EndDeviceDomain gode.
This ¢ode provides an indication as to the high-level nature of the event. Careful-consideration
shall|given to the EndDeviceDomain in which an event is classified By properly classjfying
evenis by a small set of EndDeviceDomain codes, a system can more easily\run reports hased
on the types of events that have occurred or been received. EndDeviceDomain codep are
enumerated and described in Table E.3.

Table E.3 — EndDeviceDomain Codes

Reprinted with the permission of UCAIlug.

EndDeviceDomain Enumeration

7

mnemonic Value - Description

n/a 0 Not applicable."Use'when a domain is not needed. This should
rarely be usedh

AssokiatedDevice 39 A dg-wce (far example, a relay) that can be associated with an ¢nd
device.

Battdry 2 Any-events or controls related to a device battery.

Billin 20 Events or controls related to cost of energy (Including Pricing,

) Tariff, TOU, etc.).

Brighten 75 Events or controls related to a dim / brighten function

Cartrjdge 3 Event§ or controls related to type solid-state pulse recorders fof
metering

Charnel 1 50 Events or controls related to channel one

Charjnel 2 51 Events or controls related to channel two

Channel 3 52 Events or controls related to channel three

Channel 4 53 Events or controls related to channel four

Channel 5 54 Events or controls related to channel five

Channel‘6 55 Events or controls related to channel six

Channel 7 56 Events or controls related to channel seven

Channel 8 57 Events or controls related to channel eight

Clock 36 Events or controls related to a device internal clock.

L Events or controls related to purely communication isssues.

Communication 1 . . h .
Consider other domains before using this one.

Conductor 74 Events related to a conductor

Configuration 7 Events or controls related to device configuration.
Events or controls related to demand (ie. kW) and demand settings

Demand 8 ; ;
(as opposed to consumption (ie. kWh).

Dim 71 Control command to dim a luminaire and ignore any motion sense

capabil

ity
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EndDeviceDomain Enumeration

mnemonic Value Description
DimWithMotionSense 72 Con‘trol command to dim a luminaire and respond to any nearby
motion
Dimmer 70 Events related to a dimming function
Firmware 11 Events or controls related to device firmware.
GasSupply 4 Events or controls related to the supply of natural gas or propane.
Humidity 42 Events or controls related to humidity
Installation 6 Events or controls related to device installation.
KYZRulseCounter 38 Pulse counting function inside a meter or other end device.
Events or controls related to the automatic restriction or contro| of a
Load[Control 15 , .
customer’s energy consumption.
LoadProfile 16 Event§ or controls .related to the energy consumption=(ie. "load')
over time on a device.
Logs 17 Events or controls related to device internal,logs.
Mempry 18 Events or controls related to device memory.
Metrlogy 21 Event_s or controls related to any type,of measurement captured by
a device.
. . Events or controls related to-d€vice security when the device is
MobileSecurity 14 2 ; -
accessed via a mobile tool ‘or device.
Modgm 19 Events or controls related to a device’s modem.
Events or controls/generally related to a device’s status on the
Netwjork 23 network. Also used\for general network events, such as
commissioning‘of'a PAN Area network.
Pairi 10 Events or controls related to linking devices together (e.g.
9 PANDevice to Meter, ComDevice to Meter, etc.).
Pole 73 Eventsirelated to a distribution power pole
Powgr 26 Events or controls related to device energization status.
Presgure 29 Events or controls related to device pressure thresholds.
RCDEwitch 31 Evgn_tg or controls related to device remote connect/disconnect
activities.
Recoder 41 A device for encoding
Secukit 12 Events or controls related to device security (including Security|Key,
y HMAC, Parity, Rotation, other TamperDetection, etc.).
Events or controls related to firmware on a module contained by a
Subcomponent 9 devi
evice.
Temperature 35 Events or controls related to device
Vide¢Display 13 Events or controls related to device CRT/display.
Voltajge\Fuse 60 Events or controls related to voltage fuse
Volume 40 A quantity of_3-d|mene_‘.|or_1a| space enclosed by a boundary; the
space occupied by a liquid or gas.
Watchdog 37 A hardware or software function triggered by a timer expiring.
WaterSupply 5 Events or controls related to the supply of water.
E.7 EndDeviceSubDomain

EndDeviceDomain
EndDeviceSubdomain codes are enumerated and described in Table E.4.

can

be

subcategorized by EndDeviceSubdomain codes.
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Table E.4 — EndDeviceSubdomain codes

Reprinted with the permission of UCAlug.

EndDeviceSubdomain enumeration

mnemonic Value Description

n/a 0 Not applicable. Use when a subdomain is not needed. This
should rarely be used

Access 1 Relat_ed_to physical sgcurit_y_(ie. Acc_essability) or electronic
permission to read/write digital media

Activation 283 Initiation of a function

AlarmTable 285 A table in a device for the tracking of alarms

ADConverter 142 Related to analog-to-digital conversion

AllEvlents 148 ER::LaCt:;jptﬁ Evsee:tgfsi\éir:rsio()typiCa”y used in a Load/Control

AppdrentPower 290 The magnitude of the complex power measured in volt-amps

Allochtion 2 F;Aa'\;?g(t)oMc;esignation or allotment; Typically related to memory

Assokiation 74 (Ij?:\l/?ctz;joéc}etgte linking/pairing of one device/object to another

AUTDProcess 3 Egz;zi;g Always Up To, Date’processes; watchdog or keep-alive

AutoRegistration 5 Related to automatit{egistration process

AutoTime 7 Related to automatic setting of time

BTU 13 Related to, British Thermal Units

Buffgr 14 Related to,temporary data storage

Cablg 15 Related to a physical cable

Calcylation 16 Related to mathematical computation

Calibration 18 Related to a set of gradations that show positions or values

R |[Raaied o 2 document festiing to th trth o someting

Channel 350 Related to a meter channel

Charge 22 Related to electrical charge; Related to billing charge

Congentration 39 Related to the density or composition of something

Consftants 23 Related to statically defined values

ContfolPoint 26 Related to load control settings

Covefr 29 Related to something that provides shelter; a covering

CRC 30 Related to cyclical redundancy check

Credit 8 Related to the right-hand side of an account; billing

Current 6 Related to electrical power measured in amperes

Data 31 Related to factual information

DatalLog 33 Related to a record (ie. Log) of factual information

Date 34 Related to calendar time

Day 35 Related to the day portion of calendar time

DaylightSavingTime 56 Ezlit;?ntg- the practice of setting the clock forward one hour in

DayLimit 299 A limit established for a daily period

Decryption 36 Related to making encrypted data readable
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EndDeviceSubdomain enumeration

mnemonic Value Description

Display 143 Related to a CRT, LED, or other form of video device

DLMS/COSEM Key 405 Related to a DLMS/COSEM key.

Door 128 Related to a moveable barrier used to cover an opening; as in a
door to a meter or collector

Emergency Codes 361 Relating to global emergency codes in prepayment metering.

Emergency Override 362 Relating to emergency override in prepayment metering.

EmergencySupplyCapacityLimit 138 Related to emergency supply capacity limits

Encolder 40 Related to the thing that converts information from one formagt to
another

EncoderRegister 41 Related to the encoder register (ie. On a meter)

EPROM 42 Related to erasable programmable read-only memoty

Event 43 Related t_o something that has happengd; ot_her, more specifig
subdomains should be used before using,this one

EvenflLog 44 Related to a record (ie. Log) of event-dafa

EWM 45 Related to an external wireless module

Featyre 46 Related to a non-specific characteristic

FirmyvareReset 47 Related to reverting of firmware to original state

Flow 48 eRtiI_a;ted to the movement’of a substance (electricity, gas, water,

FPV 49 Related to a formi of super-compressibility

Framles 50 Related tocfixed-sized blocks; as in memory

Freqpency 4 Related t0’the number of cycles per unit of time

GCApalyzer 51| {ne sompanont mixture of the natural ges delivers 1o a site |

Groups 390 Relating to groups or teams.

HeadEndSystem 52 Related to the metering/AMI system

Hardware 401 Related to metering hardware

HistoryLog 53 Related to a record (ie. Log) of historical data

HMAE 54 Related to hash-based message authentication code; a specffic
method for calculated a MAC

Holiday 97 Related to days set aside having special significance

Identjty 10 Related to a unique identifier

Imax 400 Related to Imax or maximum current

Initialisation 298 Start-up function

Input b5 Related to data entered into the system

InstallDate 57 Related to the prepared for use date

IntelligentRegister 58 Related to a specific register on a device

Interval 59 Related to interval energy data; the time between to events

10 60 Related to general input/output

IPAddress 127 Related to an IP Address (Internet Protocol Address)

LANAddress 61 (Ij?ee\ll?égg to a unique identification of a device on a network of

LastRead 62 Related to the final reading from a meter

List 63 Related to an internal list [contained in memory or on firmware]

ListPointers 64 Related to a specific set of values kept by a meter
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EndDeviceSubdomain enumeration

mnemonic Value Description
Login 65 Related to the process by which access is gained to a device,
computer, or system
LowSpeedBus 145 SR;I;tde(tjr;%:mciisrgiL:)i;that connects CPU with other devices; low-
MagneticSwitch 66 Related to any type of magnetic switch
MaintMode 11 tI)?eelsl(taizd to a specific mode of operation into which a device can
Measurement 67 Relating to the magnitude of a quantity
MeadurementType 286 A code defining the kind of data under measurement
MesHh 68 Typically related to the type of meter network
MetefBus 147 Related to a circuit that connects a devices or module to a mleter
MetefingMode 12 tl?:l:;?d to a specific mode of operation into which a device dan
Mobile 69 Related to devices that are not confined.to’one place
MOLVo 70 Related to percentage of moles
Networkld 71 (Ij?ee\ll?égg to a unique identification of a device on a network of
NeutfalCurrent 137 Related to the essential part of electroweak unification
NVRAM 72 Related to non-volatile random access memory
OptignBoard 146 Related to a type)of/module in a meter
Parameter 75 Related to a variable passed to a function
PareptDevice 76 Related to a device’s owner
Parit 77 Typically related to an odd/even or on/off state; a symmetry
property
Passjword 24 Related to a secret word used for authentication
Typically related to a means of distributing alternating current;
Phase 25 When the specific phase is irrelevant, this should be used as| the
EndDeviceSubdomain
PhaseAngle 130 Related to the angular component of the polar coordinates
PhaseAngleA 306 Related to the angular A component of coordinates
PhaseAngleB 308 Related to the angular B component of coordinates
PhaseAngleC 310 Related to the angular C component of coordinates
PhaseAngleAB 312 Related to the angular AB component of coordinates
PhasleAngleBC 314 Related to the angular BC component of coordinates
PhasleAngleCA 316 Related to the angular CA component of coordinates
PhaaleA 426 Retatedto-the-A-phaseeofa-mutt-phase-eiretit
PhaseAApparentPower 291 The apparent power on phase A of a multi-phase circuit
PhaseAActivePower 324 The active power on phaseA of a multi-phase circuit
PhaseABvoltage 301 Related to the voltage of phase AB
PhaseACurrent 287 Related to the current of the first phase of 3-phase power
PhaseAReactivePower 295 The reactive power on phase A of a multi-phase circuit
PhaseAVoltage 131 Related to the voltage of the first phase of 3-phase power
PhaseAVoltagePotential 126 :?c?vlvaetfd to the voltage potential of the first phase of 3-phase
PhaseB 134 Related to the B phase of a multi-phase circuit
PhaseBApparentPower 292 The apparent power on phase B of a multi-phase circuit
PhaseBActivePower 326 The active power on phase B of a multi-phase circuit.
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EndDeviceSubdomain enumeration

mnemonic Value Description
PhaseBCurrent 288 Related to the current of the second phase of 3-phase power
PhaseBCVoltage 302 Related to the voltage of phase BC.
PhaseBReactivePower 296 The reactive power on phase B of a multi-phase circuit
PhaseBVoltage 132 Related to the voltage of the second phase of 3-phase power
PhaseBVoltagePotential 134 Related to the voltage potential of the second phase of 3-phase
power
PhaseC 135 Related to the C phase of a multi-phase circuit
PhaseCApparentPower 293 The apparent power on phase C of a multi-phase circuit
PhaseCActivePower 328 The active power on phase C of a multi-phase circuit.
PhaseCAVoltage 304 Related to the voltage of phase CA.
PhaS|eCCurrent 289 Related to the current of the third phase of 3-pHase power
PhasleCReactivePower 297 The reactive power on phase C of a multi-phase circuit
PhaseCVoltage 133 Related to the voltage of the third phase of 3-phase power
PhasFCVoItagePotential 135 Related to the voltage potential of the third phase of 3-phassg
power
PhasIeSequence 78 Related to the order of the phases in multi-phase power
PhaskVoltage 79 _In smgle-pha_se_ or in situations where the specific phase is
irrelevant, this is related-to voltage across the phase
PLC 402 Related to powerbine carrier
Positjon 365 Related to a relative position or geographic position
Related to the ratio of the real power flowing to the load to tHe
PowgrFactor 27 . S
apparent{power in the circuit
PowdrFactorPhaseA 318 Related to the rqtio of the rgal power flowing to the load to tHe
apparent power in the circuit related to phase A.
PowdrFactorPhaseB 320 Related to the rgt|o of the rgal power flowing to the load to tHe
apparent power in the circuit related to phase B.
PowdrFactorPhaseC 2692 Related to the ra_t|o of the rgal power flowing to the load to tHe
apparent power in the circuit related to phase C.
Related to the set of limits of electrical properties that allows|
PowgrQuality 28 electrical systems to function in their intended manner witho{t
significant loss of performance
PowgrQualityRecording 80 Related to the capture and storage of power quality data
PrepayData 360 Related to data involving prepayment metering.
PrephymentCrédit 81 Related to the right-hand side of an account; billing for
prepayment accounts
Pricing 9 Related to billing
Processor 87 Related 1o a CPU, typically
Program 83 Related to a pre-defined set of instructions
Pulse 84 Related to a means by which energy is measured
Related to a relatively temporary storage area used to hold
Queue 197 g
requests or tasks until they can be processed
Radio 136 Related to a physical device that processes radio signals
RAM 85 Related to random access memory
Rate 86 Related to the speed or velocity
ReadAccess 202 Related to the permission level one has; as in read, write, update
Readings 87 Related to the collection of consumption, diagnostic, and status
data from a meter
ReactivePower 294 Power that does not perform work measured in VA reactive (VAr)
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EndDeviceSubdomain enumeration

mnemonic Value Description

Recoder 300 A device for encoding

Recovery 88 Related to a process of restoring from a broken state

Register 89 Related to a placeholder for information

Registration 90 Related to a process by which a device is recognized or added

Relay 91 Related to an electrically operated switch
Related to physical security (ie. accessability) or electronic

RemoteAccess 211 permission to read/write digital media from a mobile device or
from a location other than where the object being accessed 1

ROM 92 Related to read-only memory

Rotation 93 Related to the movement of an object in a circular motion

RTP 94 Related to real-time pricing

Schedule 95 Related to a timetable or plan of future events

Seasbn 228 Rel.ated to‘the division of a year marked*by changes in weather;
typically winter, spring, summer, and-fall

SecopdaryCredit 96 Related to a non-primary amount{pf credit

SecuredRegister 98 Related to a specific register anJa device

SecubedTable 99 Related a table that requires ‘authorization prior to access befing
granted

. Related to a piece~ofiinformation that determines the functional

SecufityKey 32 g
output of a cryptographic cipher

SecufityKeyLength 119 Related to thelength of a security key

SecufityKeyVersion 120 Related to the version of a security key

Selfdetermination 366 Operation bqsed upon parameters that were self determined
e.gw.automatic.

SelfRead 231 Related to a process where a device will read itself

SelfTlest 100 Related to a process where a device will run an internal test pn
itself
Related to a mechanical device that transmits a signal to a

Senspr 144 ) )
measuring device

Sessjon 129 Related to a communication session, typically

SetPbint 101 Related to the threshold at which a feature is engaged; typically
related to load control

SigmpticMessage 102 Related to sigmatic messages

Signature 103 Related to electronic security and signing of messages

SignatureLength 104 Related to the length of a security signature

SignatureTimestamp 105 Related to the timeframe within which a security signature is|valid

SignatureUsage 106 Related to how a signature is being used

SpecificGravity 240 Related to the ratio of the density of a substance to the density of
water

StandardTime 107 Related to the opposite of daylight savings time

StandbyMode 108 Related to a specific mode of operation into which a device can
be set

Status 17 Related to the current state of something
Related to the medium on which information is kept; also related

Storage 109 A )
to the act of storing information

SupplyCapacityLimit 139 Related to supply capacity limits

Table 110 Relating to a structure containing rows and columns

Tariff 140 Billing term relating to cost or amount chaged
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EndDeviceSubdomain enumeration

mnemonic Value Description
Test 111 Related to a classification that specifies non-production
TestMode 19 Related to a specific mode of operation into which a device can
be set
TextMessage 112 (Ij?elgted to a message or set of characters that are sent to a
evice
Threshold 261 Related to a level or point at which something will happen
Tier 113 Related to a level
Time| (MES Refated 1o time of day, as In hours.minutes.seconds.miliseconds
Timebut 125 Related to a sp_ecmc thr_eshold specifying when to automatically
return after having received no response
TimeReset 115 Related to the resetting of the time of day
Timebvne 116 Related to the process of adjusting the time ofi\day value on &
y device to match that of a trusted source for.time of day
. . Related to the acceptable difference of;a'device time of day @s
Timepariance 117 :
compared to a trusted source for timejof'day
TimekZone 118 Relateq to the time regions aroundithe Earth defined by the ljnes
of longitude
TOU 121 Related to time of use
Trangeiver 122 Related to a device that.has both a transmitter and a receiver
Usage 123 Related to how samething is used
Version 124 Related to a spetific iteration or translation
Related to‘the electrical force that would drive an electric cufrent
Voltage 38 b h
etween¢two points
Watchdog 370 Related to a watchdog procedure or process.
. Related to a period of time during which a device can be
Window & linked/paired with a meter or other device
WritdAccess 282 Related to the permission level one has; as in read, write, update
E.8 | EndDeviceEventOrAction
The most specific part of the EndDeviceEventType is its EndDeviceEventOrAction value| This
part 9f the EndDeviceEventType enumeration is generally in the form of a verb that gives action
to thg event thatjust occurred.
EndDOeviceEventOrAction codes are enumerated and described in Table E.5.
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Table E.5 — EndDeviceEventOrAction codes

Reprinted with the permission of UCAlug.

EndDeviceEventOrAction enumeration

mnemonic Value Description
n/a 0 Not applicable. Use when a EndDeviceEventOrAction is not
needed. This should rarely be used.
An event that occurs when some intervention causes the item
Aborted 1 (identified by the EndDeviceDomain/EndDeviceSubdomain) to
stop.
Acceksed 2 Typically a security event that occurs when physical access ¢r
i access to data has been obtained (whether permitted ornot)
Acknbwledaed 3 An event that indicates the receipt of the item (identified by the
9 EndDeviceDomain/EndDeviceSubdomain).
An event that indicates that the item (identified by the
Activpted 4 EndDeviceDomain/EndDeviceSubdomain) that was inactive ip
now active.
Added 370 An event indicating that a device or service was added
AlmopstFull 283 An event to indicate that a resource is near capacity
ArmddForClosure 11 An event that indicates that an ArmForClosure command has
been completed successfully!
ArmddForOpen 12 An event that indicates that an ArmForOpen command has bgen
completed successfdlly.
ArmHorClosure 5 A command to indicate a request to arm a switch for closure.
ArmHorClosureFailed 226 An event that\indicates that an ArmForClosure has failed.
ArmHorOpen 6 A command“to indicate a request to arm a switch for open.
ArmHorOpenFailed 222 An event that indicates that an ArmFor Open has failed.
An-event that indicates that the item (identified by the
Atterhoted 7 EndDeviceDomain/EndDeviceSubdomain), based on the
P EndDeviceDomain and EndDeviceSubdomain combination, hfas
been tried.
An event that indicates that the item (identified by the
Calcliated 5 EndDeviceDomain/EndDeviceSubdomain), based on the
EndDeviceDomain and EndDeviceSubdomain combination, hjas
been computed.
A command to indicate a request to terminate a prior issued
Cangel 8
command.
CangelFailed 86 An event that indicates that a Cancel has failed.
An event that indicates that a prior issued command or set o
Candelled 10 )
commands was terminated successfully.
Change 13 A command to indicate a request to make modifications.
An event that indicates that a related Change request has
Changed pL > '
completed successfully.
ChangedOut 284 An event to indicate that an asset has been replaced
ChangeOutRequired 27 A command tc_) request that a device is replaced by a new device
of the same kind.
ChangePending 14 An event that indicates that an update has not yet been
performed.
An event that can indicate a billing-related state or in the form of
Charged 15 . .
being electrically charged.
An event that indicates that the item (identified by the
Cleared 28 EndDeviceDomain/EndDeviceSubdomain) on the device has been
either resolved or emptied.
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EndDeviceEventOrAction enumeration

mnemonic Value Description
A control command for the item described by
EndDeviceDomain/EndDeviceSubdomain.

Close 299 NOTE This command might be used to close a pairing window.
It should not be used to close a switch. The "Connect" command
should be used instead.

An event that indicates the item (identified by the

Closed 16 EndDeviceDomain/EndDeviceSubdomain) on the device that had
been open is not open anymore.

An event that indicates the item (identified by the

Cold$tarted 31 EndDeviceDomain/EndDeviceSubdomain) has been started ffom
a stopped state (as opposed to a WarmStart which implies‘tHat it
was started from an already started state).

Conflrmed 17 An event that indicates the receipt and agreement_of the iten
(identified by the EndDeviceDomain/EndDeviceSubdomain).

A command to request that a device be put into service.

Connect 18 NOTE This would effectively "close" an-€lectrical switch or
"open" a water valve.

Connected 42 An event to indicate that a devic€/has been put into service.

ConnlectFailed 67 An event that indicates a Connhect request has failed.

An event to indicate thatdhe.item (identified by the

Corrypted 43 EndDeviceDomain/EndDeviceSubdomain) has been altered from
a correct state to an{incorrect state.

CorryptionCleared 281 An event to indicate’that a corruption condition has been cleared

Creafe 82 A command torequest that something be created.

Creajed 83 An eventthat indicates that a Create request succeeded.

CreajeFailed 297 An event that indicates that a Create request failed.

CrossPhaseCleared 70 An even_t that indicates that instability due to cross-phase
mrodulation has been corrected.

CrosgPhaseDetected 45 An event that indicates instability due to cross-phase modulgtion.
An event that indicates that the item (identified by the

Deagtivated 19 EndDeviceDomain/EndDeviceSubdomain) on the device that|had
previously been in an active state is no longer active.

An event that indicates that the item (identified by the

Decreased 57 EndDeviceDomain/EndDeviceSubdomain) has a lower value for
magnitude.

An event that indicates the item (identified by the

Delayed 20 EndDeviceDomain/EndDeviceSubdomain) is slower than
expected or will complete later than expected.

Disable 29 A command to request that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) be rendered incappble.
Ar-event-to-rdicate-that-the-item-{identified-by-the

Disabled 66 EndDeviceDomain/EndDeviceSubdomain) was successfully
rendered incapable.

DisableFailed 220 An event that indicates that a Disable request has failed.

Disallowed 161 An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) was not allowed.

A command to request that a device be pulled from service; can
also mean a request to sever connection to the item (identified by

Disconnect 23 the EndDeviceDomain/EndDeviceSubdomain).

NOTE This would effectively "open" an electrical switch or
"close" a water valve.
An event to indicate that a device was successfully pulled from
. service; can also mean that connection to the item (identified by
Disconnected 68

the EndDeviceDomain/EndDeviceSubdomain) has been severed
or terminated.
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EndDeviceEventOrAction enumeration

mnemonic Value Description

DisconnectFailed 84 An event that indicates that a Disconnect request has failed.

Display 77 A command to request the display of something (as in a
TextMessage).

Displayed 78 An event that indicates that a Display request completed
successfully.

DisplayFailed 87 An event that indicates that a Display request failed.
An event to indicate that the item (identified by the

Distorted 91 EndDeviceDomain/EndDeviceSubdomain) has been altered from
its expected state.
An event to indicate that the item (identified by the

Downloaded 25 EndDeviceDomain/EndDeviceSubdomain) transmitted, from the
network to the device.

Enable 26 A command to request that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) be.xendered capalle.
An event to indicate that the item (identified by the

Enabjled 76 EndDeviceDomain/EndDeviceSubdomain) was successfully
rendered capable.

EnableFailed 221 An event that indicates that an-Enable request failed.
An event to indicate that thedtem (identified by the

Errorn 79 EndDeviceDomain/EndDeviceSubdomain) did not complete
successfully.

ErrorCleared 279 An event to indicaté\that an error condition has been cleared

Established 29 An event to indicate that the item (identified by the
EndDeviceDemain/EndDeviceSubdomain) has been recognized.

EventStarted 287 An event+o indicate that an event (for example, demand
responSeevent) has begun

EventStopped 288 An‘event to indicate that an event (for example, demand
response event) has halted
An event to indicate that the item (identified by the

Excepded 139 EndDeviceDomain/EndDeviceSubdomain) has gone higher than
its expected value.

Execlite 30 A command to request that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) be performed.
An event to indicate that the item (identified by the

Expired 64 EndDeviceDomain/EndDeviceSubdomain) has come to an erd,
typically by date or time.

Failel 85 An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has not succeeded.

Fault 375 An event to indicate a fault

FaultCleared 366 An event to indicate the the previously declared fault has clepred

Flre :dllll 370 AII UVUIIt tU ;Ild;bdtc thU dUtUbt;Ull Uf DIIIUII\C UT f:dIIIUD

FireAlarmCleared 371 An event to indicate that the previously reported FireAlarm has
cleared.

Frozen 88 An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) is in a static state.

Full 392 An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) is at capacity.

Galloping 367 An event to indicate a resonant vibration has been detected

GallopingCeased 368 An event to indicate that the previously reported vibration has
ceased.
An event to indicate that the item (identified by the

HighDistortion 69 EndDeviceDomain/EndDeviceSubdomain) has had an undesired

change in the waveform of a signal.
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EndDeviceEventOrAction enumeration

mnemonic

Value

Description

HighDistortionCleared

71

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) is back to normal after
having been in a HighDistortion state.

ImbalanceCleared

75

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) is back in balance after
having been in an imbalanced state.

Imbalanced

98

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) is not balanced.

An event to indicate that the item (ir{nnfifinr{ h\// the

Impaft

372

EndDeviceDomain/EndDeviceSubdomain) has been struck

ImpartCleared

377

An event to indicate that the previously reported Impactis’ng
longer being reported or has cleared.

Inactjve

100

An event to indicate that the item (identified by.the
EndDeviceDomain/EndDeviceSubdomain) is at @'dormant stgte.

InactjveCleared

72

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomaini. is now in an activq
state after having been in a dormant(State.

Increpsed

102

An event to indicate that the item|(identified by the
EndDeviceDomain/EndDeviceSubdomain) has gotten larger.

Initialized

33

An event to indicate that thetitém (identified by the
EndDeviceDomain/EndDéviceSubdomain) has been set to
starting values.

InPrggress

34

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) is currently advan
toward a goaler an end.

Ling

Installed

105

An event tovindicate that the item (identified by the
EndDeyiceDomain/EndDeviceSubdomain) has been prepared for
use.

Interyuption (temporary)

350

An“event to indicate a temporary interruption of service or
communication.

Interyuption (long)

351

An event to indicate a long interruption of service or
communication.

Inval(d

35

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) is in a faulty state

LimitChanged

296

An event to indicate that the set point for a limit has been
changed

LimitReached

286

An event to indicate that an upper or lower limit has been
breached

Loaded

36

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) is now engaged.

Losspetected

47

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has experienced a

danrivad-condition—Thic ic tunically vcad in ralatinn to novaor
SORE e R—HEHS+ y —H-eratHoh—+

SepHvea YPteaty—+S O—POWeH

voltage, or current.

MaxLimitChanged

295

An event to indicate that the set point for a maximum limit has
been changed

MaxLimitCleared

293

An event to indicate that a previous MaxLimitReached event has
been cleared

MaxLimitReached

93

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has reached a
maximum acceptable value.

MaxLimitReachedCleared

73

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has returned to an
acceptable state after having been as a MaxLimitReached state.

MinLimitChanged

294

An event to indicate that the set point for a minimum limit has
been changed
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EndDeviceEventOrAction enumeration

mnemonic Value Description

An event to indicate that a previous MinLimitReached event has

MinLimitCleared 292
been cleared

An event to indicate that the item (identified by the
MinLimitReached 150 EndDeviceDomain/EndDeviceSubdomain) has reached a
minimum acceptable value.

An event to indicate that the item (identified by the
Mismatched 159 EndDeviceDomain/EndDeviceSubdomain) is not compatible with
itself or something within its environment.

An event to indicate that an nnfify (fnr nvampln’ asset,

Missing 285 - .
measurement, etc.) is missing
An event to indicate that the item (identified by the

Nornal 37 EndDeviceDomain/EndDeviceSubdomain) is in its typical staje
(or norm).

NotArmed 290 An event to indicate that a device is longer in,an/armed statg

An event to indicate that the item (identified by the
NotApthorized 38 EndDeviceDomain/EndDeviceSubdomaini has been accessefl
without permission.

An event to indicate that the item|(identified by the

NotFpund 160 EndDeviceDomain/EndDeviceSubdomain) is lost or missing.

A control command for thenitem described by
EndDeviceDomain/EndDé&viceSubdomain.

Oper 298 NOTE This command might be used to open a pairing windpw. It
should not be used to'open a switch. The "Disconnect" comnand
should be used€instead.

overled 39 An event tp.indicate that the item (identified by the

P EndDeviceDomain/EndDeviceSubdomain) is accessible.

Optef-In 80 An event that indicates that a consumer has agreed to join a
program.

Optefi-Out 81 A’ event that indicates that a consumer does not want to join) a

program.

An event to indicate that the item (identified by the
OutofRange 40 EndDeviceDomain/EndDeviceSubdomain) has gone outside ¢f
acceptable values.

An event to indicate that the item (identified by the
OutofRangeCleared 74 EndDeviceDomain/EndDeviceSubdomain) has gone back to
acceptable values.

An event to indicate that the item (identified by the

Overflow 177 EndDeviceDomain/EndDeviceSubdomain) has exceeded its gize
or volume.

PositionDropped 373 An event to indicate a decrease in elevation

PositfonDrogCleared 374 An event to indicate that the previously reported PositionDropped

has cleared.

An event to indicate that the item (identified by the
Preempted 41 EndDeviceDomain/EndDeviceSubdomain) been replaced by
another that has precedence over it.

An event to indicate that the item (identified by the
Processed 44 EndDeviceDomain/EndDeviceSubdomain) has been successfully
been put through the steps of a prescribed procedure.

This can be an event (if treated as the past-tense of the verb,

Read 46 read) or a command (if treated as the verb, read).

An event that indicates that a ready condition has been reached
Ready 48 .

on a device.
ReadyForActivation 280 An event to indicate that a device has been made ready
Re-established 49 An event that indicates that a condition, typically a connection,

has achieved after having been lost.
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EndDeviceEventOrAction enumeration

mnemonic

Value

Description

Registered

50

An event that indicates that a device or condition of a device has
been recorded.

Released

51

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has been freed.

Removed

212

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has been pulled out of
service.

Rephnnr{

52

An event to indicate that the item (identified by the

|:nrlnn\lim:-nnmnin/Fnr{nn\lianl|hr{r\mnin) rn'r_\lnm:-r{ hy anne

item, usually as a consequence of being old or worn out.

Reprpgrammed

213

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has had a ¢hange|to
its directions or program.

Reseit

214

A command to request that the item (identified\by the
EndDeviceDomain.EndDeviceSubdomain)-should be set back to a
zero-state or original-state.

ReseftFailed

65

An event that indicates that a Reset fequest has failed.

ResetOccurred

215

An event that indicates that a Reset request has completed
successfully.

Restarted

53

An event to indicate that thetitém (identified by the
EndDeviceDomain/EndDéviceSubdomain) has started again
typically from an already.started state.

Restpred

216

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has been put back to
its prior state

Reversed

219

An event tovindicate that the item (identified by the
EndDeyiceDomain/EndDeviceSubdomain) has changed to bq the
opposite of its normal state. This is typically used for rotatior].

Sagtarted

223

An“event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has dipped or shrynk
from its expected state.

SagStopped

224

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has stopped sagging.
Typically used in conjunction with the SagStarted event.

Samg¢ Phase Detected

365

An event to indicate that a similar phase was detected in relgtion
to a request.

Schedule

300

A control command to ask that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) will be set to execlite
at a future date.

Scheduled

225

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has been set to
execute at a future date.

An event to indicate that the command to ask that the item

SchedureFaited

SUT

(fdentifled by the EndDeviceDomam/EndDeviceSubdomain) t
execute at a future date failed to schedule.

Sealed

227

An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) is in an airtight
enclosure or cannot be accessed directly.

Set to Credit

355

A command to request that a meter be set for credit mode.

Set to Credit Failed

357

An event indicating that the request to change to credit mode
failed.

Set to Credit Successful

359

An event indicating that the request to change to credit mode was
successful.

Set to Prepay

354

A command to request that a meter be set for prepayment mode.

Set to Prepay Failed

356

An event indicating that the request to change to prepay mode
failed.
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EndDeviceEventOrAction enumeration

mnemonic Value Description
Set to Prepay for Provisioning 361 A command to reqyest that a meter be provisioned for
prepayment metering.
Set to Prepay Successful (Block) | 360 An event indicating that the request to set a meter to prepayment
(block) was successful.
Set to Prepay Successful (TOU) 358 An event indicating that the request to set a meter to prepayment
(TOU) was successful.
Start 54 A command to request that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) be triggered or begun.
Startkd 242 An event to indicate that the item (identified by the
i EndDeviceDomain/EndDeviceSubdomain) has started.
Startfailed 217 An event that indicates that a Start request has failed)
Sto 55 A command to request that the item (identified by the
P EndDeviceDomain/EndDeviceSubdomain) be _shat down normally.
StopFailed 218 An event that indicates that a Stop requestthas failed.
An event to indicate that the item (identified by the
Stopbed 243 EndDeviceDomain/EndDeviceSubdomain) has ceased. Wher this
P has resulted from a Stop commangd, it is assumed that things
have stopped normally (ie. With no“errors).
An event to indicate that thedtem (identified by the
Substituted 56 EndDeviceDomain/EndDeviceSubdomain) replaced by an
alternate item.
Succkeded 58 An event to indicaté\that the item (identified by the
i EndDeviceDomain/EndDeviceSubdomain) was accomplished|
An event to indicate that the item (identified by the
Swel(Started 248 EndDeviceRomain/EndDeviceSubdomain) has grown from itg
expected/state.
An event to indicate that the item (identified by the
Swel|Stopped 249 EndDeviceDomain/EndDeviceSubdomain) has stopped swell{ng.
Typically used in conjunction with the SwellStarted event.
SwitghPositionChanged 289 An event to indicate that a switch position has changed
TamperCleared 291 An event to indicate that a tamper alarm has been cleared
An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has been secretly
TamperDetected 257 e ! . .
modified or altered. These events are typically associated with
security or billing.
A control command to request that the item (identified by the
Termiinate 302 EndDeviceDomain/EndDeviceSubdomain) end immediately ajnd
abruptly.
Terminated 59 An event to indicate that the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has ended abruptly.
An event to indicate that the attempt to terminate the item
TermlnateFailed 303 (identified by the EndDeviceDomain/EndDeviceSubdomain) has
failed.
An event to indicate that the item (identified by the
Tilted 263 EndDeviceDomain/EndDeviceSubdomain) has been caused to
lean, incline, slope, or slant.
TiltCleared 369 The previously identified tilt has ceased
Under Voltage Cleared 353 An event to indicate that an under voltage condition was cleared.
Under Voltage Detected 352 An even tto indicate that an under voltage condition was
detected.
An event to indicate that the item (identified by the
Uninitialized 61 EndDeviceDomain/EndDeviceSubdomain) has all its values in
their starting state.
An event to indicate that the item’s (identified by the
Unlocked 62 EndDeviceDomain/EndDeviceSubdomain) lock, physical or

software, is undone.
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EndDeviceEventOrAction enumeration

mnemonic Value Description

An event to indicate that the item (identified by the

Unsealed 269 EndDeviceDomain/EndDeviceSubdomain) is not sealed.

An event to indicate that the item (identified by the

Unsecure 63 EndDeviceDomain/EndDeviceSubdomain) is in an unprotected
state.
Unstable 270 An event to indicate that the item (identified by the

EndDeviceDomain/EndDeviceSubdomain) is in an irregular state.

An event to indicate that the item (identified by the
Up|0f:r|nr1 80 |:nrlnn\limannmnin/Fnr{nn\lianl|hr{r\mnin) has been transmitted

from the device to the network.

An event that indicates the item (identified by the
EndDeviceDomain/EndDeviceSubdomain) has been 'started fom

WarmStarted 278 an already started state (as opposed to a ColdStdri\which implies
that it was started from a stopped state).
WritgdFailed 282 An event to indicate that a write operation-has:\failed

E.9 | Normative EndDeviceEventTypes

EndDeviceType, EndDeviceDomain, EndDeviceSubdomain,~"and EndDeviceEventOrAction
fieldsl are combined and presented as a single string. Thé_normative events are listed in the
following Table E.6, Table E.7, Table E.8, Table E.9;<Table E.10, Table E.11, Table [E.12,
Tablg E.13, Table E.14, Table E.15, Table E.16{)“Table E.17, Table E.18, Table[E.19,
Tablg E.20, Table E.21, Table E.22, Table E.23," Table E.24, Table E.25, Table E.26,
Tablg E.27, Table E.28, Table E.29, Table E.30,> Table E.31 and Table E.32, groupgd by
EndDeviceDomain.

Table E.6— Battery events

Eyent or Control EndDeviceEvent) | EndDevice | EndDevice EndDevice EndDevig¢e
Description Type Type Domain SubDomain EventOrAction
Battdry low condition
detegted
Modyle Low Battery
Detegted %2\22.150 * Battery Charge MinLimitReaghed

Low Battery
Modyle Low Battery

Detegted

Battdry OK b "

R Battery OK .2.22.37 Battery Charge Normal
Battdry fajted *.2.0.85 * Battery n/a Failed
Battdry. i0stalled *.2.0.105 * Battery n/a Installed

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use
of these events will be relevant to the device that is actually sending this event.
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Table E.7 — Billing events

Event or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction

Adjusted the remaining | . 54 g 54 * Billing Credit Changed
credit
Subtracted from *20.8.57 * Billing Credit Decreased
remaining credit
Added to remaining *20.8.102 * Billing Credit Increased
credit
Pre-payment * 20-84-402 x Biing PrepaymentCredit—thereased
emergency credit ’ e
Tariff program . . .-
chanjed .20.83.24 Billing Program Changed
RTP @ctivation *.20.94.4 * Billing RTP Activated
RTP deactivation *.20.94.19 * Billing RTP Deactivated
Specjal schedule * 20.95.4 * Billing Schedule Activated
activation
freecd"i”dary emergency |« 50.96.102 * Billing SecofdaryCredit | Increased
Daily|tariff changed
Weelk tariff changed *.20.140.24 * Billing Tariff Changed
Rate[change
Unscheduled billing
resef *.20.140.214 A Bilking Tariff Reset
Billing reset
Tier ¢hanged *.20.113.24 * Billing Tier Changed
TOU |start mismatch
TOU |mismatch *.20.121.159 A Billing TOU Mismatched
TOU |years mismatch

An a

terisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any productio

of thg¢se events will be relevant to the device, that is actually sending this event.

h use

Table E.8 — Cartridge events

Eyent or Control “EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevi¢e
Description C Type Type Domain SubDomain EventOrAction

Cartrjdge error *.3.17.79 * Cartridge Status Error
Cartrjdge frozen *.3.17.88 * Cartridge Status Frozen
Cartrjdge jinstalled *.3.17.105 * Cartridge Status Installed
No cartfidge inserted *.3.17.160 * Cartridge Status NotFound
Cartridge removed *.3.17.212 * Cartridge Status Removed
Cartridge changed
Pushbutton cartridge
changed
Handheld terminal *.3.17.52 * Cartridge Status Replaced
cartridge
Cartridge change mode,
unable to read

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use
of these events will be relevant to the device that is actually sending this event.
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Event or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction

Auto time set *36.7.58 . Clock AutoTime Succeeded
performed
Date setting changed *.36.34.24 * Clock Date Changed
Invalid execution date
and time * 36.34.35 2 Clock Date Invalid
Invalid complete date
and time range
Day ghange error *.36.35.79 * Clock Day Error
Day gqf wrong length *.36.35.35 * Clock Day Invalid
pSTphange tonew |+ 36 56.24 . Clock DaylightSavingsTime |(Ghdnged
Daylight savings or
standard time variance | *.36.56.40 * Clock DaylightSavingsT®ime | OutofRande
error
DST phange to *36.56.214 * Clock DaylightSavingsTime | Reset
previpus time
Chanpge to Spring - - . B .
daylight savings time .36.56.242 Clock DaylightSavingsTime | Started
Holidpy changed ,, . .
Holidhys changed .36.97.24 Clock Holiday Changed
Invalid installation *36.57.35 . Clock InstallDate Invalid
date
Temgorary clock *36.0.79 . Clock n/a Error
problem
ClocK malfunction . . .
E-clobk failure .36.0.85 Clock n/a Failed
Seaspn changed *.36.228.24 R Clock Season Changed
Change to Fall *.36.107.242 . Clock StandardTime Started
standard time
Time|setting changed
to new time
Work|ng register time
set td new time
Time|setting changed
(old time) %1.36.114.24 * Clock Time Changed
Time|setting changed
Colleftor Radio Set
TimeKeeper
Metef Time
Adjudtment
Time|ctiange > 10 *36.114.40 . Clock Time OutofRande
secomds
Time setting reset to
previous time
Working register time *.36.114.214 * Clock Time Reset
set to previous time
Time reset
Unable to reset time *.36.115.85 * Clock TimeReset Failed
Time synchronization |, 55 146 79 . Clock TimeSync Error
error
Time sync failed:Meter | . * . .
1/0/clock failure(38) .36.116.85 Clock TimeSync Failed
Time synchronization | . 55 146 5¢ * Clock TimeSync Succeeded

of recorder
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Event or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction

Time variance
exceeded limits even
after module tries to
correct it

Ti . *.36.117.139 * Clock TimeVariance Exceeded
ime variance
exceeded limits
without attempt to
correct automatically
Invalid time zone ID *.36.118.35 * Clock TimeZone Invalid
An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use
of thgse events will be relevant to the device that is actually sending this event.
Table E.10 — Communication events
Ejvent or Control EndDeviceEvent | EndDevice EndDevice EndDevice EndDeVice

Description Type Type Domain Subpomain EventOrAction
Wgtcr dog or keep-alive *.1.3.85 * Communication | AUTDProcess Failed
failure detected
Cut cable *.1.15.85 * Communication, [Cable Failed
Encog er.regllster . *.1.41.85 * Communication | EncoderRegister |Failed
communication failure
RF HES Comm . [ . .
Established .1.562.29 Commupnication | HeadEndSystem Establishgd
Rf No|lHES Comm *.1.52.85 * Communication | HeadEndSystem Failed
Intelli 39(“ re:glster. *.1.58.85 * Communication | IntelligentRegister |Failed
communication failure
Comnpunications between
modules within a meter *.1.60.85 t Communication |10 Failed
lost
/0 baard definition *1.60.159 * Communication |10 Mismatchéd
mismatch
Rf No| Mesh Comm *.1.68.85 * Communication | Mesh Failed
Call-i fa‘ilure.z . *100.85 * Communication [n/a Failed
Comnpunications failure
Comn_unlcat|ons re- *.1.0.49 * Communication [n/a Re-established
established
Com_n unication *.1.0.59 * Communication |n/a Terminated
terminated nornrally
Queug alarm *.1.197.85 * Communication | Queue Failed
CollegtehGommunication *.1.17.20 * Communication | Status Delayed
Delay
Rf Tranceiver Reset *.1.122.214 * Communication | Tranceiver Reset

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use
of these events will be relevant to the device that is actually sending this event.
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Table E.11 - Configuration events

Event or Control EndDeviceEvent | EndDevice EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction

Constants changed
Primary constant

changed *.7.23.24 * Configuration |Constants Changed
Secondary constant

changed

Output constant changed

Meter hard ID changed *.7.10.24 * Configuration |Identity Changed
Invalid gateway ID

invalid Transformer 1D 7.10.35 configuration | ldentity Thvarid
Missing node *.7.10.160 * Configuration |Identity NotFound
collector Radio SetlP 1. 7 427,24 * Configuration |IPAddress Changed
Maintgnance mode *7.11.242 . Configuration | MaintMode Started
Meter shop mode started | ~"° " °° 9

Meter shop mode *.7.11.243 * Configuration |MaintMode Stopped

stoppgd

Begin fecording meter
readinps *.7.12.242 * Configuration jyMeteringMode Started
Begin jdle mode

Metering mode stopped |*.7.12.243 * Configuration® | MeteringMode Stopped

Requejst customer

- . *.7.0.13 z Configuration |n/a Change
configliration
Collecfor Radio Set " . : \
Netwolk Settings .7.0.24 Configuration |n/a Changed
Configluration error " . 5 .
detectbd .7.0.79 Configuration |n/a Error
Configluration Initialized |[*.7.0.33 3 Configuration |n/a Initialized
Gatewpy reprogrammed |*.7.0.213 * Configuration |n/a Reprogramnjed

Sum definition changed
Sum type changed
Meter counts synch
Sum cpunts synch *.7.75.24 * Configuration |Parameter Changed
Outpu{ link changed
Energy format changed
Power|format changed

Meter program change

*.7.83.24 * Configuration |Program Changed
complete
Rate ghanged *.7.86.24 * Configuration |Rate Changed
Setpoint excegded, *7.101.139 * Configuration | SetPoint Exceeded
channel #
Standby mode started 7.108.242 Configuration | StandbyMviode Started
Storage medium *.7.109.24 * Configuration |Storage Changed
changed
Test button pushed *.7.19.76 * Configuration |TestMode Enabled
Test mode started *.7.19.242 * Configuration |TestMode Started
Test mode ended *.7.19.243 * Configuration |TestMode Stopped
{{‘rxg"d timeoutdate and |, 7 455 35 * Configuration | Timeout Invalid

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use of
these events will be relevant to the device that is actually sending this event.
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Table E.12 — Demand events
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Event or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction
Unable to reset demand | *.8.0.65 * Demand n/a ResetFailed
Demand reset detected *.8.0.215 * Demand n/a ResetOccurred
Demand definitions * 8.0.159 . Demand n/a Mismatched
mismatch
Demand overload . "
.8.261.139 Demand Threshold Exceeded
threshold
Demagmd—threstrofd = = .
.8.261.93 Demand Threshold MaxLimitRegched

cautipn

An a

of th¢se events will be relevant to the device that is actually sending this event.

terisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any productiop use

Table E.13 — Firmware events

Ejvent or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAgtion

A/D cpnverter error *11.142.79 * Firmware ADConverter Error
Consf{ants invalid *.11.23.35 * Firmware Constants Invalid
Upkn pwn n analysis *11.31.79 4 Ficmware Data Error
Diagnostic marker
Unredognized recorder
eventcode *11.31.35 c Firmware | Data Invalid
Unintglligible message
receiyed
Frozen error display *.11.143.88 B Firmware Display Frozen
Alarm acknowledged, p ¢ .
alarml # .11.43.3 Firmware Event Acknowledged
Alarm) activated, alarm # *.11.46.4 ¥ Firmware Feature Activated
Area plarm
Alarm disabled, alarm #
Remdte setup disabled *11.46.66 * Firmware Feature Disabled
Remdte synch disabled
Alarm] enabled, alarm #
Remgte setup enabled *11.46.76 . Firmware | Feature Enabled
Remdte synch enabled
Alarm] value set, alarm #
Delayled command failure | *.11.46.85 * Firmware Feature Failed
lllegal command *.11.46.35 * Firmware Feature Invalid
Unable_to reset *11.47 85 * Eirmware FirmwareReset Eailed
Internal device ID *11.10.159 . Firmware | Identity Mismatched
mismatch
Unstable input, input # *.11.55.270 * Firmware Input Unstable
Read item list error *.11.63.79 * Firmware List Error
No protocol list, unable
to find type *11.63.160 : Firmware | List NotFound
No read items in list
Low speed bus error *11.145.79 * Firmware LowSpeedBus Error
Meter bus alarm *11.147.79 * Firmware MeterBus Error
Cold start *11.0.31 * Firmware n/a ColdStarted
Firmware image *.11.0.43 * Firmware n/a Corrupted

corrupted
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Event or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction

Configuration lost *.11.0.79 * Firmware n/a Error
Collector Radio Load . . . .
DCW .11.0.85 Firmware n/a Failed
Meter reprogram
End device programmed
Configuration
written/changed *.11.0.213 * Firmware n/a Reprogrammed
Reprogrammed
Meter reconfigured
Device has been
synchronized
Last :Igset by.watchdog *.11.0.214 * Firmware n/a Reset
Meterling equipment reset
Unscheduled restart *.11.0.53 * Firmware n/a Restarted
Meten not programmed *.11.0.61 * Firmware n/a Uninitialized
Warn start *.11.0.278 * Firmware n/a WarmStartefd
Optioh board error *.11.146.79 * Firmware OptionBoard Error
Parameter_error *.11.75.79 * Firmware Parameter Error
Configuration error
Invalig re-programming
data. . *.11.75.35 * Firmware Parameter Invalid
Invalifl device type, e.g.
not TDU
Mlsc_ellane_ous . *11.75.159 * Firmware Parameter Mismatched
configuration mismatch
ﬁ\étee(;r ate phone number *.11.75.56 " Firmware Parameter Substituted
Regidter processor failed | *.11.82.85 * Firmware Processor Failed
lllega) command *.11.82.35 " Firmware Processor Invalid
procegsor state
Procdssor reset *.11.82.214 * Firmware Processor Reset
Un-programmed caution *.11.83%79 > Firmware Program Error
Progrem malfunction *.11.83785 * Firmware Program Failed
Sglf-chegk error 11.100.79 * Firmware SelfTest Error
Diagrostic failure
Self test failure *.11.100.85 * Firmware SelfTest Failed
Sens¢r malfunction *.11.144.85 * Firmware Sensor Failed
Alter pption command *11.17.24 . Firmware | Status Changed
execyted
Firmware update pending | *.11.17.14 * Firmware Status ChangePenging
Firmware downloaded *11.17.25 * Firmware Status Downloaded
Firmware download
status *11.17.37 * Firmware Status Normal
Meter health checked
Firmware replaced
firmware change *11.17.52 * Firmware Status Replaced
complete
Device reset occurred *11.17.214 * Firmware Status Reset
End of data event table *.11.110.79 * Firmware Table Error
reached
Display table mismatch *.11.110.159 * Firmware Table Mismatched
Test call-in *.11.111.58 * Firmware Test Succeeded
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Event or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction

TE."St mode display *11.19.159 * Firmware TestMode Mismatched
mismatch
Invalid down limit *.11.261.35 * Firmware Threshold Invalid
Calculation correction * 11.261.40 . Firmware | Threshold OutofRange
factor > max
Invalid meter software . " . . .

. .11.124.35 Firmware Version Invalid
version

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use

f th £ HTN ! fbo tloo ol H oot £ Il H P £
(o) ST CVENTS Wi o Terevant to- the aevicturat IS actuairy SenamgtmS eventT

Table E.14 — GasSupply events

Event or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevige
Description Type Type Domain SubDomain EventOrAction
Complete loss of gas *4.0.85 . GasSupply | n/a Failed
supply
Gas $pupply restored *.4.0.216 * GasSupply | nfa Restored

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that.the value used in any productiop use
of th¢se events will be relevant to the device that is actually sending this.event.

Table E.15 - Installation events

Eyent or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevi¢e
Description Type Type Domain SubDomain EventOrAcition
Auto [registration status | *.6.5.34 , Installation | AutoRegistration | InProgress
AUtO. reglgtratlon *.6.5.58 3 Installation | AutoRegistration | Succeeded
confirmation
Metel change-out *.6.0.27 - Installation | n/a ChangeOut

An asterisk (*) denotes any of the(EndDeviceType values. It is assumed that the value used in any productiop use
of thgse events will be relevant to the device that is actually sending this event.

Table E.16 — LoadControl events

Eyent or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevi¢e
Description Type Type Domain SubDomain EventOrAction

Control point changed
by cqndition
ControtpoimtThanged
by command

Control point changed
due to prepayment
Control point changed
by schedule

*.15.26.24 * Loadcontrol | ControlPoint Changed

Abort command .

*.15.0.1 Loadcontrol | n/a Aborted
executed

Load Control User .

: *.15.83.4 LoadControl | Program Activated
opt-in

Load control relay
momentary closure,
relay # *.15.91.24 * Loadcontrol | Relay Changed
Output control relay
toggled, relay #
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Event or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction

Switch schedule

*.15.95.1 * Loadcontrol | Schedule Aborted
aborted

Schedule loaded *.15.95.36 * Loadcontrol | Schedule Loaded

Load control restore *.15.17.216 * Loadcontrol | Status Restored

Load control initiate
Load control relay
closed

Load control relay
permanent closure,
relay #

Load[conirol pattern
started

*.15.17.242 * Loadcontrol | Status Started

Load|control relay
opengd
Load|control relay
opengd, relay #

*.15.17.243 * Loadcontrol | Status Stopped

An agterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used.in any productioph use
of these events will be relevant to the device that is actually sending this event.

Table E.17 — LoadProfile events

Eyent or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevig¢e
Description Type Type Domain SubDomain EventOrAction
List Rointers reset *.16.64.214 % Loadprofile | ListPointers Reset
]Ea"if‘e‘i survey readings | . 15 87 g5 . Loadprofile | Readings Failed
Load|profile data *.16.109.43 * Loadprofile | Storage Corrupted
corrupt
Load|profile data area | . 45 109 30 , Loadprofile | Storage Full

almogt full

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any productiop use
of th¢se events will be relevant to the deviee that is actually sending this event.

Table E.18 — Logs events

Eyent or Control .} EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevi¢e
Description Type Type Domain SubDomain EventOrAction

Datallog uploaded *.17.33.60 * Logs Datalog Transmitted
Event log last read 3 .
entry| updated 17.44.24 Logs EventLog Changed
Evenf logcleared *.17.44.28 * Logs EventLog Cleared
Evenf leg/error *.17.44.79 * Logs EventLog Error
Event log full *.17.44.32 * Logs EventlLog Full
Event log qploaded *17.44.60 * Logs EventlLog Transmitted
Event call-in
History log last read " " .
entry updated .17.53.24 Logs HistoryLog Changed
History log cleared *.17.53.28 * Logs HistoryLog Cleared

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use
of these events will be relevant to the device that is actually sending this event.
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Table E.19 — Memory events

Event or Control EndDeviceEven | EndDevice | EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction

Memory allocation error | *.18.2.79 * Memory Allocation Error
Eﬁgfr overflow/overrun *.18.14.177 * Memory Buffer Overflow
EPROM read *.18.42.2 * Memory EPROM Accessed
EPROM written *.18.42.24 * Memory EPROM Changed
EPROM failure *.18.42.85 * Memory EPROM Failed
Framing error *.18.50.79 * Memory Frames Error
Lnl}g;:|>oggr;|§;v_ *.18.59.177 * Memory Interval Overflow
g:tt:( figrr:'uption *.18.0.43 * Memory n/a Corrupted
Masq memory mismatch | *.18.0.159 * Memory n/a Mismatched
NVRAM failure *.18.72.85 * Memory NVRAM Failed
Eqail;nr;;/tgﬁfinitions *.18.75.159 * Memory Parameter Mismatched
Eii?g?iigt é)rt'{losre *.18.84.79 * Memory Pulsg Error
RAM]|error *.18.85.79 * Memory RAM Error
RAM]|failure *.18.85.85 * Memory RAM Failed
RAM|memory full *.18.85.32 7 Memory RAM Full
Data|recovery error *.18.88.85 S Memory Recovery Failed
ROM|error *.18.92.79 * Memory ROM Error
ROM|failure *.18.92.85 * Memory ROM Failed
Disk plmost full *.18.109.32 * Memory Storage Full
Dataltable full *.18.110.32 3 Memory Table Full
Tablg slot overflow *.18.110.177 { Memory Table Overflow

An asterisk (*) denotes any of the EndDevieeType values. It is assumed that the value used in any productio

of th¢se events will be relevant to the device that is actually sending this event.

N use

Table E.20 — Metrology events

Evyent or Control ("|'EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevite
Description Type Type Domain SubDomain EventOrAgtion

BTU alarm * *
BTU but of range .21.13.40 Metrology BTU OutofRange
Correcte;d roNme *.21.16.79 * Metrology Calculation Error
calculationverror
Calibratien-changs ~ 2T 18.24 g Metrolo Calibration Changed
Calibration value set, # IR 9y 9
Calibration over- *21.18.40 g Metrolo Calibration OutofRange
deviation, # R 9y 9
Calibration expired *.21.18.64 * Metrology Calibration Expired
Concentration alarm *.21.39.40 * Metrology Concentration OutofRange
Event Log Cleared *.21.44.28 * Metrology EventLog Cleared
EWM potential failure *.21.45.85 * Metrology EWM Failed
FPV calculated * 21.49.40 . Metrology | FPV OutofRange
unreasonably
GC analyzer failure *.21.51.85 * Metrology GCAnalyzer Failed
History Log Cleared *.21.53.28 * Metrology HistoryLog Cleared
Form C error, input # *.21.55.79 * Metrology Input Error
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Description Type Type Domain SubDomain EventOrAction
Invalid value, channel # | *.21.55.35 * Metrology Input Invalid
Interval read *.21.59.58 * Metrology Interval Succeeded
succeeded
Last read entry updated | *.21.62.24 * Metrology LastRead Changed
Update list pointers *.21.63.24 * Metrology List Changed
List cleared *.21.63.28 * Metrology List Cleared
Reset list pointers *.21.63.214 * Metrology List Reset
Measfrement error *.21.67.79 * Metrology Measurement Error
detedted
Meaerement failed *.21.67.85 * Metrology Measurement Failed
0,
I;;g'e“"o" o out of * 21.70.40 . Metrology | MOL% QutofRange
Measjurement error 5 o
detedted .21.0.79 Metrology n/a Error
Metef return within . .
limitsl channel # .21.0.37 Metrology n/a Normal
Metef reprogrammed
End Device *.21.0.213 * Metrology n/a Reprogrammed
Progfammed
Nonvplatile memory " * .
failure detected .21.72.85 Metrology NVRAM Failed
Turbipe Pulse Error *.21.84.79 J Metrology Pulse Error
Pulsq initiator *.21.84.85 * Metrology Pulse Failed
;“'Se overflow, channel | . 54 g4 177 . Metrology | Pulse Overflow
Metef readings failed *.21.87.85 y Metrology Readings Failed
kWh feceived — alarm *.21.87.37 * Metrology Readings Normal
cleargd
Expegted read missed *.21.87.160 * Metrology Readings NotFound
Schegluled call-in *.21.87.225 p Metrology Readings Scheduled
Regidter error *.24.89.79 * Metrology Register Error
Previ pus kW > register *421.89.139 * Metrology Register Exceeded
capagity
Regidter full *.21.89.32 * Metrology Register Full
Rgglster definifoys *.21.89.159 * Metrology Register Mismatched
mismptch
Regigtepread *.21.89.58 * Metrology Register Succeeded
succgeded
Self meter read *.21.231.58 * Metrology SelfRead Succeeded
Invalid sigmatic *.21.102.35 * Metrology SigmaticMessage | Invalid
message
Specific gravity alarm *.21.240.40 * Metrology SpecificGravity OutofRange
Self check error . "
detected .21.17.79 Metrology Status Error
Pending table *21.110.4 . Metrology | Table Activated
activation
Table written to *.21.110.24 * Metrology Table Changed
Pending table clear *.21.110.28 * Metrology Table Cleared
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Event or Control
Description

EndDeviceEvent
Type

EndDevice
Type

EndDevice
Domain

EndDevice
SubDomain

EndDevice
EventOrAction

Meter over hi-hi
threshold, channel #
Meter over threshold,
channel #

Delta rate over
threshold, channel #

*.21.261.139

Metrology

Threshold

Exceeded

Limit alarm reported

*.21.261.93

Metrology

Threshold

MaxLimitReached

Meter under threshold,
channel #
Meter over lo-lo

*.21.261.150

Metrology

Threshold

MinLimitReached

threshold, channel #
Low Iljmit alarm

Metef over/under
threshold

*.21.261.40

Metrology

Threshold

OutofRange

Gas day high limit
excegded

*.21.123.139

Metrology

Usage

Exceeded

An adterisk (*) denotes any of the EndDeviceType values. It is assumed that the value.used in any productiop use
of thgse events will be relevant to the device that is actually sending this event.

Table E.21 — MobileSecurity evénts

Event or Control EndDeviceEvent | EndDevice EndDevijce EndDevice EndDevjce
Description Type Type Domain SubDomain EventOrAgtion
MAT Token Random
Data or Target LAN *.14.31.79 7 MaobileSecurity |Data Error
Error
MAT Token Invalid LAN |, . ) . .
Addrdss Block .14.61.35 MobileSecurity |LANAddress Invalid
MAT Yoken Invalid *14.71.35 - MobileSecurity |Networkld Invalid
Netwagrk 1D
MAT I'ol.(en Message *.14.32.79 * MobileSecurity | SecurityKey Error
Genefation Error
MAT Token Expired
MAT Token Expired, » « . . . .
Keep |Alive Timeout .14,32.64 MobileSecurity | SecurityKey Expired
Excegded
AT Joken tnvalid } 14.32.35 * MobileSecurity |SecurityKey Invalid
ptiops
MAT Token pre-empted |*.14.32.41 * MobileSecurity | SecurityKey Preempted
MAT Token Rrocessed |*.14.32.44 * MobileSecurity | SecurityKey Processed
MAT Token-released *.14.32.51 * MobileSecurity | SecurityKey Released
MAT Fekentaveatid - - - - - -
Length .14.119.35 MobileSecurity |SecurityKeyLength |Invalid
{\/"AT.Toke” Invalid * 14.120.35 * MobileSecurity |SecurityKeyVersion | Invalid
ersion
Prior session already | 14 159 161 * MobileSecurity | Session Disallowed
established

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use
of these events will be relevant to the device that is actually sending this event.
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Event or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction

E:t"t":r;olgfjge modem *19.22.150 * Modem Charge MinLimitReached
Modem failure detected | *.19.17.85 * Modem Status Failed
Modem initialized *.19.17.33 * Modem Status Initialized
Modem change-out *.19.17.105 * Modem Status Installed
No modem *.19.17.160 * Modem Status NotFound
An asgterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any productiop use

of thg¢se events will be relevant to the device that is actually sending this event.

Table E.23 — ModuleFirmware events

Event or Control EndDeviceEvent | EndDevice EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAdgtion
Modu!e firmware *.9.17.52 * ModuleFirmware }-Status Replaced
replaged

An adterisk (*) denotes any of the EndDeviceType values. It is assumed that\the value used in any productiop use
of thgse events will be relevant to the device that is actually sending this‘event.

Table E.24 — Network events

Eyent or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevige
Description Type Type Domain SubDomain EventOrAcition

][\laei,-ltuvs;grk association *.23.74.85 & Network Association Failed
Collefctor First Connect *.23.52.42 * Network HeadEndSystem Connected
Paret device not *.23.76.66 * Network ParentDevice Disabled
enabled
Radi¢ faults *.23.136.85 * Network Radio Failed
Collector Radio *23.136.50 . Network Radio Registered
Regigtration Data
Optlc_nal input closyry *23.17.42 * Network Status Connected
genefator
Devige not engblyd *23.17.66 . Network | Status Disabled
Gateway nottenabled
Optignal input opening,
genefator *.23.17.68 * Network Status Disconnectefl
Device disconnected
DAP error *23.17.79 s Network Status Error
DSP error
Node failure *23.17.85 * Network Status Failed
Node link failure
Meter installed *.23.17.105 » Network Status Installed
Gateway installed
End device sealed *.23.17.227 * Network Status Sealed
End device unsealed *.23.17.269 * Network Status Unsealed

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use
of these events will be relevant to the device that is actually sending this event.
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Table E.25 — PAN / HAN events
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Event or Control EndDeviceEvent | EndDevice EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction

PAN pairing window *10.73.16 * Pairing Window Closed
closed
PAN pairing window " " - .
opened (Ready To Pair) .10.73.39 Pairing Window Opened
PAN pairing succeeded |*.10.0.58 * Pairing n/a Succeeded
PAN pairing failed *.10.0.85 * Pairing n/a Failed
PAN Extmessage *.13.112.10 * VideoDisplay |TextMessage Canceled
cancgled
PAN fext message . . . . .
displdyed .13.112.78 VideoDisplay |TextMessage Displayed
PAN pricing succeeded |*.20.9.58 * Billing Pricing Sdcceeded
PAN pricing failed *.20.9.85 * Billing Pricing Failed
PAN load control all *.15.148.86 * LoadControl AllEvents. CancelFailed
eventg cancel failed
PAN load control all *.15.148.10 * LoadControl AHEvents Canceled
eventg canceled
PAN Ipad control event 1. 45 43 gg * LoadContrsl | Event CancelFailed
ancellfailed
PAN lpad control event *.15.43.10 4 LoadControl Event Canceled
cancgled
PAN Joad control event |, 45 43 555 * LoadControl | Event Scheduled
scheduled
Er/jt'_"in'oad control event . 45 43 gg * LoadControl  |Event Opt-In
Er/jt'_“o"’tad control event 1 45 43 g1 - LoadControl | Event Opt-Out
PAN dlevice removed
PAN Ipad control device |+ ¢ 57 * n/a n/a Removed
remoyed
PAN gateway removed
PAN network enabled *28.0.76 * Network n/a Enabled
PAN metwork disabled *.23.0.66 * Network n/a Disabled

An asferisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any productign use
of thege events/willbe relevant to the device that is actually sending this event.
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Table E.26 — Power events

Event or
Control
Description

EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice
Type Type Domain SubDomain EventOrAction

Low current .

- *.26.6.150 Power Current MinLimitReached
limit exceeded

Line Frequency

Unstable *.26.4.270 : Power Frequency Unstable

High neutral

*.26.137.93 * Power NeutralCurrent MaxLimitReached
current

High peutral
currernt *.26.137.73 * Power NeutralCurrent MaxLimitReachedClefared
Cleargd

Cross|phase

N *.26.25.45 * Power Phase CrossPhaseDetected
condifion

Cross|phase
condifion *.26.25.70 * Power Phase CrossPhaseCleared
Cleargd

Loss ¢f phase,

Phasg drop out L8 Power Phase Failed

Inactiye phase
condifion
(voltage is *.26.25.100 * Power Phase Inactive
preseft,
current is not)

Inactiye phase
condifion *.26.25.72 * Power Phase InactiveCleared
Cleargd

Phasg alert 4

*.26.25.37 Rower Phase Normal
cleardd

Phasg

threstold *.26.25.40 N Power Phase OutofRange

Phasd .

. *.26.25.216 Power Phase Restored
restorption

Phasg angle
limit o *
above/below -26.1.2p
thresHold

Power PhaseAngle OutofRange

Phasg angle
limit
above/below *.26:430.74 * Power PhaseAngle OutofRangeCleared
threshold
Cleargd

Phasg angle

limit dxcéeded *.26.130.139 * Power PhaseAngle Exceeded

Voltage=Sag
Started *.26.131.223 * Power PhaseAVoltage SagStarted
(PhaseA)

Voltage Sag
Stopped *.26.131.224 * Power PhaseAVoltage SagStopped
(PhaseA)

Voltage Swell
Started *.26.131.248 * Power PhaseAVoltage SwellStarted
(PhaseA)

Voltage Swell
Stopped *.26.131.249 * Power PhaseAVoltage SwellStopped
(PhaseA)

Phase A .

. . *.26.126.100 Power PhaseA Inactive
inactive
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Event or
Control
Description

EndDeviceEvent

Type

EndDevice
Type

EndDevice
Domain

EndDevice
SubDomain

EndDevice
EventOrAction

Voltage Sag
Started
(PhaseB)

*.26.132.223

Power

PhaseBVoltage

SagStarted

Voltage Sag
Stopped
(PhaseB)

*.26.132.224

Power

PhaseBVoltage

SagStopped

Voltage Swell
Started
(PhaseB)

*.26.132.248

Power

PhaseBVoltage

SwellStarted

Voltage Swell
Stopped
(PhasgB)

*.26.132.249

Power

PhaseBVoltage

SwellStopped

Phasg B
inactiye

*.26.134.100

Power

PhaseB

Inactive

Voltage Sag
Startgd
(PhasgC)

*.26.133.223

Power

PhaseCVoltage

SagStarted

Voltage Sag
Stopped
(PhasgC)

*.26.133.224

Power

PhaseCVoltage

SagStopped

Voltage Swell
Started
(PhasgC)

*.26.133.248

Power

PhaséCVoltage

SwellStarted

Voltage Swell
Stopped
(PhasgC)

*.26.133.249

Power

PhaseCVoltage

SwellStopped

PhasgC
inactiye

*.26.135.100

Power

PhaseC

Inactive

Phasg
Sequegnce
Error

*.26.78.79

Power

PhaseSequence

Error

Loss of voltage
transqucer on
one phase
Loss of voltage
per phase

*.26.79.47

Power

PhaseVoltage

LossDetected

Powey factor
excee(ded
limits

*.26.27¢139

Power

PowerFactor

Exceeded

Leading kvarh
cleardd

Leading kvarh
Condition
Cleargd

*.26.27.24

Power

PowerFactor

OutofRangeCleared

Leading kvarh
caution

Leading kvarh
Condition

*.26.27.40

Power

PowerFactor

OutofRange

High distortion
detected

*.26.28.69

Power

PowerQuality

HighDistortion

High Distortion
Cleared

*.26.28.71

Power

PowerQuality

HighDistortionCleared

Generic Power
Quality Event

*.26.28.40

Power

PowerQuality

OutofRange

Recording
disabled

*.26.80.66

Power

PowerQualityRecor
ding

Disabled

Recording
enabled

*.26.80.76

Power

PowerQualityRecor
ding

Enabled
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Event or
Control
Description

EndDeviceEvent
Type

EndDevice
Type

EndDevice
Domain

EndDevice
SubDomain

EndDevice
EventOrAction

Verify Section
Power

Verify Meter
Power

Verify Feeder
Power

Verify
Transformer
Power

*.26.17.68

Power

Status

Disconnected

Rf Collector

Powef Outage
Powefr outage
Powef out
Undetected
powel outage
Last dasp
outagg alarm
Transformer
Outage

*.26.0.85

Power

n/a

Failed

Loss ¢f power
or volfage on
phaseg A

*.26.126.85

Power

PhaseA

Failed

Loss ¢f power
or volfage on
phasg B

*.26.134.85

Power

PhaseB

Failed

Loss ¢f power
or volfage on
phasg C

*.26.135.85

Power

PhaseC

Failed

Meter
Restofation
Powef on /
restored
Transformer
Restofation

*.26.0.216

Power

n/a

Restored

Restofation of
power or
voltage on
phaseg A

*.26.126.216

Power

PhaseA

Restored

Restofation of
powert or
voltage on
phasg B

*.26.134.216

Power

PhaseB

Restored

Restofation of
powel or
voltage on
phasg C

*26.135.216

Power

PhaseC

Restored

Voltage
exception

*.26.38.139

Power

Voltage

Exceeded

Voltage
Imbalance
Condition

*.26.38.98

Power

Voltage

Imbalanced

Voltage
Imbalance
Condition
Cleared

*.26.38.75

Power

Voltage

ImbalanceCleared

Loss of voltage
transducer VT
Low loss
potential
detected

*.26.38.47

Power

Voltage

LossDetected

High Voltage

*.26.38.93

Power

Voltage

MaxLimitReached

Low voltage

*.26.38.150

Power

Voltage

MinLimitReached
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2l G EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice
GBI Type Type Domain SubDomain EventOrAction
Description yp yp
Voltage
Imbalance *.26.38.37 * Power Voltage Normal
Cleared
Voltage swell *.26.38.37 * Power Voltage Normal
cleared
Voltage sag *.26.38.223 * Power Voltage SagStarted
Voltage sag o o
cleared .26.38.224 Power Voltage SagStopped
Voltage swell | 55 38 248 * Power Voltage SwellStarted
condifion
Voltage swell . 55 38 249 * Power Voltage SwellStopped
clearqd

An asferisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in.any productign use
of thepe events will be relevant to the device that is actually sending this event.

Table E.27 — Pressure events

Eyent or Control EndDeviceEvent | EndDevice EndDevicg \ EndDevice EndDevig¢e
Description Type Type Domain SubDomain EventOrAction
Senspd pressure *.29.261.93 . Pressiite Threshold MaxLimitRegched
equals P max
Sensed pressure *29.261.150 * Rressure | Threshold MinLimitReaghed
equals P min
Pressure is out of range | *.29.261.40 * Pressure Threshold OutofRange

An a

of th¢se events will be relevant to the device thatis actually sending this event.

terisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any productiop use

Table E.28 — RCDSwitch events

Eyent or Control
Description

EndDeviceEvent

e

Type

EndDevice

Type

EndDevice

Domain

EndDevice

SubDomain

EndDevig¢e

EventOrAction

Service turn-on

Statys input closure,#

Metef connected
Connect executed

*.31.0.42

RCDswitch

n/a

Connected

Connlect failed

*.31.0.67

RCDSwitch

n/a

ConnectFail¢gd

Servicedturn-off

Statys input opening, #

Meter disconnected
Breaker operation
Disconnect executed

*.31.0.68

RCDswitch

n/a

Disconnected

Connect failed
Disconnect failed

*.31.0.84

RCDswitch

n/a

DisconnectFailed

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use
of these events will be relevant to the device that is actually sending this event.
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Table E.29 - Security events

Event or Control EndDeviceEvent | EndDevice | EndDevice EndDevice EndDevice

Description Type Type Domain SubDomain EventOrAction
Unauthorized access |« 45 4 39 Security Access NotAuthorized
attempted
Unit accessed
Unit accessed by
reader *.12.1.58 Security Access Succeeded
Unit accessed by
recorder
Certificate expiration
alert *.12.21.64 Security Certificate Expired
Certififjcate expiration
Coverremoval *.12.29.212 Security Cover Remaved
detec{ed
CRC ¢rror *.12.30.79 Security CRC Error
Decryption Error Plain *.12.31.63 Security Data Unsecure
Text
Decryption Error *.12.36.79 Security Decryption Error
Genetal
Decryption Failure *.12.36.85 Security Deeryption Failed
Collegtor Door Event *.12.128.2 Security Doer Accessed
Door ¢losed *.12.141.16 Security Enclosure Closed
Door ppened *.12.141.39 Security. Enclosure Opened
Encoder tamper *.12.40.257 Security Encoder TamperDetelted
Crypto Init Failure *.12.298.85 Security Initialisation Failed
Reverse flow detected [*.12.48.219 Security Flow Reversed
Decryption Error . ) .
HMAGQ Failure .12.54.85 Security HMAC Failed
User login failure . . . .
Gateway login failure .12.65.85 Security Login Failed
Magnetic switch alarm |*.12.66.257 Security MagneticSwitch TamperDetefted
Physical tamper
Tampgr indication *.1200.257 Security n/a TamperDetefted
Tamper attempt
suspelcted
Tilt dgtected *.12.0.263 Security n/a Tilted
Configuration Tokeh . ) .
Invalidl Network\D .12.71.35 Security Networkld Invalid
Parity|errof *12.77.79 Security Parity Error
Password+€hanged *.12.24.24 Security Password Changed
Invalid password *.12.24.35 Security Password Invalid
Unit accessed remotely [*.12.211.58 Security RemoteAccess Succeeded
Inverted meter or
reverse rotation
detected *.12.93.219 Security Rotation Reversed
Reverse Rotation
detected
Read secured register |, 12.98.2 Securit SecuredRegister Accessed
Read secured table et y 9
Local key disable *.12.32.66 Security SecurityKey Disabled
Local key enable *.12.32.76 Security SecurityKey Enabled
Configuration Token
Message Generation *.12.32.79 Security SecurityKey Error

Error
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Event or Control
Description

EndDeviceEvent
Type

EndDevice
Type

EndDevice
Domain

EndDevice
SubDomain

EndDevice
EventOrAction

Invalid security key

*.12.32.35

Security

SecurityKey

Invalid

Configuration Token
Invalid Options

*.12.32.35

Security

SecurityKey

Invalid

Previous Key Used

*.12.32.41

Security

SecurityKey

Preempted

Configuration Token
Processed

*.12.32.44

Security

SecurityKey

Processed

Local key unlock

*.12.32.62

Security

SecurityKey

Unlocked

Configuration Token

4l

1 Ll
mvama

Invalig Length

E'N
N

b
b
b
a3

o Rl
oeTutrtty

o ) 1
oecurttyriceycengun

Configuration Token
Invalig Version

*.12.120.35

Security

SecurityKeyVersion

Invalid

Signajure General
Error

*.12.103.79

Security

Signature

Erfor

Signajure Algorithm
Error
Signajure Verify
Failurg
Signajure Algorithm
Error
Signajure Verify
Failurg
Signature Algorithm
Error
Signature Verify
Failurg

*.12.103.85

Security

Signature

Failed

Invalig Signature Key
Specified

Signajure Verification
Error
Invalig Signature Key
Specified

Signajure Verification
Error
Invalig Signature Key
Specified

Signajure Verification
Error

*.12.103.35

Security

Signature

Invalid

Signafure Missing

*.12.103.160

Security

Signature

NotFound

Invalig Length

*.02)104.35

Security

SignatureLength

Invalid

Invalig Signature
Timesgtamp

*.12.105.35

Security

SignatureTimestamp

Invalid

Signafure Usagé Error

*.12.106.79

Security

SignatureUsage

Error

End device-accessed
for write

*.12.282.58

Security

WriteAccess

Succeeded

A pale(x\ ol $ £ 4o o H T } 4 At ot sl } o | 41
n asteftsK{raenoes—any-or e chaoevice rypevates s asstmeamar e vardeuseaanyproauctton use

of these events will be relevant to the device that is actually sending this event.
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Table E.30 — Temperature events

Event or Control EndDeviceEvent | EndDevice EndDevice EndDevice EndDevice
Description Type Type Domain SubDomain EventOrAction
T(_-:‘m_perature returns *.35.0.37 * Temperature |n/a Normal
within range
Temperature is out of *.35.0.40 * Temperature |n/a OutofRange
range
Sensed temperature *.35.261.93 * Temperature | Threshold MaxLimitReached

equals T max

Sensed temperature

* 20 204 100
TOOTZ O oY

Taopnarat
S

Theachald
HHEeSHoTa

equalg T min

pefatde

MirtimitReaghed

An asferisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any producti¢on use
of these events will be relevant to the device that is actually sending this event.
Table E.31 — VideoDisplay events
Event or Control EndDeviceEvent | EndDevice EndDevice EndDeévice EndDevice
Description Type Type Domain SubDomain EventOrAgtion
Displaly failure *.13.17.85 VideoDisplay [Status Failed

An asferisk (*) denotes any of the EndDeviceType values. It is assumed¢that the value used in

any production use

of thege events will be relevant to the device that is actually sending this“event.

Table E.32 — WaterSupply events

Eyent or Control EndDeviceEvent | EndDeyvice | EndDevice EndDevice EndDevige
Description Type Type Domain SubDomain EventOrAdtion

Complete loss of water *.5.0.47 WaterSupply |n/a Failed
supply
Water|supply restored *.5.0.270 WaterSupply |n/a Restored

An asferisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any productign use

of thege events will be relevant to thedevice that is actually sending this event.
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Annex F
(normative)

EndDeviceControlType enumerations

General

Many metering systems have the capability to issue a command to equipment in the field that
takes an action. The action might be to perform a demand-reset, open or close a switch, or a

numher—of other activities - This Annex E describes nynmplo codes that may be used for such
appli¢ations.
EndDeviceControlType enumerations are categorized in the same manner as| the
EndDeviceEventType enumerations described in Annex E. The code is divided into four parts:
EndQeviceControl. type:=
<EndDeviceType>.<EndDeviceDomain>.<EndDeviceSubdomain>.<EndDeviceEventOrAction>
whete
<EndDeviceType> a numeric value f£2dm the EndDeviceType enumeration
(see EndDevicelype section in Annex E)
<EndDeviceDomain> a numeric valwues from the EndDeviceDomain
enumeration, (see EndDeviceDomain section in
Annex E)
<EndDeviceSubdomain> a numerie“~value from the EndDeviceSubdomain
enumeration (see EndDeviceSubdomain section in
Annex\E)
<EndDeviceEventOrAction> a almeric value from the EndDeviceEventOrAction
enmeration (see EndDeviceEventOrAction section|in
Annex E)
Thesg control types_are) inclusive of the control types used for PAN device controls. Coptrols
may ¢ause an event\to be generated by the end device, which would then be reported uging a
EndDeviceEvents:message.
F.2 | Normative EndDeviceControlType Enumerations
EndD ction

fields are combined and presented as a single string. The normative events are listed in
Table F.1, Table F.2, Table F.3 and Table F.4, grouped by EndDeviceDomain.

Table F.1 — Demand Controls

Event or Control EndDeviceControl Expected EndDevice EndDevice EndDevice
Description Type Events Domain SubDomain |[EventOrAction
*.8.0.214 *.8.0.215
Reset Demand Demand n/a Reset
*.8.0.65

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use

of these events will be relevant to the device that is actually sending this event.
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Table F.2 — LoadControl Controls

Event or Control EndDeviceControl Expected EndDevice EndDevice EndDevice
Description Type Events Domain SubDomain |[EventOrAction

*.15.17.242

Load control initiate, port 0 |*.15.0.54 LoadControl |n/a Start
*.156.17.217
i *.15.17.216

Loatd1control stop/terminate, * 15.0.55 LeedCanimel e Stop
por *.15.17.218

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value used in any production use
of these events will be relevant to the device that is actually sending this event.

Table F.3 — PAN / HAN Controls

Hvent or Control EndDeviceControl Expected EndDevice EndDevice EndDeyice
Description Type Events Domain SubDomain |EventOrAction
PAN Pairing Window Open | *.10.73.298 *.10.73.39 Pairing Window Open
[ .
PAN Pairing Window *10.73.299 *10.73.16 | Pairing Wiridow Close
Close
gg’;l, ;Xt Message *13.112.77 *13.112.78 | VideoDi€play |TextMessage |Display
PAN Text Message Cancel |*.13.112.8 *.13.112.10 VideoDisplay |TextMessage |Cancel
PAN Price Signal Create *.20.9.82 *.20.9.58 Billing Pricing Create
PAN foad Control Al *15.148.8 *15.148.40_ " | LoadControl | AllEvents Cancel
Event| Cancel
PAN load Control Event . 15 43 g *1543.10  |LoadControl ~|Event Cancel
Canc¢l
PAN koad Control Event |, 415 43 309 #15.43.225 |LoadControl |Event Schedule
Schedule
PAN INetwork Enable *.23.0.26 *.23.0.76 Network n/a Enable
PAN Network Disable *.23.0.22 *.23.0.66 Network n/a Disable

An aserisk (*) denotes any of the(EndDeviceType values. It is assumed that the value used in any productign use
of these events will be relevant to the device that is actually sending this event.

Table F.4 — RCDSwitch Controls

Event or Control> | EndDeviceControl Expected EndDevice EndDevice EndDevjce

Dpscription Type Events Domain SubDomain EventOrAgtion

Disabfe RCD *31.138.22 *.31.138.66

Emergency Supply RCDSwitch E_rtneLr_gc-:_‘tncySuppIyCapa Disable

CapakityHimit *31.138-220 clyLiml

Enable RCD *31.138.26 *.31.138.76

Emergency Supply RCDSwitch E_rtneLr_gc-:_‘tncySuppIyCapa Enable

Capacity Limit *.31.138.221 cityLimi

Arm Remote *31.0.5 *31.0.11

Connect/Disconnect RCDSwitch |n/a ArmForClosure

Switch for Closure *.31.0.226

Arm Remote *31.0.6 *31.0.12

Connect/Disconnect RCDSwitch |n/a ArmForOpen

Switch for Open *.31.0.222

Close Remote *.31.0.18 *.31.0.42

Connect/Disconnect RCDSwitch |[n/a Connect

Switch *.31.0.67
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Event or Control | EndDeviceControl Expected EndDevice EndDevice EndDevice
Description Type Events Domain SubDomain EventOrAction
Disable Demand
Limiting formula #1 |*.31.0.22 *31.0.66
for RCD Switch RCDSwitch |n/a Disable
Disable RCD *.31.0.220
Switch
Open Remote *.31.0.23 *.31.0.68
Connect/Disconnect RCDSwitch |n/a Disconnect
Switch *.31.0.84
Enable Demand . .
Limiting formula #2 0 ST RODSwiteh | nia Enable
for RCD Switch * 31.0.221 Tro o |/
Enablle RCD Switch
Disabje RCD *31.139.22 *.31.139.66
Supply Capacity RCDSwitch | SupplyCapacityLimit Bisable
Limit *.31.139.220
*.31.139.26 *.31.139.76
Enable RCD Supply RCDSwitch | SupplyCapacityLimit © | Enable
Capagity Limit * 31.139.221

An asterisk (*) denotes any of the EndDeviceType values. It is assumed that the value)used in any productign use
of thejse events will be relevant to the device that is actually sending this event.
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Annex G
(normative)

XML schemas for message payloads

General

The purpose of this Annex G is to provide links to the XSD serializations of the profiles of
message payloads to augment the descriptions provided earlier in this document. These XSDs

are n

NOTE
IEC 61

rmni‘i\/n, but may be extended as needed for epnr‘ifir\ implnmnnfnfinn needs

1 There is no requirement to use IEC 61968-100:2022 when doing IEC 61869-9 messaging( ‘KHowgver, if

968-100:2022 is to be employed in doing IEC 61869-9 messaging, these profiles will need to 'be,exterlded to

C for

referepnce the AbstractPayload as defined in IEC 61968-100:2022. Refer to IEC 61968-100:2022,» Annex
examples.

NOTE|2 The referenced schemas were created from CIM Version
iec61970cim17v40_iec61968cim13v13b_iec62325¢cim03v17b_cim100.1.1.1, with CIMToo6lVersion 1.10.0. Thie user
of the gtandard who wishes to utilize these schemas exactly or to modify them for specific implementation pufposes
will find these products as well as the current and historical versions pf“the CIM and CIMTpol at

https:/

A il
https

including (but not limited to) owl files and tabular representations of the owl files for the prd

G.2

The ComModuleConfig schema is available onlihe at

h{
E

G.3

The H

hi
E

G.4

The H

Hition%20(CDV2)/XSDs/ComModuteConfig.xsd

EndDeviceConfig schema'is available at

cimug.ucaiug.org/Standards%20Artifacts/Forms/Allltems.aspx.

ComModuleConfig

tps://cimug.ucaiug.org/Standards %20Artifacts/UCA%20TF%2014/Part%209/3rd-

EndDeviceConfig

tps://cimug.ucaidgyorg/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Hition%20(CDV2)/XSDs/EndDeviceConfig.xsd

EndDeviceControls

FndDeviceControls schema is available at

h

tps://cimug.ucaiug.org/Standards“% 20Artitacts/UCA% 20 TF%2014/Part%209/3rd-

Edition%20(CDV2)/XSDs/EndDeviceControls.xsd

G.5

EndDeviceEvents

The EndDeviceEvents schema is available at

https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Edition%20(CDV2)/XSDs/EndDeviceEvents.xsd

rary of CIM Meter Reading and Control Profile¢;Messages are available at
/lcimug.ucaiug.org. The website! may have other uUseful artefacts for the devdloper

files.

1" The links will be hosted as long as the 2023 (third) edition of IEC 61869-9 remains in effect. When this document
is superceded or withdrawn, the links may become invalid.
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https://cimug.ucaiug.org/
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/ComModuleConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/ComModuleConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/EndDeviceConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/EndDeviceConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/EndDeviceControls.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/EndDeviceControls.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/EndDeviceEvents.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/EndDeviceEvents.xsd
https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d
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G.6

GetComModuleConfig

The GetComModuleConfig schema is available at

ht

tps://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-

Edition%20(CDV2)/XSDs/GetComModuleConfig.xsd

G.7

GetEndDeviceConfig

The GetEndDeviceConfig schema is available at

h
E

G.8

The (

hi

G.9

The (

hi

G.10

The (

hi

G.11

The (

hi
E

tps://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Hition%20(CDV2)/XSDs/GetEndDeviceConfig.xsd

GetEndDeviceControls

betEndDeviceControls schema is available at
C

tps://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014)Part%209/3rd-
Hition%20(CDV2)/XSDs/GetEndDeviceControls.xsd

GetEndDeviceEvents N
betEndDeviceEvents schema is available at —~

,

tps://cimug.ucaiug.org/Standards%20Artifacts{UCA%20TF%2014/Part%209/3rd-
Hition%20(CDV2)/XSDs/GetEndDeviceEventsrxsd

GetEndDeviceGroups

betEndDeviceGroups schemas is-available at

tps://cimug.ucaiug.org/Standards%?20Artifacts/UCA%20TF%2014/Part%209/3rd-
Hition%20(CDV2)/XSDs/GetEndDeviceGroups.xsd

GetMeterConfig

C
betMeterConfigischema is available at

tps://cimudg.tcaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Hition %20(CDV2)/XSDs/GetMeterConfig.xsd

G.12

GetMeterReadings

The GetMeterReadings schema is available at

https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Edition%20(CDV2)/XSDs/GetMeterReadings.xsd

G.13

GetMeterReadSchedules

The GetMeterReadSchedules schema is available at

https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Edition%20(CDV2)/XSDs/GetMeterReadSchedules.xsd



https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetComModuleConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetComModuleConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetEndDeviceConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetEndDeviceConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetEndDeviceControls.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetEndDeviceControls.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetEndDeviceEvents.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetEndDeviceEvents.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetEndDeviceGroups.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetEndDeviceGroups.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetMeterConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetMeterConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetMeterReadings.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetMeterReadings.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetMeterReadSchedules.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetMeterReadSchedules.xsd
https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d
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G.14 GetUsagePointConfig

The GetUsagePointConfig is available at

https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Edition%20(CDV2)/XSDs/GetUsagePointConfig.xsd

G.15 GetUsagePointGroups

The GetUsagePointGroups schema is available at

hitps://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Efition%20(CDV2)/XSDs/GetUsagePointGroups.xsd

G.16| GetUsagePointLocationConfig

The GetUsagePointLocationsConfig schema is available at
C

hitps://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Efition%20(CDV2)/XSDs/GetUsagePointLocationConfig.xsd

£

G.17| MasterDataLinkageConfig ,

The MasterDataLinkageConfig schema is available at - :

hitps://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Efition%20(CDV2)/XSDs/MasterDataLinkage€onfig.xsd

G.18 MeterConfig

The MeterConfig schema is available at

hitps://cimug.ucaiug.org/Standards%20Artifacts/ UCA%20TF%2014/Part%209/3rd-
Efition%20(CDV2)/XSDs/MeterConfig.xsd

G.19) MeterReadings

C
The MeterReadings 'schema is available at

hitps://cimdg.tcaiug.org/Standards%20Artifacts/ UCA%20TF%2014/Part%209/3rd-
Efition%20{CDV2)/XSDs/MeterReadings.xsd

G.20 “MeterReadSchedules

The MeterReadSchedules schema is available at

https://cimug.ucaiug.org/Standards%20Artifacts/ UCA%20TF%2014/Part%209/3rd-
Edition%20(CDV2)/XSDs/MeterReadSchedules.xsd

G.21 UsagePointConfig

The UsagePointConfig schema is available at

https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Edition%20(CDV2)/XSDs/UsagePointConfig.xsd


https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetUsagePointConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetUsagePointConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetUsagePointGroups.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetUsagePointGroups.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetUsagePointLocationConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/GetUsagePointLocationConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/MasterDataLinkageConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/MasterDataLinkageConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/MeterConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/MeterConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/MeterReadings.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/MeterReadings.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/MeterReadSchedules.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/MeterReadSchedules.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/UsagePointConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/UsagePointConfig.xsd
https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d
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G.22 UsagePointGroups

The UsagePointGroups schema is available at

https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Edition%20(CDV2)/XSDs/UsagePointGroups.xsd

G.23 UsagePointLocationConfig

The UsagePointLocationConfig schema is available at

hitps://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-
Efition%20(CDV2)/XSDs/UsagePointLocationConfig.xsd



https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/UsagePointGroups.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/UsagePointGroups.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/UsagePointLocationConfig.xsd
https://cimug.ucaiug.org/Standards%20Artifacts/UCA%20TF%2014/Part%209/3rd-Edition%20(CDV2)/XSDs/UsagePointLocationConfig.xsd
https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d
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Annex H
(normative)

Querying data using Get profiles

General

2024

The purpose of this Annex H is to describe the use of Get messages to retrieve data. Get
messages utilize a Get profile to provide the parameters used to specify the request. These
pararpeters-serve as filters for the data set returned-inthe REPLY message Thisis-inef
"queny" pattern. If needed, these filters can be defined as contextual profiles in a mannef's
to thgse used to define payloads. Those structures are then realized as XML schemas.

Pleas
mess

using Get profiles.

Clauges H.2 and H.3 illustrate the structure of two Get profiles listed-in Table 2. Examp

the u

Userg
requi

H.2

The
Mete
time

GetMeterReadings

structure in Figure H.1 is a contextual, profile that can be used to qualify
'Readings" requests. This provides a representative example of how mRIDs, name
may be specified within a "Get" profileso qualify a query.

fect a
milar

e refer to 8.4 of IEC 61968-100:2022 for proper usage of Get profiles. within a larger
aging context. Annex D of IEC 61968-100:2022 contains examples of message exchanges

es of

e of these two profiles are contained in Clauses D.7 and D.4wof IEC 61968-100:2022.
of this standard may define additional Get profiles\'to meet their data exchange
rements.

"Get
5 and
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| m:GetMeterReadings

GetlfleterReadings @ -i:

__________________ C
0,,::
| m:TimeSchedule
__________________ -~ m:end
-2 m:TimeSchedule E‘]—E:EI—' mschedulelnter\ral [%]—E:E} _________________
''''''''''''''''''''''''''''''''''''''' -. = m:start
1 X o e
4 m:TransformerTank [+ ‘
u..aé
m UsagePomt i
TR
4 m:UsagePointGroup ‘
''''''''''''' oy R
D._co
L _ & P % ONY NV _ _ _ _ _ _ _ _|

Reprogluced with the permission _of UCAlug.

Figure H.1 — GetMeterReadings

H.3 | GetEndDeviceConfig

The dtructure in Figure H.2 is a contextual profile that can be used to qualify "GET MeterC

requgsts-

bnfig"
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Figure|

m:GetMeterConfig

GetMeterConfig E]—( E-E U..xn

|

|

|

| L

| : 0.=
| |

|

|

|

|

:---: m:Meter

.....................

|

|

|

BRX

| t-4 m:UsagePéint 'ﬁ
|

|

]

H.2 reproduced with the permission of UGAlug.

Figure H.2 — GetMeterConfig
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Annex |
(informative)

Master data management transaction processing

The purpose of this Annex | is to describe how transaction processing is performed in order to
support the master data management needs of IEC 61968-9. The introduction of the "update"
verb in IEC 61968-100:2022 takes care of the issues created when deleting one or more
attributes or instances of associated CIM object in an operation set. However, in this document,

that
eithe

An IBC 61968-9 message utilizing the OperationSet construct always has a Header ve

eithe

one dr more Operations, and each Operation has an operationld which supplements the o

mess
reply

an OperationSet have OperationSet-level verbs and nouns. Allowable verbs are create, cre

chan

Each

EnforlceTransactionallntegrity boolean, or both. The EnforceMsgSequence boolean is to K
to "trlie” when the Operations in the OperationSet must be executed in ascending order of

operd

the QperationSet must succeed. In this case, if all suéh Operations do not succeed, all mu

abort

"falsg".

For additional information on performing.Master Data Management transactions and for
iption of the new message X8D and normative exchange patterns, refer to

desci
IEC 6

It shq
Man4
possi
may

all actions must succeed or all must be rolled back)

"execute" or "executed" and a noun of "OperationSet". An OperationSetinturn corn

fage CorrelationlD to provide a fine-grained ability to correlate the contents of one or
messages with the individual Operations in an OperationSet. Individual Operations

je, changed, delete, deleted, update and updated.

OperationSet may have either an EnforceMsgSequence boolean of

tionID. The EnforceTransactionallntegrity boolean is to be set to "true" if all Operatig

ed or rolled back. If either or both of these booleans are omitted, they are assumed

1968-100:2022.

uld also be noted that while this document provides the means to convey Master

ble to leverage IEC61970-552 for transactions based upon RDF. Such capability m
not be provided in-future editions of IEC 61968-9 and IEC 61968-100.

care still must be taken when performmg two or more reIated Master Data Management actions

A (i.e.,

rb of
tains
verall
more
vithin
ated,

an
e set
their
ns in
st be
to be

a full

Data

gement transactions using XML schema-based data structures, it is also technlically

ay or
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Annex J
(informative)

Master data management use cases

General

2024

The purpose of this Annex J is to provide a description of informative use cases related to
master data management.

IEC ¢
mans

common practices in IT such as the common Create, Read, Update, and Delete (CRUD)

as We

Tabld
guidg
use g

Mang
multi
billing
8 bug
Anne
set o
and o
ownifn

Altho
of md
done

It is n
simpl
well

Mast

In Ta

Plead
man4g

1968-100 contains verbs and constructs which are useful in performing master
gement, and the examples below utilize this standard. However, it is possible 1o use

Il as other methods to perform data management.

J.1 identifies Master Data Management / Data Synchronization use cases and pro
nce on how to construct and populate the request or event steredtype message for
ase.

ging master data between multiple systems may often jnvelve the use of profiles
ple IEC 61968 parts. For example, Customer Management.(1IEC 61968-8) functions in
) of customers using Meter Reading and Control Data (IEC 61968-9). As such, IEC 6
iness functions and systems may need to utilize dEC 61968-9 profiles and vice V
x J illustrates the use of profiles from multiple IEE 61968 parts to provide a comprehe
f master data management scenarios that may ‘apply to IEC 61968-9 business fundg
ystems. For profiles appearing in Annex J¢that are owned by other IEC 61968 part
g part has been identified for convenience,

ugh the intent is to not create a depéndency in this part on other parts, the manipu

with IEC 61968-100. This annex therefore will use IEC 61968-100 in its examples.

ot the intent of these usecases to provide full configuration details for these objects
y to illustrate the techniques involved in creating, modifying, and deleting these objeq
as the techniques «for managing the relationships between these objects usin
brDatalinkageConfig profile.

ble J.1, entriesin the row "Relationship Line" refer to the relationship lines in Figure

e referralso to IEC 61968-100:2022 for additional information related to master
gement / data synchronization.

data
other
erbs,

vides
each

from
clude
968-
ersa.
nsive
tions
5, the

ation

ster data requires the formation of\relationships between data sets, and this is most ¢asily

Dt s
ts as
y the

49.

data

NOTE— The introduction of the 'updaie’ and ‘updated  verbs In IEC 61968-100

2022

fundamentally changed the way that individual attributes and instances of elements can be
added, deleted, or removed from a configured item. Use of the "change" and "changed" verbs
now (in IEC 61968-100:2022) requires specification of a complete replacement payload. In the
table below usecases that previously used the "change/changed" verbs have been modified to
use the "update/updated" verbs. When using the "update" and "updated" verbs, the IEC 61968-
100:2022 message envelope contains an UpdateAction that has enumerated values of "add",
"remove", or "modify" to indicate whether the attributes and/or elements specified in the payload
are to be added, removed, or modified in the configuration item.
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J.2 Sample XML for Exemplary Master Data Management use cases

J.2.1 General

The remainder of this Annex provides sample XML for a set of use cases that illustrates the
intended use of the IEC 61869-9 Master Data Management Transaction profile set.

Although only a small subset of the available profiles is included, the examples are applicable
to the remaining Master Data Management use cases and profiles.

In mgst of the examples below, there are four steps for each use case:

e a|CIS system sends a message to the Meter Data Management System(MDMf) to
synchronize certain master data,

e the MDMS sends a simple acknowledgment response message to the CIS\to indicate |t has
rgceived the request. (This is an optional step that is bypassed when using JMS messhaging
ifthe AckRequired in the Header of the Step 1 request message is setto "false"),

e the MDMS sends a response message to the CIS to indicate that the’request was completed
sdiccessfully, or

e the MDMS sends a response message to the CIS to indicate that the request failed to
complete successfully.
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J.2.3 Create MeterConfig — Two Meters — Step 2

The second step for instantiating two meters using a MeterConfig message is illustrated in
Figure J.2.

a NML
version 1.0
encoding UTF-8

standalone

a {) CreateResponseMessage

= xmins http://iec.ch/TC57/2021/schema/message
= xmins:xsi http://www.w3.0rg/2001/XMLSchema-instance !
= xsischemalocation http://iec.ch/TC57/2021/schema/message Message.xsd 2)
~ {) Header

<> Verb reply J

<2 Noun MeterConfig N

¢ Timestamp  2022-01-17T09:31:47Z  ~
{> MessagelD 4AB99350-38CE-421G-8E08-A0446D299E62
<) CorrelationlD 8B3EF3E8-C61C-4C9] -BEFO-A1775570656A

<> Source MDMS \

a {) Reply L
« < status &

{>level OK

> Code 0.3

IEC

Figure|J.2 reproduced with the permission of UCAIug:

Figure J.2 — Create MeterConfig — Two Meters — Step 2

J.2.4 Create MeterConfig —Two Meters — Step 3

The third step for instantiating two meters using a MeterConfig message is illustrated in
Figure J.3.

Q
s

C
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a ML
= version 1.0
= encoding UTF-8
= standalone
« { CreateResponseMessage
= xmins http://iec.ch/TC57/2021/schema/message
= xminssi http://www.w3.0rg/2001/XMLSchema-instance
= xsischemaloc: http://iec.ch/TC57/2021/schema/message Message.xsd
~ { Header
<> Verb reply
<> Noun MeterConfig
<> Timestamp  2022-01-17T09:33:47Z -
< MessagelD 5624858B-9365-482E-8335-746A9A06F 3|,
FB
<> CorrelationID 8B3EF3£8-C61C-4C91-BEFO- ()
AT17T7557T0656A -
<> Source MDMS oo
a {2 Reply o)\
a < status N
<> Level OK
<> Coge /00
IEC
J.3 reproduced with the permission of UCAlug. - 4

Figure J.3 — Create MeterConfig — Two Meters — Step 3

Create MeterConfig — Two Meters'= Step 4

ourth step for instantiating two ‘meéters using a MeterConfig message is illustrat
e J.4.

ed in
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a XML
= version 1.0
= encoding UTF-8
= standalone

a {) CreateResponseMessage

= xmins http://iec.ch/TC57/2021/schema/message
= xmins:xsi http://www.w3.0rg/2001/XMLSchema-instance
= xsischemaloc: http:/iec.ch/TC57/2021/schema/message Message.xsd
4 {) Header
<> Verb reply
<> Noun MeterConfig

<) Timestamp  2022-01-17T09:33:47Z
<> MessagelD  3C42D9B1-65C5-4588-972B-AEFAD6B5BS6C
<> CorrelationlD 8B3EF3E8-C61C-4C91-BEFO-A1775570656A

20Urce WILUIVIS
a <> Reply
a {) Status M
<> Level ERROR )
<> Code 54
<> Reason Referenced object already exists >
4 <> ObjectlD (
4 {> Names \ N
<> name 57129 h
4 {) NameType O
<> name Q) "MeterBadgeNumber
-~ Nam_eTy;eAu(hority
<> name UtilityXYZ
2 <) ObjectType (
<) type Weter

IEC

Figure|J.4 reproduced with the permission of UCAlug.

Figure J.4 — Create MeterConfig.— Two Meters — Step 4

J.2.6 Update MeterConfig (add MeterMultipliers, modify formNumber and
ConfigurationEvent) — Step 1

The flirst step for updating a meter caonfiguration using MeterConfig message is illustrafed in
Figure J.5.
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-
= version 10
= encoding UTF-8
= standalone
a {) UpdateRequestMessage
= xmins http://iec.ch/TC57/2021/schema/message
= xmins hitp://ucaiug.org/2022/MeterConfig#
= xminscs http://www.w3.0rg/2001/XMLSchema-instance
= sischemalocation  http://iecch/TC57/2021/schema/message Message:xsd http://ucaiug.org/2022/MeterConfig# MeterConfig.part100-ed2.xsd
» <> Header
<) Verb update
<> Noun MeterConfig
<> Timestamp  2022-01-18T09:30:47Z
<> MessagelD  A98D203B-35CB-44F0-AEAF-026ECCTT1AT6
<> CorrelationlD |AIBD203B-35CB-44F0-AE4F-026ECCTT1AT6
<> AckRequired true
<> Source cis
= < Payload
<) ObjectUpdate (2
B 7> UpdatelD 7> UpdateAction <> r MeterConfig
1 04E00F25-46A0-4CA8-ABG0-946CA9AA33BB  add + m:MeterConfig \
a < m:Meter D
2 <> mMeterMultipliers O\V
<> mkind KH ()~
<> mvalue 144 |74
a {> m:Names )™
<> mname RRfes
2 <> mNameType \ \_/
A <> mname MeterBadgeNunber
+ <> mNameTypeAuthority
~0 <> rename  ilityxvZ
2 170F138F-DA29-4122-9F72-0DB7CB6TSESE  modify + m:MeterConfig
« <> mMeter O\~
<> miformNumber,_ 123
<> mConfiguratiénEvents
"C5 meeffectiveDateTime 2001-12-19T00:00:00Z
24> mMames )
4 <> mname A47129
1 4 € m:NameType
I <> mname MeterBadgeNunber
9 + <> mNameTypeAuthority
< <> mname rilityxvz
...

IEC

Figure|J.5 reproduced with the permission of UCAlug.

Figure J.5 — Create MeterConfig — UpdatecMeterConfig (add MeterMultiplies, modjfy
formNumber and ConfigurationEvent) Step 1
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J.2.7 Update MeterConfig (add MeterMultipliers, modify formNumber and

ConfigurationEvent) — Step 2

The second step for updating a meter configuration using MeterConfig message is illustrated in

Figure J.6.
» {) UpdateResponseMessage

= xmins http://iec.ch/TC57/2021/schema/message

= xmins:xsi http://www.w3.0rg/2001/XMLSchema-instance

= xsi:schemalocation http://iec.ch/TC57/2021/schema/message Message.xsd

« {) Header &
<{ Verb reply Qq/
<> Noun MeterConfig %(l/
{> Timestamp  2022-01-17T09:31:47Z ©1
O MessagelD 4AB99350-38CE-421C- 0446D299E67
{> CorrelationID A98D203B-35CB-44F F-026ECC771AT6|
<> source MDMS Q)'\

« {) Reply @)
 {) status \(</

Figure|J.6 reproduced with the permission of UCAlug.

O

Figure J.6 — Update MeterConfig (add MeterMultiplies,
modify formNumberand ConfigurationEvent) Step 2

X
théD oK

de 0.3

IEC
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J.2.8 Update MeterConfig (add MeterMultipliers, modify formNumber and
ConfigurationEvent) — Step 3

The third step for updating a meter configuration using MeterConfig message is illustrated in
Figure J.7.

a XML
= version 1.0
= encoding UTF-8
= standalone

b {) UpdateResponseMessage

= xmins http://iec.ch/TC57/2021/schema/message
= xmlnsxsi http://www.w3.0rg/2001/XMLSchema-instance 3
= xsischemalocation http://iec.ch/TC57/2021/schema/message Message,xsd'-
« { Header N\
<{> Verb reply ¢ X
<> Noun MeterConfig O
<> Timestamp  2022-01-17T0933:37Z
<> MessagelD  5624858B-0365-482E-8335-746A9A06F3FB
<> CorrelationID A98D203B;35CB-44F0-AEAF-026ECCTT1AT6
<> Source MDMS
a {) Reply py 2
a <) Status )
<) Level OK
{> Code 00

IgC

Figure|J.7 reproduced with the permissionswf UCAlug.

Figure J.7 —Update MeterConfig (add MeterMultiplies,
modify formNumber and ConfigurationEvent) Step 3

Q
s

C
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J.2.9 UpdateMeterConfig (add MeterMultipliers, modify formNumber and
ConfigurationEvent) — Step 4

The fourth step for updating a meter configuration using MeterConfig message is illustrated in
Figure J.8.

version 1.0

encoding UTF-8

standalone

a {) UpdateResponseMessage

xsischemaloc: http://iec.ch/TC57/2021/schema/message Message.xsd

= xmins http://iec ch/TC57/2021/schema/message

= xminsxs http://www.w3.0rg/2001/XMLSchema-instance

« {) Header s
<> Verb reply N\
<> Noun MeterConfig ,

<> Timestamp  2012-12-17109:30:47Z
<> MessagelD  3C42D9B1-65C5-4588-972B-AEFAD6BSBE6C
< CorrelationlD 8B3EF3E8-C61C-4C91-BEF0-A1775570656A

< Source MDMS
« < Reply
a {) Status
<> Level ERROR N
<> Code 53
<> Reason Referenced object does not exist -
 {> ObjectiD g
& {) Names
<>name (\“ (c57129
<> NameType
) <> name MeterBadgeNumber
\@ 4 ¢ NameTypeAuthority
\ ] <> name UtilityXyZ
<) ObjectType "
<> type Meter

IEC

Figure|J.8 reproduced with the permission of UCAlug.

Figure J.8 — Update MeterConfig (add MeterMultiplies,
modify formNumber and ConfigurationEvent) Step 4



https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d

— 238 - IEC 61968-9:2024 © IEC 2024

J.2.10 Update MeterConfig (delete details) — Step 1

The first step for deleting a meter configuration using a MeterConfig message is illustrated in
Figure J.9. This use case deletes information concerning a Meter — not the Meter itself.

-
= version 10
= encoding UTF-8
= standalone

+ <) UpdateRequestMessage

= xmins https//iec.ch/TCS7/2021/schema/message
= xmins https//ucaiug.org/2022/MeterConfig#
= xminscs hittp://www.w3.0rg/2001/XMLSchema-instance
= xscschemalocation http://iec.ch/TC57/2021/schema/message Message.xsd http://ucaiug.org/2022/MeterConfig# MeterConfig.part100-ed2.xsd
« {) Header
Vosb. od
<> Noun MeterConfig
<> Timestamp  2012-12-20109:30:47Z )
<> MessagelD  07515735-060C-4125-9ATF-ETSAEATICATE
<> CorrelationID 07515735-060C-4125-9A1F-ETSAEA19CAT6 D)
<> AckRequired true -
<> Source as "\ o
4 <> Payload
« < ObjectUpdate (2)
B <> UpdatelD <> UpdateAction <> m-MeterConfig \
1 04E00F25-46A0-4C4B-AB60-946CAIAAIIBB  remove  m:MeterConfig \
» {3 mMeter h

<> moformNumber 125 (.
<> m MeterMultipliers

< Kind kH
( j<__> hvalue 144
a {2 m'Names
<> mname A47129
< a <> m:NameType

<> mname MeterBadgeNulnber
< 2 <> mNameTypeAuthority
) <> mname \ftilityXvZ
2 170F138F-DA29-4122-9F72-0D87CB678ESE  modify « m:MeterCohfig
4. 4G m-Meter
+ <) mConfigurationEvents
<> meeffectiveDateTime 2001-12-19T00:00:00Z
N « <> mNames
\" <> mname A47129
p 4 <> m:NameType
<> mname MeterBadgeNulnber
<> m:NameTypeAuthorit}
<> mname ilityXvzZ

IEC

Figure|J.9 reproduced with the permission of UCAlug.

Figure J.9 — Update MeterConfig (delete details) — Step 1



https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d

IEC 61968-9:2024 © IEC 2024 - 239 -

J.2.11 Update MeterConfig (delete details) — Step 2
The first step for deleting a meter configuration using a MeterConfig message is illustrated in
Figure J.10.
a XML
= version 1.0
= encoding UTF-8
= standalone
a { p-UpdateResponseMessage
= xmins http://iec.ch/TC57/2021/schema/message V
= xminsxsi http://www.w3.0rg/2001/XMLSchema-instance ’
= xsischemalocation http://iec.ch/TC57/2021/schema/message Message.).(sa-
a {) Header N\
<{> Verb reply 2
{2 Noun MeterConfig N2
<> Timestamp  2022-01-17T09:3147Z
<) MessagelD 4A39935,o~§dc'5-421C-BCD&A04460299£52
{) CorrelationID 0751,573§—060C—4125—9A1 F-E75AEA19CAT6
< Source MEMS
~ < Reply QO
a {) Status >
<> Level OK
‘' {) Code 03
IEC
Figure|J.10 reproduced with the perrpission of UCAIlug.
Figure J.10'=/Update MeterConfig (delete details) — Step 2
p -
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J.2.12 Update MeterConfig (delete details) — Step 3

The third step for deleting a meter configuration using a MeterConfig message is illustrated in
Figure J.11.

a XML
= version 10
= encoding UTF-8
= standalone

A< UpdateResponseMessage

= xmlns http://iec.ch/TC57/2021/schema/message
= xmlns:xsi http://www.w3.0rg/2001/XMLSchema-instance ' \
= xsischemalocation http://iec.ch/TC57/2021/schema/message Message.xsd '
a {) Header e
<) Verb reply \}
<> Noun MeterConfig X O
<> Timestamp  2022-01-17T09:33:47Z
{> MessagelD 5624858B-9365-482E-8335-746A9A06F3FB
<> CorrelationID 07515735.060€-4125-9A1F-E7SAEA19CAT6
<) Source MDMS’ )
a {) Reply <
a {) Status K
'.‘<> Level OK
<> Code 00

Figure|J.11 reproduced with the permission of-UCAlug.

Figure J.11 — Update MeterConfig (delete details) — Step 3
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J.2.13 Update MeterConfig (delete details) — Step 4

The fourth step for deleting a meter configuration using a MeterConfig message is illustrated in
Figure J.12.

a XML
= version 1.0
= encoding UTF-8
= standalone

a {) UpdateResponseMessage
= xsi:schemalLoc: http://iec.ch/TC57/2021/schema/message Message.xsd

= xmins http://iec.ch/TC57/2021/schema/message

= xminsxsi http://www.w3.0rg/2001/XMLSchema-instance

« {) Header
<) Verb reply »
<> Noun MeterConfig \

<> Timestamp  2012-12-20T09:30:49Z
<> MessagelD 1D5C5DDE-9849-449A-8DF5-E8144585A9EC
<> CorrelationID 07515735-060C-4125-9A1F-E75AEA19CA76

<> Source MDMS
« <> Reply \ N
« < status ~Q -
<> Level ERROR =\ O
{> Code 53
<> Reason Referenced object does not exist b
4 <> ObjectID h
« <> Names p A
<O rame  \es7129
a<{> NameT;}e
y <> name MeterBadgeNumber
/ ~ > NameTypeAuthority
a <> name UtilityXYZ

</
« {) ObjectType
QAN <D type Meter

IEC

«

Figure|J.12 reproduced with the permission of UCAlug.

Figure J.12 — Update'MeterConfig (delete details) — Step 4
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J.2.14 Delete MeterConfig — Step 1

The first step for deleting a meter is illustrated in Figure J.13.

IEC 61968-9:2024 © IEC 2024

This use case deletes the Meter itself — not just information concerning a Meter. Note that this
may involve marking the meter as deleted rather than actually purging it from a system.

Figure|

xsi:schemalocation

a {) Header
{> Verb delete O
<> Noun MeterConfig )
<> Timestamp  2012-01-217T09:30:47Z O
<> MessagelD  805C655B-4429-44C4-91C5-7692810627A% )
<> CorrelationlD 805C6555-4429-44C4-91C5-769281062047
<> AckRequired true
<> Source as 7
« <) Payload . Q)
a {» m:MeterConfig > "
a () mMeter N

J.13 reproduced with the permission of UCAlug.
C

- ML
= version 1.0
= encoding UTF-8
= standalone

« {)|DeleteRequestMessage
= xmins http://iec.ch/TC57/2021/schema/message g
= xmins:m http://ucaiug.org/2022/MeterConfig# D)
= xmins:s http://www.w3.0rg/2001/XMLSchema-instance g

http://iec.ch/TC57/2021/schema/message Message.xsd http://ucaiug.org/2022/MeterConﬁg;¢
MeterConfig.part100-ed2.xsd

a2 r;t‘(;nﬂguraﬂonEvents
N {> meffectiveDateTime 2001-12-24T00:00:00Z
\ a 2 > m:Names
{2 m:name A47129
@) ~ {) m:NameType
<> mname MeterBadgeNumbef
« {» m:NameTypeAuthority

<> mname UtilitfxyZ

IEC

Figure J.13 — Delete MeterConfig — Step 1
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J.2.15 Delete MeterConfig — Step 2

The second step for deleting a meter is

- 243 -

illustrated in Figure J.14.

a ¥ML

version

encoding

standalone

& { DeleteResponseMessage

1.0
UTF-8

Figure|

Figure J.14 —

= xmins http://iec.ch/TC57/2021/schema/message
= xXmins= NP/ WWW.W3.0rgy U0 [7TANLCSChema-mnslance
= xsischemaloc: http://iec.ch/TC57/2021/schema/message Message.xsd .
2 > Header '
<> Verb reply N
<> Noun MeterConfig (>
<O Timestamp  2022-01-17T09:31:47Z
<> MessagelD  4AB99350-38CE-421GFRCD8-
A0446D299E62
<> CorrelationID  805C655B-4429@4C4-91C5-769281062
A7
<> Source MDMS, ': -
« <) Reply
<> status L
NS Level OK
{2 Code 0.3

IEC

J.14 reproduced with the permission of UCAlug:

Delete MeterConfig — Step 2
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J.2.16 Delete MeterConfig — Step 3

The third step for deleting a meter is illustrated in Figure J.15.

a ¥ML
= version 1.0
= encoding UTF-8
= standalone

4 {) DeleteResponseMessage

= xmins Attp/7iec.ch/ 1Ca 77202 T/5chema/message
= xmlnssi http://www.w3.0rg/2001/XMLSchema-instance W
= xsi:schemalLoc: http://fiec.ch/TC57/2021/schema/message Message.;c;d“
a {) Header =
{) Verb reply \df
<2 Noun MeterConfig ¢ N

' \9/

<{) Timestamp  2022-01-17T09;33:477
< MessagelD 5624858B-9365-482E-8335-746A9A06f3

B <
< CorrelationID 805t6‘55'8-4429-4dc4-91C5-769281062
JAT
¢> source  ~CIMDMS
a {) Reply A
a <> status
< Level OK
C {? Code 0.0

RN\

IEC

Figure|J.15 reproduced with the permission of UCAlug.

Figure J.15 — Delete MeterConfig — Step 3
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J.2.17 Delete MeterConfig — Step 4

The fourth step for deleting a meter is illustrated in Figure J.16.

a WML
= version 1.0
= encoding UTF-8
= standalone
4 <) DeleteResponseMessage
= xsischemalocation http://iec.ch/TC57/2021/schema/message Message.xsd
=—xmins Tty ecThy TCS 77 202 T/ sChema/ message
= xmins:xsi http://www.w3.0rg/2001/XMLSchema-instance \
a {) Header QY
<> Verb reply ’
<> Noun MeterConfig -
<> Timestamp  2012-01-21T09:30:49Z N
{> MessagelD E45F5726-A4A4-4FCD-A3F2-400675911[)64- i
<> CorrelationID 805C655B-4429-4464-91C5-7692810627;?‘
<> Source MDMS y
2 <> Reply _
a { Status . \¢
{>level [ERROR ()
<> Code 53,
<7 Reason Réi\‘arehced object does not exist
« <> ObjectiD
« {2 Names
% <> name (C57129
N 4 {» NameType
: {7 name MeterBadgeNum}
a {> NameTypeAuthority
<> name Utility
\ a <) ObjectType
‘ {> type Meter
Figure|J.16 reproduced with the permission of UCAlug.

Figure J.16 — Delete MeterConfig — Step 4

KYZ

IEC
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J.2.19 Create UsagePointConfig — Step 2

The second step for instantiating a usage point using a UsagePointConfig message is illustrated

in Figure J.18.
» XML version="1.0" encoding="UTF-8" standalone="
= { CreateResponseMessage
] = xmins = xminsosi = ssischemaloca: <2 Header <> Reply
1 http:/fiec.ch/ http:// http:/fiec.ch/ a Header & Reply
TC57/2021/ www.w3.0rg/2001/  TC57/2021/schema/
schema/message XMLSchema-instance message
Message.xsd
<> Verb reply « { Status
<2 Noun UsagePointConfig <7 Level OK
<> Timestamp 2022-01-17709:31:47Z <> Code (3

{> MessagelD  4AB99350-38CE-421C-8CD8-AD446D299E62
<> CorrelationID 530E10E4-BEBD-4BE3-B346-72013D575395
< Source MDMS

Figure|J.18 reproduced with the permission of UCAlug.

Figure J.18 — Create UsagePointConfig — Step(2

J.2.2D Create UsagePointConfig — Step 3

IEC

The third step for instantiating a usage point using a UsangbintConfig message is illusfrated

in Figure J.19.

a ML -
= wversion 1.0 QN
= encoding UTF-8 >
= stondalone X %
a ¢ CreateResponseMessage >
= xmins http;.’)’te“c‘.chﬂCSi'fZGZUschemaj message
= xmins:si h‘tt;p;:;f‘ww.wiorgﬂom/’)(MLSchema-instance-
= € schemaLocation Cttps//iec.ch/TCS7/2021/schema/message Message.sd
a <> Header _
" <2 Verb reply
< Noun UsagePointConfig
YA <) Timestamp  2022-01-17T09:33:47Z
( <> MessagelD 5624858B-9365-482E-8335-T46A9A06F3FE
N\ <> CorrelationiD 530E10£4-BESD-4BE3-B346-72013D575395
y <> Source MDMS
N | A8 Repy
¥ | <) Status
{2 Level OK
< Code 00

Figure J.19 reproduced with the permission of UCAlug.

Figure J.19 — Create UsagePointConfig — Step 3

IEC
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J.2.21 Create UsagePointConfig — Step 4
The fourth step for instantiating a usage point using a UsagePointConfig message is illustrated
in Figure J.20.
- XML
= version 1.0
= encoding UTF-8
= standalone
~ {7 CreateResponseMessage
= xsischemaloc: http://iecch/TC57/2021/schema/message Message.xsd
= xmins http://fiec.ch/TC57/2021/schema/message
= xmins:xs http://www.w3.0rg/2001/XMLSchema-instance
a {2 Header
<> Verb reply /
<> Noun UsagePointConfig
<> Timestamp  2012-01-17T09:30:49Z ),
<> MessagelD  1ABAS8DF-BDC9-47C6-9FDB-ES6BCFT26FT7 O\
<> CorrelationlD 530E10£4-BEBD-4BE3-B346-72013D575395 g
<> Source MDMS \4
a {J Reply \
« {) Status P ___
<> Level ERROR (
<> Code 54 N
<7 Reason Referenced object already exists A
+ <> ObjectiD -
« <> Names <
Oname ¢ \DFI24179
2 <> NameType
P <> name ServiceDeliveryPointiD
/ « {3 NameTypeAuthority
1: < name UtilityXYZ
« <> ObjectType
O type UsagePoint
N IEC
Figure|J.20 reproduced with the permission of UCAlug.

Figure J.20 - Créate UsagePointConfig — Step 4
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J.2.22 Create MasterDataLinkageConfig — Step 1

The first step in creating linkages to reflect a meter installation is shown in Figure J.21.

This use case links the previously created Meter with the previously created UsagePoint
(reflecting a meter installation).

-
= wversion 1.0
= encoding UTF-8
= standalone
= {7 CreateRequestMessage
= xmins http://iec.ch/TC57/2021/schema/message
= xmins: http://ucaiug.org/2022/MasterDatalinkageConfig# )
= xmins:xs http://www.w3.0rg/2001/XMLSchema-instance
= xsischemaloc: httpy//iec.ch/TC57/2021/schema/message Message.xsd http://ucaiug.org/2022/MasterDatalinkageConfig# MasterDatalmk;;eEo;\hg.pa 100-
ed2.xsd
<> Header X
<> Verb create )
<> Noun MasterDatalinkageConfig W

<2 Timestamp 2012-01-17T10:00:472
<> MessagelD FATF3703-D16A-4D3C-901A-553E1E26EA03
<> CorrelationlD F47F3703-D16A-4D3C-901A-553E1E26EAD3
<> AckRequired true
<> Source cs
« ¢ Payload
a {7 m-MasterDataLinkageConfig
« {» mConfigurationEvent
<> meeffectiveDa 2012-1}-2_5{10:36:472

a { mMeter »
~<> mNames N
G mname A47129
va £ mNameType
<> mname MeterBadgeNumber
« { > m:NameTypeAuthority
< <) m:name UtilityXYZ
<> mUsagePoint\ =
% ¢ m-Names
<> m:name UP124179
~ <> mNameType
<> mname ServiceDeliveryPointlD
\ « {2 m:NameTypeAuthority
.—"‘ !. - <» mname UtilityXYZ

IEC

Figure|J.21 reproduced with-the permission of UCAlug.

C
Figure J.21 — Create MasterDataLinkageConfig — Step 1
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J.2.23 Create MasterDataLinkageConfig — Step 1

IEC 61968-9:2024 © IEC 2024

The second step in creating linkages to reflect a meter installation is shown in Figure J.22.

a XML

version

encoding

standalone

a {) CreateResponseMessage

= xmins

1.0
UTF-8

http://iec.ch/TC57/2021/schema/message

= xmins:si
= xsischemalocation
& < Header

a {J Reply

http:/7www.w3.0rg/200T/XMLSchema-instance
http://iec.ch/TC57/2021/schema/message Message.xsd (

<> Verb reply

<2 Noun MasterDatalinkageConfig

<> Timestamp  2012-01-17T10:00:487

{> MessagelD  86BDABDS-AATF-4139-0290-§5DA93F3DAT1
<> CorrelationID F47F3703-D16A-4D3C-9QTA- 5536 1E26EA03
<) Source MDMS \C

£

a { Status , " i
<> Level ‘oK
{>€Code 03

IEC

o

Figure|J.22 reproduced with the permission of UCAlug.

Figure J.22 — Create MaéterDataLinkageConfig — Step 2
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J.2.24 Create MasterDataLinkageConfig — Step 3

The third step in creating linkages to reflect a meter installation is shown in Figure J.23.

a XM
= version 1.0
= encoding UTF-8
= standalone

a { CreateResponseMessage

= xmins http://iec.ch/TC57/2021/schema/message

= xXmins:xsi http://www.w3.0rg/2001/XMLSchema-instance

= xsischemalocation http://iec.ch/TC57/2021/schema/message Message.xsd

4 > Header N
<{> Verb reply Q)+
<> Noun MasterDataLinkageConfig (

<> Timestamp  2022-01-17T09:33:47Z
<> MessagelD  56248588-9365-482E-8335T46A9A06F3FB
{) CorrelationIlD F47F3703-D16A-4D3C S0TA-553E1E26EA03

<> Source MDMS
a {2 Reply %
a { Status L
<> Level OK
{>Code 00

IEC

Figure|J.23 reproduced with the permission of UCAIug.

Figure J.23 — Create MasterDataLinkageConfig — Step 3
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J.2.25 Create MasterDataLinkageConfig — Step 4

The fourth step in creating linkages to reflect a meter installation is shown in Figure J.24.

a WML
= version 10
= encoding UTF-8
= standalone

& {) CreateResponseMessage
= xsischemalocation http://iec.ch/TC57/2021/schema/message Message.xsd
=xmins—————————hittpyfecthy TE 577202 t/schemaymessage

= xmlins:xsi http://www.w3.0rg/2001/XMLSchema-instance

a {) Header QY
<{> Verb reply ’
<> Noun MasterDatalinkageConfig ’

<> Timestamp  2012-01-17T09:30:49Z
<> MessagelD 3A854405-BEB6-418B-B6BC-6EEE172D1AZ2A
<{> CorrelationIlD F47F3703-D16A-4D3C—901A«553E1E26M63‘
<> Source MDMS "

a {) Reply
a {) Status

Ve

{> Level  ERROR
<> Code 53 ,-&
{2 Reason |R€Jerenced object does not exist

a {> ObjectiD’
F <> Names
& <2 name UP124179
\ a {> NameType
E <> name ServiceDeliveryPoiftiD
a {) NameTypeAuthority
<> name Utility}yZ
< « {) ObjectType

P~

{> type UsagePoint
IEC

e
-

Figure|J.24 reproduced with-the permission of UCAlug.

Figure J.24 — Create MasterDataLinkageConfig — Step 4
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J.2.26 Delete MasterDataLinkageConfig — Step 1

The first step in destroying linkages is shown in Figure J.25. This reflects a meter removal.

Figure|

version 1.0
encoding UTF-8
= standalone

« {) DeleteRequestMessage

= xmins http://iec.ch/TC57/2021/schema/message
= xminsim http://ucaiug.org/2022/MasterDatalinkageConfig#
=—xmins— it org 2 Ee A Schemastance

= xsischemalocation http://iec.ch/TC57/2021/schema/message Message.xsd ht'tp:,’/ucaiug.org/2022/MasterDataLinkageConﬁé#
MasterDatalinkageConfig.part100-ed2 xsd

a {) Header
<{> Verb delete O\
<> Noun MasterDataLinkageConfig ~
{7 Timestamp  2012-02-01T10:00:47Z N
<> MessagelD  DODAF9E1-D62F-4711-9C05-869BEBECSD77 Jon -
<> CorrelationID DODAF9E1-D62F-4711-9C05-8698EBECSD77 v
<> AckRequired true <
<> Source as O
<> Payload )
« { m:MasterDataLinkageConfig "

« {» m«ConfigurationEvent
O m:effecﬂveDatleﬂme 2012-02-02T00:00:00Z

« {2 mMeter A\
2 <> mNames <
<> mname A47129
a <) m:NameType
$ <> mname MeterBadgeNumbdr
s \ a {> m:NameTypeAuthority

a € InUsagePoint
\ ; <> m:Names
<> m:name UP124179
« {» m:NameType
<> mname ServiceDeliveryPoin

a {> m:NameTypeAuthority

J.25 reprodced with the permission of UCAlug.

Figure J.25 — Delete MasterDataLinkageConfig — Step 1

o

<> mname UtilithXyZ

<> mname UtilithXyZ

IEC
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J.2.27 Delete MasterDataLinkageConfig — Step 2

The second step in destroying linkages is shown in Figure J.26.

a KM
= version 1.0
= encoding UTF-8
= standalone

4 {) DeleteResponseMessage
http://iec.ch/TC57/2021/schema/message

= xmins
=—xmins ST hl[p.[/WWW:WS.UIg/dUU |/AML:sc'lu:llld-il15mr1Le

= xsi:schemalocation http://iec.ch/TC57/2021/schema/message Message.xsd

a {) Header \
<{> Verb reply !
<> Noun MasterDatalinkageConfig .
{> Timestamp  2022-01-17T09:31:477 \J
<> MessagelD 4AB99350-38CE-421C-8CDE-AG246D299E62
< CorrelationlD DODAFIE1-D62F-4711 -9(:'(;5-:8%598EBEC5D77
<> Source MDMS O
a <) Reply . (
a < status g« \
<D Level OK
<> gode 03

~\ /

IEC

Figure|J.26 reproduced with the permission of UCAlug.

Figure J.26 — Delete MaSierDataLinkageConfig — Step 2



https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d

IEC 61968-9:2024 © IEC 2024

J.2.28

— 255 —

Delete MasterDataLinkageConfig — Step 3

The third step in destroying linkages is shown in Figure J.27

a XML

version

encoding

standalone

4 {) DeleteResponseMessage

1.0
UTF-8

Figure|J.27 reproduced with the permission of UCAlug.

¢

{? Level (&K A

<O Code 00

,

Figure J.27 — Delete MasterDataLinkageConfig — Step 3

= xmins http://iec.ch/TC57/2021/schema/message

= mlsct bbb w3-0rg/200 HodMLSchema-instance

= xsi:schemaLocation http://iec.ch/TC57/2021/schema/message Message.xsd

a {) Header
<{> Verb reply 3
<> Noun MasterDatalinkageConfig 2
{) Timestamp  2022-01-17T09:33:47Z \~
<> MessagelD 56248583-9365-4825-3335-?{4@9/‘\669%
{7 CorrelationlD DODAF9E1-D62F-4711-9C@5~8698EBEC5D77
<> Source MDMS N°

a <) Reply -
a {) status 72

IEC
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J.2.29 Delete MasterDataLinkageConfig — Step 4

The fourth step in destroying linkages is shown in Figure J.28.

a L

1.0
UTF-8

= standalone

« {) DeleteResponseMessage

xsi:schemalocation http://iec.ch/TC57/2021/schema/message Message.xsd

2024

Figure|

J.2.3

This
then
the s
exam
order|

The
Exec

payldg

= xmins http://iec.ch/TC57/2021/schema/message
= xmins:x http://www.w3.0rg/2001/XMLSchema-instance
a {) Header
<) Verb reply
noun WiasieTUdlaLiNKage onng

<> Timestamp 2012-02-01T10:00:49Z
<> MessagelD C31A2527-0DEC-476B-B10B-DABIF2DBAC26
<> CorrelationlD DODAF9E1-D62F-4711-9C05-8698EBECSDT7

< Source MDMS
« <) Reply O\
« ) status
<) Level ERROR
<> Code 5.12 \
<> Reason Invalid Object Relationship b
~ { ObjectiD (2)
B <{> Names < ObjectType
1 a Names N* a ObjectType
<> name UP124179 < type Us.
« { NameType g
<> name /ServiceDeliveryPointiD
al> Nlml‘l’y}.}u&imity
<2 name UtilityXYZ
2 ~ Names ! & ObjectType
<> name a0 <> type Mg
» {2 NameType-
<> name MeterBadgeNumber
« {2 NameTypeAuthority
<> name UtilityXYZ

J.28 reproduced with the permission of UCAlug.

Figure J.28 — Delete:MasterDataLinkageConfig — Step 4

D Execute OperationSet = Step 1

Ise case utilizes an Qperation Set to first create a Meter, then create a UsagePoinf
ink the Meter and the UsagePoiint (reflecting a meter installation). In essence, it per
hme functions as(several of the previous use cases, but does so in a single message
ple uses the appropriate Booleans to ensure that the steps are executed in the presg
and that all.three steps shall succeed or the entire transaction shall fail.

IiteRequestMessage shown in a segment above the Operation payload. The Ope
ad«onsists of three elements, each of which are expanded in turn in the segments

gePoint

ter

IEC

, and
orms
This
ribed

first step’/ in this process is depicted in Figure J.29. This figure is large with the

ation
which

follow-
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a XML
= version 10
= encoding UTF-8
= standalone
a {) ExecuteRequestMessage
= xmins http://iec.ch/TC57/2021/schema/message
= xminsm http://ucaiug.org/2022/MeterConfig#
= xminsup http://ucaiug.org/2022/UsagePointConfig#
= xmins:mdic http://ucaiug.org/2022/MasterDataLinkageConfig#
= xminsxsi http://www.w3.0rg/2001/XMLSchema-instance
= xsischemalocation http://iec.ch/TC57/2021/schema/message Message.xsd http://ucaiug.org/2022/MeterConfig# MeterConfig.part100-ed2.xsd http://ucaiug.org/2022/
UsagePointConfig# UsagePointConfig.part100-ed2.xsd http://ucaiug.org/2022/MasterDatalinkageConfig# MasterDataLinkageConfig.part100-ed2.xsd
« <) Header
<> Verb execute
<> Noun OperationSet
G » 2012-92-20700:3647Z
<> MessagelD D921A053-80C1-4DB6-960E-2603127B7892 v
<> CorrelationlD \D921A053-80C1-4DB6-960E-2603127B7B92 (L
<> AckRequired true Q
<> Source cis .
4 <> Payload q M
4 <) OperationSet O’
<) OperationSetiD EBF93E1E-20C0-4739-AA03-C3218A9BFB97
<> EnforceMsgSequence true
<) EnforceTransactionalintegrity true %
» <) Operation (3) @
\g IEC
- o 3) S\\%
:=:} <> OperationiD <> Verb <> Noun <> mMeterConfig O <> up: K> me
1 create  MeterConfig A m:MeterConfig
a {> mMeter Q
<> mformNumber 25 Q
+ <> mConfigu ’:Q -
\ m:effectiveDateTime 2012-12-21700:00:00Z
g\\)‘ <> mNames
<> mname (34531
@ « <> m:NameType
\? <> mname MeterBadgeNumber
a {> m:NameTypeAuthority
<> mname UtilityXyZ
3 2 create UsagePointConfig L. V. | N J v up:U
2 3 crejte AMas(elDalaLmkageCElﬁg A £ N | I* mdic
IEC
L5
&N
> 3)
B |f <> OperationID <> Verb <> Noun * <> mM. <> upUsagePointConfig > md
U 1 create nfig [ vim:m
= 2 ‘creal @gernlConﬁg a up:UsagePointConfig
« <) up:UsagePoint
§ . <> up:amiBillingReady  amiCapable
<> up:connectionState  connected
Q~ <> upisSdp true
<> upisVirtual false
e <> up-phaseCode B
O <> upreadCycle ReadCycle)
« < up:ConfigurationEvents
\@ <> up:effect 2012-12-21700:00:00
<> upname UP43639
a <) up:NameType
<> up:name ServiceDeliveryPointiD
a {) up:NameTypeAuthority
<> upmame UtilityXYZ
3 3 create MasterDataLinkageConfig * mdic

IEC
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a <) OperationSet
<> Ope: EBFI3E1E-20C0-4739-AA03-C3218A9BFBI7

<> Enfo true
<> Enfo true
a <> Operation (3)
<> OperationiD <> Verb <> Noun <> mm <> upU <> mdicMasterDataLinkageConfig
1 1 create  MeterConfig vmM
2 2 create  UsagePointConfig viup:U
3 3 create  |MasterDatalinkageConfig  mdlc:MasterDataLinkageConfig
& < mdicConfigurationEvent
<> mdiceffc [2012-12-21700:00:002
<> mdicMeter
a <> mdicNames
<> mdicnan (C34531
<> mdicNameType
<> mdicnar MeterBadgeNumber
<> mdicNameTypeAuthority
<> mdicn UtilityXYZ,
- <7 maic jePoint
a {> mdicNames
<> mdicnar [UP43639 -
+ <> mdicNameType j \ v
<> mdcnd :SevvlceDeI\“eryPolnﬂ
)
LN dicNameTypealthority
A, <> mdicn | UtilityXYZ.
IEC
Figure|J.29 reproduced with the permission of UCAlug. C
(
Figure J.29 — Execute OperationSet — Step ™
J.2.31 Execute OperationSet — Step 2 \

¢

The gecond step for executing the OperationSet is illustrated in Figure J.30.

a WML X
N\
version 1.0 5\&

= encoding UTF-8 %
= standalone \g\(\
a<> ExecuteResponseMessage
= xmins 4htt;):-//'iec.ch/T (C57/2021/schema/message
= xmlins:xsi ,hEp://www.wB.org/2001/XMLSchema—instance
= xsi:schemaLocé'ti;)n‘ http://iec.ch/TC57/2021/schema/message Message.xsd
a {> Header J
VA <> Verb reply
C <> Noun OperationSet
| <) Timestamp  2012-12-20T09:30:48Z
{ I <O MessagelD 08A2E193-F5D3-4672-B26D-A99A55591799
< CorrelationID D921A053-80C1-4DB6-960E-2603127B7B92
’ <> source MDMS
) a <> Reply
a < status
<{> Level OK
{> Code 03

IEC

Figure J.30 reproduced with the permission of UCAlug.

Figure J.30 — Execute OperationSet — Step 2
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J.2.32 Execute OperationSet — Step 3

The third step for executing the OperationSet is illustrated in Figure J.31.

4 {) ExecuteResponseMessage
= xmlns http://iec.ch/TC57/2021/schema/message
= xmlns:xsi http://www.w3.0rg/2001/XMLSchema-instance
= xsischemalLocation http://iec.ch/TC57/2021/schema/message Message.xsd
4 {) Header
<> Verb reply
<7 Noun OperationSet
<> Timestamp 2012-12-20T09:30:49Z E
<> MessagelD A8E8FE70-6960-4724-BF1C-CE2804EEA638 N
<> CorrelationID D921A053-80C1-4DB6-960E-26031 273'7592'
<> Source MDMS O
4 <) Reply "
4 < Status X O
<> Level OK o
<> Code 00  ©

IEC

Figure|J.31 is reproduced with the permission of UCAlug.

Figure J.31 — Execute OperationSet — Step 3

J.2.33 Execute OperationSet — Step 4

The third step for executing the OperationSetiis illustrated in Figure J.32. This figure is a
one with the status element collapsed in the top segment, and shown expanded in the b
segment.

large
bttom
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w| ¥ML version="1.0" encoding="UTF-8" standalone=""
4/ {) ExecuteResponseMessage
= xsischemalocation http://iec.ch/TC57/2021/schema/message Message.xsd
= xmlns http://iec.ch/TC57/2021/schema/message
= xmlns:xsi http://www.w3.0rg/2001/XMLSchema-instance
4 ) Header
<> Verb reply
<> Noun OperationSet
<> Timestamp 2012-12-20T09:30:49Z
<> MessagelD 929BFC21-06FA-4D7E-94FE-C58B3C94EFAC
<> CorrelationlD |D921A053-80C1-4DB6-960E-2603127B7B92
<> Source MDMS
a <> Reply
v £ Status (3)
(EEC
< O staths 3 N
<> Level <> Code <) Reason > OperationSet
ERROR 5 Ref d = Operation
' ] T o
exists %
4> OperationSetlD EBFIIE1E-20C0-4739-AA03-CI218A9BFEST \
« ¢ Operation b
<> OperationiD 2
« < ObjectiD C)
» < Names
<7 name gP&
<> Namalype
/ hc’) name SeniceDelveryPointiD
\< « <> NameTypeAuthority
) <> name UtilityXYZ
p Type
4 <> type UsagePoint
2 ERROR 57 Unableto  OperationSet \\
enforce KQ
transactional
inegrity
<2 OperationSetiD %;sgc 0-4739- AAD3-CI218A9BFRST
= {7 Operation
> OperationlD 1
e « {2 ObjectlD
A\Q « £ Names
<»name C34511
\ « € NameType
I\Q <> name MeterBadgehumber
J § m « €2 NameTypeAuthority
\ <> mame UtilityX¥Z
C ’\\ 2 <> ObjectType
A {2 type  Meter
3 ERROR 57 Unableto ¢+  + OperationSet
@?‘&onal
rity
C) £ OperationSetlD EBFAIE1E-20C0-4739-AAD3-CI218AGBFEST
~ { Operation
@ 4 ¢ Operationid 1
= < ObjectiD (2)

Q‘ 2| <> Names <> ObjectType
O 1 + Names « ObjectType
Y £ name C34531 <2 type Mgees

P
<? name MeterBadgeNumber
\ 4 ¢ NameTypeAuthority
2 = Names » ObjectType

<> name UP436I3
= ¢ NameType
<? name ServiceDeliveryPointiD

« ¥ NameTypeAuthority
£ name  UtilityXvZ

Figure J.32 reproduced with the permission of UCAlug.

Figure J.32 — Execute OperationSet — Step 4

J.2.34 Change ObjectNamesConfig

ObjectNamesConfig has been deprecated. Please refer to IEC 61968-100:2022.

<> type UsagePoint

IEC
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Annex K
(normative)

EUMED Metering UML Model

K.1 EUMED Metering profile and associated European regulation

K.1.1 The EUMED Metering profile

The European Union has released its implementing regulation on interoperability requirements
and nmon-discriminatory and transparent procedures for access to metering and consun)ption
datad This Annex K proposes a customized profile of IEC 61968-9:2023 supporting
implgmenting act requirements. Additional supporting information can be found in Annex L and
Anneik M. This customized profile is called the EUMED (EUropean My Energy Data) Mefering
profile. Annex K, Annex L, and Annex M are intended to stand together and operate
independent from the other Annexes in this document. These three annexés\will appear |to be
similgr to the others, but have been modified specifically for EUMED Metering purposes. fome
of thg more significant modifications include:

— The profiling methodology is based on IEC 62361-103 Standard_Profiling.

ne profiling tool used is MODSARUS®3, a licence free tool# and Sparx Systems Entefprise
rchitect third party extension.

T
A
— Oply a subset of IEC 61968-9:2024 functionality is supported by the EUMED Meiering
profile.

T

ne use of IEC 61968-100:2022 to carry""EUMED Metering profile messaggs is
rgcommended but not required.

— The CIM UML models used are:
o[ Input UML Model:

iec61970cim17v40_iec61968cim13v13b_iec62325¢cim03v17b_CIM100.1.1.1.eaj
e | Output UML Model
20220609_EUMEDMetering_iec61970cim17v40_iec61968cim13v13b_iec62325¢im0
3v17b_CIM100.1.1.1{eap

The qutput UML Model,‘contains the EUMED metering contextual model with several pachages
creatpd by the MODSARUS® tool. A future implementation guide will describe the tool uspge.

The neader shalld also note that the CIM Name, NameType, and NameTypeAuthority classes
have |been utilized in the EUMED Metering profile in a way specific to the European regulgation.

K.1.2 The Associated European regulation

European Commission develops Implementing Acts (lAs) that further define data
interoperability requirements and procedures as stated in Articles 20, 23 and 24 of the
Electricity Directive (EU) 2019/944:

2 https://energy.ec.europa.eu/publications/implementing-regulation-interoperability-requirements-and-non-
discriminatory-and-transparent_en

3 Modsarus® is the trade name of a product supplied by Sparx Systems. This information is given for the convenience
of users of this document and does not constitute an endorsement by IEC of the product named. Equivalent
products may be used if they can be shown to lead to the same results.

4 https://sparxsystems.com/products/3rdparty.html#modsarus
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Article 24(1) states: "In order to promote competition in the retail market and to avoid
excessive administrative costs for the eligible parties, Member States shall facilitate the full
interoperability of energy services within the Union."

Article 24(2) states: "The Commission shall adopt, by means of implementing acts,
interoperability requirements and non-discriminatory and transparent procedures for access
to data referred to in Article 23(1)."

Article 23(1) states "When laying down the rules regarding the management and exchange
of data, Member States or, where a Member State has so provided, the designated
competent authorities shall specify the rules on the access to data of the final customer by
eligible parties in accordance with this Article and the applicable Union legal framework. For
the purpose of this Directive, data shall be understood to include metering and consumption
data as well as data required for customer switching, demand response and other servjces."

IEC §2325-451-10 was published as an IEC standard in 2020 and is named the-"EUMED
(EUrgpean My Energy Data) Market profile". The "EUMED Metering profile" complemenis the

"EUMED Market profile" as explained in IEC 62325-451-10.

K.2 | EUMED Metering global view

A glgbal view of EUMED Metering model is given in this Clause K.2. It can be brpadly
decoposed in 5 groups of Entities (EUMED Metering entities\are generally representg¢d as

UML [CIM classes with possible restrictions).

Rpot group: composed of MeterReadingSet class{MeterReadingSet is not a CIM [class
(gure virtual root). Its purpose is to encapsulate.a set of MeterReadings (containler of
measured values), UsagePoints (points related t6 the measurements) and ReadingTypes
(dharacterization of the kind of the measured.values). If UsagePoint and ReadingType are
implicit, they may be omitted and only MeterReadings are given. But, if UsagePoint and
ReadingType are present, they are supposed to be referred to by MeterReadings regp. by
IntervalBlocks. In case of multiple UsagePoints and ReadingTypes, this means that the
value container may contain measured values related to several UsagePoints and sqveral
ReadingTypes.

MEter Reading group: composed of MeterReading, Meter, Customer and IntervalBlock
classes. MeterReading is a-CIM class (restriction on attributes: isCoincidentTrigger attribute
is| not used) giving the period of measurement (valuesinterval) for a given point (refefence
tq UsagePoint). It has optional and limited capabilities of identification for outside refefence
(gither mRID or name\inherited from ldentified object). It may be further characteriz¢d by
Meter (reference-tothe physical device) and Customer (reference to the category/kind).
IntervalBlock is a-CIM class with no capabilities of identification for outside referende. Its
only purposefisito allow reference to ReadingType and access to individual readings.

Interval Reading group: composed of IntervalReading and ReadingQuality classes.
IntervalReading is the CIM class used to contain the measured value and the time interval
of thexmeasurement (value and timePeriod inherited from BaseReading) or the timegtamp
of the"measurement (timestamp inherited from MeasurementValue). It may be assogiated
to several reading quality attributes (association to ReadingQuality). It has optional and
limited capabilities of identification for outside reference (either mRID or name inherited
from Identified object).

Usage Point group: composed of UsagePoint, UsagePointLocation, Name, NameType and
NameTypeAuthority classes. UsagePoint is a CIM class but none of its 20 owned attributes
is used. Its purpose is to identify points related to the measurements (using either mRID or
name) optionally characterized by a location. mRID (inherited from IdentifiedObject) is the
only allowed attribute in the specialization (name, aliasName or description are not allowed).
Name / NameType / NameTypeAuthority (association inherited from IdentifiedObject) is
restricted to one (this is an alternative way to identify the UsagePoint). Usage pointis related
to a set of measured values (referenced at the MeterReading level).
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— Reading Type group: composed of ReadingType, Name, NameType and
NameTypeAuthority classes. This is the full CIM class (no restriction on owned attributes).
The only restrictions are related to identification or naming capabilities (either mRID or name
should be used). mRID (inherited from IdentifiedObject) is the only allowed attribute in the
specialization (name, aliasName or description not allowed). Name / NameType /
NameTypeAuthority (association inherited from IdentifiedObject) is restricted to one (this is
an alternative way to identify the ReadingType). 16 attributes that permit to characterize a
set of measured values (referenced at the IntervalBlock level).

The list of EUMED Metering Entities derived from CIM Classes is given in Table K.1.

Fable K4 Entities—of-the-EUMED Metering Model
rawvli .

Reprinted with the permission of UCAIlug.

Name Description
MeterlReadingSet Root of the message.
MeterIReading Set of values obtained from the meter.
Meter Physical asset that performs the metering role of the usage point. Used for
measuring consumption and detection of events.
Custdmer Organisation receiving services from service supplier;
IntervalBlock Time sequence of readings of the same reading type. Contained interval readings

may need conversion through the application of an-offset and a scalar defined in
associated pending.

IntervalReading Data captured at regular intervals of time. lnterval data could be captured as
incremental data, absolute data, or relative data. The source for the data is usuglly a
tariff quantity or an engineering quantity. Data is typically captured in time-taggq
uniform, fixed-length intervals of 5min,” 10 min, 15 min, 30 min, or 60 min.

NOTE Interval Data is sometimés+also called "Interval Data Readings" (IDR).

o

Read|ngQuality Quality of a specific reading value or interval reading value. Note that more than one
quality may be applicable to@ given reading. Typically not used unless problemsg or

unusual conditions occur(ive., quality for each reading is assumed to be good unless
stated otherwise in associated reading quality type). It can also be used with thg
corresponding readifg quality type to indicate that the validation has been perfofmed
and succeeded.

UsagePoint Logical or physical point in the network to which readings or events may be
attributed. Used at the place where a physical or virtual meter may be located;
however,. it is not required that a meter be present.

Usagg¢PointLocation Location)of an individual usage point.

Read|ngType Detailed description for a type of a reading value. Values in attributes allow for the
creation of recommended codes to be used for identifying reading value types a
follows: <macroPeriod>.<aggregate>.<measuringPeriod>.<accumulation>.

<flowDirection>.<commodity>.<measurementKind>.
<interharmonic.numerator>.<interharmonic.denominator>.
<argument.numerator>.<argument.denominator>.<tou>.<cpp>.
<consumptionTier>.<phases>.<multiplier>.<unit>.<currency>.

Namdg The Name class provides the means to define any number of human readable njames
for an object. A name is not to be used for defining inter-object relationships. Fqr

mntar ahioct ralaticonching inotaad o tha ahinat idontificatins DN
HHET 4] et eRSHPSHRSteaeuSe—+r 4] e eRtHHeaHoR— <o —

NameType Type of name. Possible values for attribute 'name’' are implementation dependent but
standard profiles may specify types. An enterprise may have multiple IT systems
each having its own local name for the same object, e.g. a planning system may have
different names from an EMS. An object may also have different names within the
same IT system, e.g. localName as defined in CIM version 14. The definition from
CIM14 is:

The localName is a human readable name of the object. It is a free text name local to
a node in a naming hierarchy similar to a file directory structure. A power system
related naming hierarchy may be: Substation, VoltageLevel, Equipment etc. Children
of the same parent in such a hierarchy have names that typically are unique among
them.

NameTypeAuthority Authority responsible for creation and management of names of a given type;
typically an organization or an enterprise system.

The structure of the EUMED Metering model is given in Figure K.1.
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K.3 EUMED Metering Entities

K.3.1 General

EUMED Metering Entities are detailed in Clause K.3. Specific data types used in these entities
are detailed in Clause K.4 ‘EUMED Metering Data Types'.

K.3.2 MeterReadingSet Entity

The MeterReadingSet is the root of the message. It has no attributes. It has associations to
other[ctasses:

Tablg K.2 shows all association ends of MeterReadingSet with other classes.

Table K.2 — Association ends of EUMED Metering ENTITIES
MeterReadingSet with other classes

Reprinted with the permission of UCAlug.

mult] name mult type description

from to

0..1 MeterReading 0..* MeterReading All'meter readings contained in this meter
reading set.

0..1 UsagePoint 0..* UsagePoint All usage points contained in this mater
reading set.

0..1 ReadingType 0..* ReadingType All reading types contained in this mpeter
reading set.

K.3.3 MeterReading Entity

Set of values obtained from the meter.
Tablg K.3 shows all attributes of MeterReading.
Table K.3 = Attributes of EUMED Metering ENTITIES::MeterReading

Reprinted with the permission of UCAlug.

name type mult description

valuepglintepval DateTimelnterval 0.1 Date and time interval of the data items contpined
within this meter reading.

i=]
-A

Masterreseurce-identifierissved-by-a-odel
authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by
using a UUID, as specified in RFC 4122, for the

mRID. The use of UUID is strongly recommended.

mRI String

For CIMXML data files in RDF syntax conforming
to IEC 61970-552, the mRID is mapped to rdf:ID
or rdf:about attributes that identify CIM object
elements.

name String 0..1 The name is any free human readable and
possibly non unique text naming the object.
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Table K.4 shows all association ends of MeterReading with other classes.

Table K.4 — Association ends of EUMED Metering ENTITIES::

Reprinted with the permission of UCAIlug.

MeterReading with other classes

mult name mult type description
from to
0..* 0..1 MeterReadingSet
0..* UsagePoint 0..1 UsagePoint Usage point from which this meter
reading (set of values) has been
obtained.
0..1 IntervalBlock 0..* IntervalBlock All interval blocks contained in this meter
reading.
0..* Meter 0..1 Meter Meter providing this reading.
K.3.4 Meter Entity
Phys|cal asset that performs the metering role of the usage ,point. Used for meaguring

consyimption and detection of events.

Tablg

K.5 shows all attributes of Meter.

Table K.5 — Attributes of EUMED :Metering ENTITIES::Meter

Reprinted with the permission of UCAlug.

name type mult description
instal|Code String 0..1 Installation code.
Tablg K.6 shows all association‘ends of Meter with other classes.

Tal

le K.6 — Association ends of EUMED Metering ENTITIES::Meter with other classes

Reprinted with the permissjon of UCAlug.
mult] name mult type description
from to
0..1 MeterReadings 0..* MeterReading All meter readings provided by this meter.
0..* Customer 0..1 Customer Customer owning this end device.
K.3.5 Customer Entity

Organisation receiving services from service supplier.

Table K.7 shows all attributes of Customer.
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Table K.7 — Attributes of EUMED Metering ENTITIES::Customer

Reprinted with the permission of UCAlug.

name type mult description

kind CustomerKind 0.1 Kind of customer.

See K.4.6 for EUMED CustomerKind enumerations.

Table K.8 shows all association ends of Customer with other classes

Table K.8 — Association ends of EUMED Metering ENTITIES::
Customer with other classes

Reprinted with the permission of UCAIlug.

mult] name mult type description
from to
0.1 EndDevices 0..* Meter All end devices of this customer.

K.3.6 IntervalBlock Entity

Time|sequence of readings of the same reading type/Contained interval readings may |need
conversion through the application of an offset and a,scalar defined in associated pending.

Tablg K.9 shows all association ends of IntervalBlock with other classes.
Table K.9 — Association ends of Metering::IntervalBlock with other classes

Reprinted with the permission of UCAlug.

mulf name mult type description

from to

0..* MeterReading 0..1 MeterReading Meter reading containing this intervall
block.

0..* ReadingType 0..1 ReadingType Type information for interval reading
values contained in this block.

1.1 IntervalRegading 0..* IntervalReading Interval reading contained in this block.

K.3.7 IntervalReading Entity

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

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

Table K.10 shows all attributes of IntervalReading.
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Table K.10 — Attributes of EUMED Metering ENTITIES::IntervalReading

Reprinted with the permission of UCAlug.

name type mult description

timePeriod DateTimelnterval 0..1 Start and end of the period for those readings
whose type has a time attribute such as 'billing’,
seasonal' or 'forTheSpecifiedPeriod'.

value String A Value of this reading.

e|e

timeStamp DateTime A The time when the value was last updated.

Mesterreseurcetdentifierissued-bya—rrodel
authority. The mRID is unique within an exeljange
context. Global uniqueness is easily achievef by
using a UUID, as specified in RFC 4122, for the

mRID. The use of UUID is stronglysfecommended.

mRI StriRg

i=]
-A

For CIMXML data files in RDF{ syjntax conforining
to IEC 61970-552, the mRID~is mapped to rdf:1D
or rdf:about attributes that identify CIM objeqt
elements.

name| String 0..1 The name is any free human readable and
possibly non unique text naming the object.

Tablg K.11 shows all association ends of IntervalReading with other classes.

Table K.11 — Association ends of EUMED Metering ENTITIES::
IntervalReading with-other classes

Reprinted with the permission of UCAlug.

mult] name mult type description

from| to

0..* IntervalBlocks 1.1 tervalBlock All blocks containing this interval redding.
0..1 ReadingQualities 0.7 ReadingQuality All qualities of this reading.

K.3.8 ReadingQuality Entity

The ReadingQuality\Entity provides quality information for a specific reading value or inferval
readipg value. Nete'that more than one quality may be applicable for a given reading} The
ReadJ:ngQuaIity is typically not used unless problems or unusual conditions occur (i.e., qtality
for each reading is assumed to be good unless stated otherwise in associated reading guality
type)| It can also be used with the corresponding reading quality type to indicate thgt the
validzrtion has been performed and succeeded.

Table K.12 shows all attributes of ReadingQuality.

Table K.12 — Attributes of EUMED Metering ENTITIES::ReadingQuality

Reprinted with the permission of UCAIlug.

name type mult description

comment String 1.1 Elaboration on the quality code.

Table K.13 shows all association ends of ReadingQuality with other classes.
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Table K.13 — Association ends of EUMED Metering ENTITIES::

Reprinted with the permission of UCAlug.

ReadingQuality with other classes

mult name mult type description
from to
0..* Reading 0..1 IntervalReading Reading value to which this quality
applies.
K.3.9—UsagePointEntity

The |
be at
howe

Tablg

Reprin

UsagePoint is a logical or physical point in the network to which readings or events
fributed. It is used to identify the place where a physical or virtual meter may bée lod
ver, it is not required that a meter actually be present.

K.14 shows all attributes of UsagePoint.

Table K.14 - Attributes of EUMED Metering ENTITIES::UsagePoint

ted with the permission of UCAlug.

may
ated,;

name

type

mult

description

mRID;

String

Master resource identifier issued by a model
authority. The mRID is unique within an excH
context. Global uniqueness is easily achieve
using a UUID, as specified in RFC 4122, for
mRID. The use of UUID is strongly recomme|

For CIMXML data files in RDF syntax confor
to IEC 61970-552, the mRID is mapped to rd|
or rdf:about attributes that identify CIM objed
elements.

ange
H by
the

hded.

ming
f:ID
t

Tablg

K.15 shows all association’ends of UsagePoint with other classes.

Table K.15'= Association ends of EUMED Metering ENTITIES::
UsagePoint with other classes

Reprinted with the permission of UCAlug.
mult] name mult type description
from to
0..* 0..1 MeterReadingSet
0..* UsagePoimttocation Ot UsagePointtocation tocatiomof thisusage point:
1.1 Names 0..1 Name All names of this identified object.
0..1 MeterReadings 0..* MeterReading All meter readings obtained from this

usage point.

K.3.10 UsagePointLocation Entity

Location of an individual usage point.

Table K.16 shows all attributes of UsagePointLocation.
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Table K.16 — Attributes of EUMED Metering ENTITIES::UsagePointLocation

Reprinted with the permission of UCAlug.

name

type

mult

description

geolnfoReference

String

(if applicable) Reference to geographical
information source, often external to the utility.

Table K.17 shows all association ends of UsagePointLocation with other classes.

Reprinted with the permission of UCAIlug.

Table K.17 — Association ends of EUMED Metering ENTITIES::
UsagePointLocation with other classes

mult]
from|

name

mult
to

type

description

0..1 UsagePoints

0..* UsagePoint

All usage pojntsyat this location.

K.3.11

ReadingType Entity

Detailed description for a type of a reading value. Values imattributes allow for the creatjon of

recommended codes to be used for identifying reading.value types as follows:

Tablg K.18 shows all attributes of ReadingType.

Reprinted with the permission of UCAlug.

Table K.18 — Attributes of EUMED-Metering ENTITIES::ReadingType

name

type

mult

description

accurhulation

AccumulatiohKind

0..1

Accumulation behaviour of a reading over time,
usually 'measuringPeriod’, to be used with
individual endpoints (as opposed to 'macroPgriod’
and 'aggregate' that are used to describe
aggregations of data from individual endpoinfs).

NOTE See K.4.2 for AccumulationKind
enumerations specified in the EUMED profilg.

aggregate

AggregateKind

Salient attribute of the reading data aggregajed
from individual endpoints. This is mainly usef to
define a mathematical operation carried out pver
'macroPeriod’, but may also be used to descfibe
an attribute of the data when the 'macroPerig¢d’ is
not defined

NOTE See K.4.3 for AggregateKind
enumerations specified in the EUMED profile.

argument

RationalNumber

Argument used to introduce numbers into the unit
of measure description where they are needed
(e.g., 4 where the measure needs an argument
such as CEMI(n=4)). Most arguments used in
practice however will be integers (i.e.,
'denominator'=1).

Value 0 in 'numerator' and 'denominator’ means
not applicable.

NOTE See K.4.13 for RationalNumber
enumerations specified in the EUMED profile.
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name

type

mult

description

commodity

CommodityKind

0..1

Commodity being measured.

NOTE See K.4.4 for CommodityKind
enumerations specified in the EUMED profile.

consumptionTier

integer

In case of common flat-rate pricing for power, in
which all purchases are at a given rate,
‘consumptionTier'=0. Otherwise, the value
indicates the consumption tier, which can be used
in conjunction with TOU or CPP pricing.

Consumption tier pricing refers to the method of
billing in whi in" " i

purchased/sold at one price, after which the hext
block of energy is purchased at another{priceg
and so on, all throughout a defined period. At the
start of the defined period, consumptioh is injitially
zero, and any usage is measured against the first
consumption tier (‘consumptionTjer'=1). If this
block of energy is consumed-before the end pf
the period, energy consymption moves to be|
reconed against the séeond consumption tie
(‘consumptionTier's2),)and so on. At the end|of

the defined periods the consumption accumulator
is reset, and usage€ within the
'‘consumptiofiTier'=1 restarts.

cpp

Integer

Critical peak period (CPP) bucket the reading
value is\attributed to. Value 0 means not
applicable. Even though CPP is usually

considered a specialised form of time of use['tou’,
this attribute is defined explicitly for flexibility.

curre

hcy

Currency

Metering-specific currency.

NOTE See K.4.5 for currency enumerationg
specified in the EUMED profile.

flowD

irection

FlowDirectionKind

Flow direction for a reading where the direct{on of
flow of the commodity is important (for electtiicity
measurements this includes current, energy,
power, and demand).

NOTE See K.4.8 for FlowDirectionKind
enumerations specified in the EUMED profilg.

interh

armonic

Readinginterharmonic

Indication of a "harmonic" or "interharmonic"
basis for the measurement. Value 0 in 'numgrator’
and 'denominator' means not applicable.

NOTE See K.4.8 for interharmonic enumerations
specified in the EUMED profile..

macr

Period

MacroPeriodKind

Time period of interest that reflects how the
reading is viewed or captured over a long pefiod
of time.

NOTE See K.4.9 for macroPeriodKind
enumerations specified in the EUMED profile.

measurementKind

MeasurementKind

Identifies "what" is being measured, as
refinement of 'commodity’. When combined with
'unit', it provides detail to the unit of measure. For
example, 'energy' with a unit of measure of 'kWh'
indicates to the user that active energy is being
measured, while with 'kVAh' or 'kVArh', it
indicates apparent energy and reactive energy,
respectively. 'power' can be combined in a similar
way with various power units of measure:
Distortion power ('distortionVoltAmperes') with
'kVA' is different from '‘power' with 'kVA'.

NOTE See K.4.10 for measurementKind
enumerations specified in the EUMED profile.
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name

type

mult

description

measuringPeriod

MeasuringPeriodKind

0..1

Time attribute inherent or fundamental to the
reading value (as opposed to 'macroPeriod' that
supplies an "adjective" to describe aspects of a
time period with regard to the measurement). It
refers to the way the value was originally
measured and not to the frequency at which it is
reported or presented. For example, an hourly
interval of consumption data would have value
'hourly' as an attribute. However in the case of an
hourly sampled voltage value, the meterReadings

schema would carry the 'hourly' interval size
information

It is common for meters to report demand injp
form that is measured over the course of 'a
portion of an hour, while enterprise applicatipns
however commonly assume the demand (in KW or
kVAr) normalised to 1 hour. Thessystem that
receives readings directly fremthe meter
therefore shall perform this transformation bgfore
publishing readings for;use by the other
enterprise systems. The“scalar used is chos¢n
based on the blogk size (not any sub-interva
size).

NOTE SeekK.4.11 for measuringPeriod
enumerations specified in the EUMED profilg.

multiglier

UnitMultiplier

Metering-specific multiplier.

NOJE See K.4.15 for power of ten multipligdrs
supported in the EUMED profile.

phasd

(2

PhaseCode

Metering-specific phase code.

NOTE See K.4.12 for phase code enumerations
specified in the EUMED profile..

tou

Integer

(7]

Time of use (TOU) bucket the reading value
attributed to. A value of "0" means that TOU |is
not applicable to this measurement.

unit

UnitSymbol

Metering-specific unit.

NOTE See K.4.16 for unit of measure
enumerations specified in the EUMED profilg.

mRID;

String

Master resource identifier issued by a model
authority. The mRID is unique within an exchjange
context. Global uniqueness is easily achievef by
using a UUID, as specified in RFC 4122, for the
mRID. The use of UUID is strongly recommepded.

For CIMXML data files in RDF syntax conforining
to IEC 61970-552, the mRID is mapped to rdf:ID
or rdf:about attributes that identify CIM objeqt
elements

Table K.19 shows all association ends of ReadingType with other classes.
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Table K.19 — Association ends of EUMED Metering ENTITIES::
ReadingType with other classes

Reprinted with the permission of UCAlug.

mult name mult type description
from to
0..1 IntervalBlocks 0..* IntervalBlock All blocks containing interval reading

values with this type information.

0..* 0..1 MeterReadingSet

1.1 Names 0..1 Name All names of this identified object.

K.3.12 Name Entity

The IName class provides the means to define any number of human readable) names for an
objegt. A name is not to be used for defining inter-object relationships® For inter-gbject
relatipnships instead use the object identification 'mRID".

Tablg K.20 shows all attributes of Name.
Table K.20 — Attributes of EUMED Metering-ENTITIES::Name

Reprinted with the permission of UCAlug.

name type mult description

name| String 0.1 Any free text that name the object.

Tablg K.21 shows all association ends of Name with other classes.
Tabje K.21 — Association ends of EUMED Metering ENTITIES::Name with other clagses

Reprinted with the permission of UCAlug.

mult] name mult type description

from to

0..1 IdentifiedObject 1.1 ReadingType Identified object that this name
designates.

0..1 IdentifiedObject 1.1 UsagePoint Identified object that this name
designates.

0..* Namelype 1.1 NameType Type of this name.

K.3.13 NameType Entity

Type of name. Possible values for attribute 'name' are implementation dependent but standard
profiles may specify types. An enterprise may have multiple IT systems each having its own
local name for the same object, e.g. a planning system may have different names from an EMS.
An object may also have different names within the same IT system, e.g. localName as defined
in CIM version 14. The definition from CIM14 is:

The localName is a human readable name of the object. It is a free text name local to a node
in a naming hierarchy similar to a file directory structure. A power system related naming
hierarchy may be: Substation, VoltageLevel, Equipment etc. Children of the same parent in
such a hierarchy have names that typically are unique among them.

Table K.22 shows all attributes of NameType.
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Table K.22 — Attributes of EUMED Metering ENTITIES::NameType
Reprinted with the permission of UCAlug.
name type mult description
name String 0..1 Name of the name type.
Table K.23 shows all association ends of NameType with other classes.
Table K.23 — Association ends of EUMED Metering ENTITIES::
NameType with other classes
Reprinted with the permission of UCAIlug.
mult] name mult type description
from to
1.1 Names 0..* Name All names of this)type.
0..* NameTypeAuthority 0..1 NameTypeAuthority Authority respensible for managing
names of-this type.
K.3.14 NameTypeAuthority Entity
Authority responsible for creation and management.of*names of a given type; typically an
organization or an enterprise system.
Tablg K.24 shows all attributes of NameTypeAuthority.
Table K.24 — Attributes of EUMED. Metering ENTITIES::NameTypeAuthority
Reprinted with the permission of UCAlug.
name type mult description
name String 0..1 Name of the name type authority.
Tablg K.25 shows ali-association ends of NameTypeAuthority with other classes.
Table K.25 — Association ends of EUMED Metering ENTITIES::
NameTypeAuthority with other classes
Reprinted with the permission of UCAlug.
mult name mult type description
from to
0..1 NameTypes 0..* NameType All name types managed by this authority.

Table K.26 shows all association ends of MeterReadingSet with other classes.
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Table K.26 — Association ends of EUMED Metering ENTITIES::

MeterReadingSet with other classes

Reprinted with the permission of UCAlug.

mult name mult type description
from to
0..1 0..* ReadingType
0..1 0..* MeterReading
0..1 0..* UsagePoint
K.4 | EUMED Metering Datatypes
K.4.1 General
Tablg K.27 gives the list of the EUMED Metering datatypes.
Table K.27 — Datatypes of EUMED Metering ;Model
Reprinted with the permission of UCAlug.

Name

Description

Accur

nulationKind

Kind of accumulation behaviour for regads/ measured values from individual end
points.

AggrdgateKind Kind of aggregation for read / measured values from multiple end points.
CommodityKind Code for commodity classification of readings of Reading Type.
Currejncy Monetary currencies. 1S@4217 standard including 3-character currency code.
CustdmerKind Kind of customer.
Date and time as™yyyy-mm-ddThh:mm:ss.sss", which conforms with ISO 8601.|[UTC
time zone is'specified as "yyyy-mm-ddThh:mm:ss.sssZ". A local timezone relatiyve
DateTime UTC is specified as "yyyy-mm-ddThh:mm:ss.sss-hh:mm". The second component
(shown‘here as "ss.sss") could have any number of digits in its fractional part t
allow any kind of precision beyond seconds.
. Interval of date and time. Duration is not included because it can be derived from
DateTimelnterval
the start and the end.
FlowDirectionKind Direction associated with current related readings.
Macr¢PeriodKind Kind of macro period for calculations on read / measured values.
MeasprementKind Name of physical measurement.

Meas

LringRPefiodKind

Kind of period for reading / measuring values.

Phas

pCode

An unordered enumeration of phase identifiers. Allows designation of phases fqr
both transmission and distribution equipment, circuits and loads. The enumeration,

by itself, does not describe how the phases are connected together or connected to
ground. Ground is not explicitly denoted as a phase.

Residential and small commercial loads are often served from single-phase, or split-
phase, secondary circuits. For the example of s12N, phases 1 and 2 refer to hot
wires that are 180 degrees out of phase, while N refers to the neutral wire. Through
single-phase transformer connections, these secondary circuits may be served from
one or two of the primary phases A, B, and C. For three-phase loads, use the A, B,
C phase codes instead of s12N.

The integer values are from IEC 61968-9 to support revenue metering applications.

RationalNumber

Rational number = 'numerator' / 'denominator'.

Readinglnterharmonic

Interharmonics are represented as a rational number 'numerator' / '"denominator’,
and harmonics are represented using the same mechanism and identified by
'denominator'=1.
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Name Description
UnitMultiplier The unit multipliers defined for the CIM. When applied to unit symbols that already
contain a multiplier, both multipliers are used. For example, to exchange kilograms
using unit symbol of kg, one uses the "none" multiplier, to exchange metric ton (Mg),
one uses the "k" multiplier.
UnitSymbol The units defined for usage in the CIM.

K.4.2 AccumulationKind enumeration Datatype

Kind of accumulation behaviour for read / measured values from individual end points.

Tablg K.28 shows all literals of AccumulationKind.

Reprinted with the permission of UCAIlug.

Table K.28 — Literals of EUMED Metering DATA TYPES::AccumulationKind

literal

description

none

Not applicable, or implied by the unit of measure.

bulkQuantity

A value from a register which represents the bulk quantity of a commodiy.
This quantity is computed as the integral of the commodity usage rate. Thi
value is typically used as the basis for the dial reading at the meter, and as a
result, will roll over upon reaching a-maximum dial value.

NOTE 1 With the metering System, the roll-over behaviour typically implies
a roll-under behavior so that'the value presented is always a positive vajue
(e.g. unsigned integer or\positive decimal.) However, when communicating

data between enterprise.applications a negative value might occur in a gase
such as net metering:

NOTE 2 A 'bulkQuantity' refers primarily to the dial reading and not th¢
consumption.ever a specific period of time.

continuousCumulative

The sum efi the previous billing period values and the present period vallie.

NOTE\"continuousCumulative' is commonly used in conjunction with
‘demand’, and it would represent the cumulative sum of the previous billing
period maximum demand values (as occurring with each demand reset)
summed with the present period maximum demand value (which has yet
be reset.)

—

o

cumulative

The sum of the previous billing period values.

NOTE ‘'cumulative' is commonly used in conjunction with "demand." Each
demand reset causes the maximum demand value for the present billing
period (since the last demand reset) to accumulate as an accumulative fotal
of all maximum demands. So instead of 'zeroing' the demand register, a
demand reset has the effect of adding the present maximum demand to fhis
accumulating total.

deltalData

The difference between the value at the end of the prescribed interval and

the beginning of the interval. This is used for incremental interval data.

NOTE One common application would be for load profile data, another use
might be to report the number of events within an interval (such as the
number of equipment energisations within the specified period of time.)

indicating

As if a needle is swung out on the meter face to a value to indicate the
current value.

NOTE An 'indicating’ value is typically measured over hundreds of
milliseconds or greater, or may imply a "pusher" mechanism to capture a
value. Compare this to 'instantaneous' which is measured over a shorter
period of time.

summation

A form of accumulation which is selective with respect to time.

NOTE 'summation' could be considered a specialisation of 'bulkQuantity' as
it selectively accumulates pulses over a timing pattern (while 'bulkQuantity’
accumulates pulses all of the time).



https://iecnorm.com/api/?name=b9e0a12e48ebb5f63e6bb6a0f7bcd71d

IEC 61968-9:2024 © IEC 2024 - 277 -

literal description
timeDelay A form of computation which introduces a time delay characteristic to the
data value.
instantaneous Typically measured over the fastest period of time allowed by the definition of

the metric (usually milliseconds or tens of milliseconds.)

NOTE 'instantaneous' was moved to attribute #3 in IEC 61968-9:2013, from
attribute #1 in IEC 61968-9:2009.

latchingQuantity

When this description is applied to a metered value, it implies that the value
is a time-independent cumulative quantity much like a 'bulkQuantity', except
that it latches upon the maximum value upon reaching that value. Any
additional accumulation (paositive or negative) is discarded until a reset

occurs.

NOTE A 'latchingQuantity' may also occur in the downward dire¢tion”—[upon
reaching a minimum value. The terms 'maximum’ or 'minimum’ (for,
'aggregate’) will usually be included when this type of accumulation
behaviour is present.

When this description is applied to an encoded value (UOM= 'Code"), it
implies that the value has one or more bits which are-latching. The condjtion
that caused the bit to be set may have long since €vaporated.

In either case, the timestamp that accompanies the value may not coinc|de
with the moment the value was initially set:

In both cases a system will need to pefférm an operation to clear the latched
value.

boundedQuantity

A time-independent cumulativeqquantity much like a 'bulkQuantity' or a
'latchingQuantity’, except thaf the accumulation stops at the maximum of
minimum values. When thesmaXimum is reached, any additional positive]
accumulation is discardedy but negative accumulation may be accepted [thus
lowering the counter.)itikewise, when the negative bound is reached, any
additional negative gecumulation is discarded, but positive accumulatior] is
accepted (thus increasing the counter.)

K.4.3 AggregateKind enumeration Datatype

Kind pf aggregation for read / measured values from multiple end points.

Tablg K.29 shows all literals. of AggregateKind.

Reprinted with the{permission of UCAlug.

Table K.29 - Literals of EUMED Metering DATA TYPES::AggregateKind

literal description
none Not applicable.
average Fhe-valve+represents—average-
excess The value represents an amount over which a threshold was exceeded.

highThreshold

The value represents a programmed high threshold.

lowThreshold

The value represents a programmed low threshold.

maximum The highest value observed.
minimum The smallest value observed.
nominal The nominal value.

normal The normal value.

secondMaximum

The second highest value observed.

secondMinimum

The second smallest value observed.

thirdMaximum

The third highest value observed.
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literal

description

fourthMaximum

The fourth highest value observed.

fifthMaximum

The fifth highest value observed.

sum

The accumulated sum.

K.4.4 CommodityKind enumeration Datatype

Kind of commodity being measured.

Tablg K.30 shows all literals of CommodityKind.

Reprinted with the permission of UCAlug.

Table K.30 — Literals of EUMED Metering DATA TYPES::CommodityKind

literal

description

none

Not Applicable

electricitySecondaryMetered

All types of metered quantities. This type of reading comes from the mefer
and represents a "secondary" metered value.

electricityPrimaryMetered

It is possible for a meter to be outfittediwith an external VT and/or CT. The
meter might not be aware of these devices, and the display not compengate
for their presence. Ultimately, whenthese scalars are applied, the value|that
represents the service value is €alled the "primary metered" value. The
"index" in sub-category 3 mirfors*those of sub-category 0.

communication

A measurement of the communication infrastructure itself.

air

insuldtiveGas

(SF6 is found separately below.)

insuldtiveOil

naturglGas

propgne

potabjleWater

Drinkable water

stean Water in steam form, usually used for heating.
wastdWater (Sewerage)
heatimgFluid This fluid is likely in liquid form. It is not necessarily water or water basgd.

The warm fluid returns cooler than when it was sent. The heat conveyed may
be metered.

coolirnlgFluid

The cool fluid returns warmer than when it was sent. The heat conveyed may
be metered.

nonp¢tableWater.

Reclaimed water — possibly used for irrigation but not sufficiently treated to
be considered safe for drinking.

nox Nitrous Oxides NOX

s02 Sulfur Dioxide SO2

ch4 Methane CH4

co2 Carbon Dioxide CO2

carbon

hch Hexachlorocyclohexane HCH
pfc Perfluorocarbons PFC

sf6 Sulfurhexafluoride SF6
tvLicence Television

internet Internet service

refuse

trash
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K.4.5 Currency enumeration Datatype

Monetary currencies which are potentially used by EUMED are described in Table K.31.
Table K.31 extends Table C.28, and also calls upon the ISO 4217 standard to supply the 3-
character currency code as well as the numeric code used in the ReadingTypelD.

Table K.31 — Literals of EUMED Metering DATA TYPES::Currency

literal description
AED United Arab Emirates dirham.
AFN Afghan afghani
ALL Albanian lek.
AMD Armenian dram.
ANG Netherlands Antillean guilder.
AOA Angolan kwanza.
ARS Argentine peso.
AUD Australian dollar.
AWG Aruban florin.
AZN Azerbaijani manat.
BAM Bosnia and Herzegovina convertibleimark.
BBD Barbados dollar.
BDT Bangladeshi taka.
BGN Bulgarian lev.
BHD Bahraini dinar.
BIF Burundian franc.
BMD Bermudian déMar (customarily known as Bermuda dollar).
BND Brunei doflar.
BOB Boliyiano.
BOV Bolivian Mvdol (funds code).
BRL Brazilian real.
BSD Bahamian dollar.
BTN Bhutanese ngultrum.
BWP Botswana pula.
BYR Belarusian ruble.
BZD Belize dollar.
CAD Canadian dollar.
CDF Congolese franc.
CHF Swiss franc.
CLF Unidad de Fomento (funds code), Chile.
CLP Chilean peso.
CNY Chinese yuan.
COP Colombian peso.
cou Unidad de Valor Real.
CRC Costa Rican colon.
cucC Cuban convertible peso.
CUP Cuban peso.
CVE Cape Verde escudo.
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literal description
CzK Czech koruna.
DJF Djiboutian franc.
DKK Danish krone.
DOP Dominican peso.
DzD Algerian dinar.
EEK Estonian kroon.
EGP Egyptian pound.
ERN Eritreanrakfa-
ETB Ethiopian birr.
EUR Euro.
FJD Fiji dollar.
FKP Falkland Islands pound.
GBP Pound sterling.
GEL Georgian lari.
GHS Ghanaian cedi.
GIP Gibraltar pound.
GMD Gambian dalasi.
GNF Guinean franc.
GTQ Guatemalan quetzal.
GYD Guyanese dollar.
HKD Hong Kong dollar.
HNL Honduran lempira,
HRK Croatian kuna:
HTG Haitian gourde.
HUF Hungarian forint.
IDR Indonesian rupiah.
ILS Israeli new sheqel.
INR Indian rupee.
1QD Iraqi dinar.
IRR Iranian rial.
ISK Icelandic kréna.
JMD Jamaican dollar.
JOD Jordanian dinar.
JPY Japanese yen.
KES Kenyan shilling.
KGS Kyrgyzstani som.
KHR Cambodian riel.
KMF Comoro franc.
KPW North Korean won.
KRW South Korean won.
KWD Kuwaiti dinar.
KYD Cayman Islands dollar.
KZT Kazakhstani tenge.
LAK Lao kip.
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literal description
LBP Lebanese pound.
LKR Sri Lanka rupee.
LRD Liberian dollar.
LSL Lesotho loti.
LTL Lithuanian litas.
LVL Latvian lats.
LYD Libyan dinar.
MAD Merocecan-dirharm-
MDL Moldovan leu.
MGA Malagasy ariary.
MKD Macedonian denar.
MMK Myanma kyat.
MNT Mongolian tugrik.
MOP Macanese pataca.
MRO Mauritanian ouguiya.
MUR Mauritian rupee.
MVR Maldivian rufiyaa.
MWK Malawian kwacha.
MXN Mexican peso.
MYR Malaysian ringgit.
MZN Mozambican meticalk;
NAD Namibian dollar.
NGN Nigerian naira:
NIO Cordoba oro.
NOK Norwegian krone.
NPR Nepalese rupee.
NzD New Zealand dollar.
OMR Omani rial.
PAB Panamanian balboa.
PEN Peruvian nuevo sol.
PGK Papua New Guinean kina.
PHP Philippine peso.
PKR Pakistani rupee.
PLN Polish zloty.
PYG Paraguayan guarani.
QAR Qatari rial.
RON Romanian new leu.
RSD Serbian dinar.
RUB Russian rouble.
RWF Rwandan franc.
SAR Saudi riyal.
SBD Solomon Islands dollar.
SCR Seychelles rupee.
SDG Sudanese pound.
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literal description
SEK Swedish krona/kronor.
SGD Singapore dollar.
SHP Saint Helena pound.
SLL Sierra Leonean leone.
SOS Somali shilling.
SRD Surinamese dollar.
STD S&o Tomé and Principe dobra.
SYR SYHaRpetRe-
SZL Lilangeni.
THB Thai baht.
TJS Tajikistani somoni.
T™MT Turkmenistani manat.
TND Tunisian dinar.
TOP Tongan pa'anga.
TRY Turkish lira.
TTD Trinidad and Tobago dollar.
TWD New Taiwan dollar.
TZS Tanzanian shilling.
UAH Ukrainian hryvnia.
UGX Ugandan shilling.
usbD United States dollar
uyu Uruguayan peso:
uzs Uzbekistan som.
VEF Venezuelan bolivar fuerte.
VND Vietnamese Dong.
VUV Vanuatu vatu.
WST Samoan tala.
XAF CFA franc BEAC.
XCD East Caribbean dollar.
XOF CFA Franc BCEAO.
XPF CFP franc.
YER Yemeni rial.
ZAR South African rand.
ZMK Zambian kwacha.
ZWL Zimbabwe dollar.

K.4.6

Kind of customer.

CustomerKind enumeration Datatype

Table K.32 shows all literals of CustomerKind.
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Table K.32 — Literals of EUMED Metering DATA TYPES::CustomerKind

Reprinted with the permission of UCAlug.

literal

description

residential

Residential customer.

residentialAndCommercial

Residential and commercial customer.

residentialAndStreetlight

Residential and streetlight customer.

residentialStreetlightOthers

Residential streetlight or other related customer.

residentialFarmService

Residential farm service customer.

comnjerciallndustrial

Commercial industrial customer.

pumpjngLoad

Pumping load customer.

windNlachine

Wind machine customer.

energyServiceSupplier

Customer as energy service supplier.

energyServiceScheduler

Customer as energy service scheduler.

internalUse

Internal use customer.

enterprise

regiomalOperator

subsidiary

other

Other kind of customer.

K.4.7 DateTimelnterval compound Datatype

Interyal between two date and time points,> where the interval includes the start tim

excludes end time.

Tablg K.33 shows all attributes of DateTimelnterval.

Reprinted with the permission.of UCAIlug.

Table K.33 — Attributes of EUMED Metering DATA TYPES::DateTimelnterval

B but

name type mult description
end DateTime 0..1 End date and time of this interval. The end djate
and time where the interval is defined up to, [put
excluded.
start DateTime 0.1 Start date and time of this interval. The start|date
and time is included in the defined interval.

K.4.8 FlowDirectionKind enumeration Datatype

Kind of flow direction for reading/measured values proper to some commodities such as, for
example, energy, power, demand.

Table K.34 shows all literals of FlowDirectionKind.
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Table K.34 — Literals of EUMED Metering DATA TYPES::FlowDirectionKind

Reprinted with the permission of UCAlug.

literal description

none Not Applicable (N/A)

forward "Delivered," or "Imported" as defined in IEC TS 61968-2.
Forward Active Energy is a positive kWh value as one would naturally expect
to find as energy is supplied by the utility and consumed at the service.
Forward Reactive Energy is a positive VArh value as one would naturally
expect to find in the presence of inductive loading.
In polyphase metering, the forward energy register is incremented when|the
sum of the phase energies is greater than zero:

lagging Typically used to describe that a power factor is lagging the reference value.
NOTE 1 When used to describe VA, "lagging" describes a form of
measurement where reactive power is considered in all four/quadrants, put
real power is considered only in quadrants | and V.
NOTE 2 When used to describe power factor, the term "Lagging" impligs
that the PF is negative. The term "lagging" in thisicase takes the place df the
negative sign. If a signed PF value is to be passed by the data producer
then the direction of flow enumeration zero (none) should be used in order to
avoid the possibility of creating an expression that employs a double
negative. The data consumer should bé@ble to tell from the sign of the ¢lata
if the PF is leading or lagging. This principle is analogous to the concept that
"Reverse" energy is an implied nedative value, and to publish a negativd
reverse value would be ambiguous.
NOTE 3 Lagging power factors typically indicate inductive loading.

leading Typically used to describge that a power factor is leading the reference value.
NOTE Leading power factors typically indicate capacitive loading.

net |Forward| — |Reverse|, See IEC TS 61968-2.
NOTE In seme systems, the value passed as a "net" value could becorpe
negative. ln\other systems the value passed as a "net" value is always 3
positive-number, and rolls-over and rolls-under as needed.

q1pIuFQ2 Reactive positive quadrants. (The term "lagging" is preferred.)

q1p|uisQ3 Quadrants 1 and 3

q1p|ulsQ4 Quadrants 1 and 4 usually represent forward active energy

g1minusQ4 Q1 minus Q4

q2pIuFQ3 Quadrants 2 and 3 usually represent reverse active energy

q2p|ulsQ4 Quadrants 2 and 4

g2minusQ3 Q2 minus Q3

q3plusQ4 Reactive negative quadrants. (The term "leading" is preferred.)

g3minusQ2 Q3 minus Q2

quadrant1 Q1 only

quadrant2 Q2 only

quadrant3 Q3 only

quadrant4 Q4 only
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