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INTERNATIONAL ELECTROTECHNICAL COMMISSION

APPLICATION INTEGRATION AT ELECTRIC UTILITIES -

SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -

Part 9: Interfaces for meter reading and control

FOREWORD

1) The Irjternational Electrotechnical Commission (IEC) is a worldwide organization for standardi pmprising
all ndtional promote
interngtional co-operation on all questions concerning standardization in the ele fields. To
this ehd and in addition to other activities, IEC publishes International Sta ifications,
Technlical Reports, Publicly Available Specifications (PAS) and Guides >as “IEC
Publi tion(s)”) Their preparation is entrusted to technical committees; a E nterested
in th and non-
goverpmental organizations liaising with the IEC also participate in bs closely
with the International Organization for Standardization (ISO) in &ccord conditions determined by
agreefnent between the two organizations

2) The fdrmal decisions or agreements of IEC on technical matt ernational
consehsus of opinion on the relevant subjects since eac from all
interegted IEC National Committees

3) IEC National
Com nt of IEC
Publi r for any
misinterpretation by any end user.

4) In order to promote international uniformify, IEC_NationaNCominjttees undertake to apply IEC Pdblications
transpgarently to the maximum extent poss§ible vergence
between any IEC Publicatiopahd the indicated in
the lafter

5) IEC e for any
equipment declared to

6) All usgrs should

7) No liapility shall perts and
mem amage or
other [damage of ees) and
expen bther IEC
Publig

8) Attent ications is
indisp

9) Attent bubject of
paten

Internat IEC 61968-9 has been prepared by IEC technical committee 57: Power

systemg management and associated information exchange.

The text of this standard is based on the following documents:

FDIS Report on voting
57/1009/FDIS 57/1020/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in IEC 61968 series, under the general title: Application integration at electric
utilities — System interfaces for distribution management, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

A bilingtial version of this publication may be issued at a later date.

IMPORTANT - The “colour inside” logo on the cover page fths\\gu lication indicates
that it dontains colours which are considered to be usefulMoRrthe.correct understanding
of its contents. Users should therefore print this p%'on in olour printgr.
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INTRODUCTION

The purpose of this document 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 standard is the exchange of information between a metering system and other
systems within the utility enterprise. The specific details of communication protocols those
systems employ are outside the scope of this standard. Instead, this standard 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 energy resource (DER) control signals and on-
request read In this way, this standard will not be impacted by the specmcatlon development

The [EC icati in r@bion as
opposed to intra-application integration. Intra-application integpatian\s aime i rams in
the samle application system, usually communicating with each i warg that is
embedded in their underlying runtime environment, and te i 5e, real-
time, synchronous connections and interactive request/rep S ation communication
models.| Therefore, these interface standards are relg S ‘ icatipns with

more hgterogeneity in languages, operating system Is. This
series df standards is intended to support appll 3 ery few
secondg, minutes, or hours rather a eries of
standarg@ls, which are intended to b change
messages among applications, will houses,
database gateways, and operational stores.

As used in IEC 61968, istributi S i various
distribued application cor 3 anage electrical distribution networks.

These |[capabilities of equipment for power delivery,
management process refiability, voltage management, demand-side
management, o . anagement, automated mapping and facilities
management. S i o firred for each class of applications identified in the
interfacg¢ reference y phich As described in IEC 61968-1: System interfaces for

distribufion manage : ace architecture and general requirements.
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This part of IEC 61968 contains the clauses listed below.
Document overview for IEC 61968-9
Clause/Annex Title Purpose

1

Scope The scope and purpose of the document are described

2 Normative references Documents that contain provisions which, through reference in

this text, constitute provisions of this International Standard

3 Terms, definitions and Provides terms, definitions and abbreviations
abbreviations

4 Reference and information Description of general approach to metering system,
modets reference |||udc:, tSeCcastcs; interface m TCe |||uje|, meter

reading and control functions and conpponents\message type
terms and static information mod N\

5 Meter reading and control Message types related to the €xc e ofNafo atio>for
message types documents related to meter reading\and_coentkol

Annek A Description of message type Description of the verbsthat a ed or@sag e types
verbs “

Annek B Recommended message CIM extensions to s poh\%rew’iﬁed message
structure structure form ing,amd coqtro

Annex C Recommended procedure for Recommended nique fof tanstrycting, and offerd sample
the generation of a enumertatjohs f e ReadingTypeld textual name arj]d mRID
ReadingType

Annek D : N iowd :

Recommended Quality co esommends teghnique forConstructing, and offers $ample
enumerations e rations far reading quality codes

Annek E Recommended | Recommépnds EadDeviceEvent alarm codes
EndDeviceEvent category
enumerations (\

Annek F Recommerded \( Deveribe ommended technique for leveraging
EndDevjceControl code vent codes to create EndDeviceControl qodes
enumergtﬁws (\

Annek G Résommended procedureNor \T?siescribe the use of the master resource identifier|(mRID)

baini0g relationshirs
be 9@“?}\0 jects

Annek H A ; : :

X hemas fonmessag To provide xsd information for use by developers to ¢reate
ylo IEC 61968-9 messages

Anngx | appings todeblX To provide mappings between IEC 61968-9 meter readings

and eblX.

Annex’J

\RWaémeters

Describes the qualification of GET requests using re

parameters

uest

N
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APPLICATION INTEGRATION AT ELECTRIC UTILITIES -
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -

Part 9: Interfaces for meter reading and control

1 Scope

This document is Part 9 of the IEC 61968 standard and specifies the information content of a
set of message types that can be used to support many of the business/functiqns £ lated to

meter r¢ading and control. Typical uses of the message types includ , meter
control,| meter events, customer data synchronization and custor Ithough
intended primarily for electrical distribution networks, IEC 6196859 other
metering applications, including non-electrical metered quantitie ort gas
and water networks.

The purpose of this document is to define a standard fo a.integ netering gystems
(MS), which includes traditional manual systems, a ) automatefd meter
reading| (AMR) systems, with other systems and (bus i¢ ithi cope of

IEC 61968 The scope of this International Stan d 's he \g i i tween a

Vj . The specific details of
He scope of this sfandard.
Instead| this standard will recognize and e pabilities that can be pdtentially
provided by advanced and/or legacy es, including two-way communication
capabilities such as load control, outage detection, distributed| energy
resource . this way, this standard wil| not be
impacted by the specification, and/op” deployment of next generatiop meter

infrastryctures either t or proprietary means.

The capabilities i i a meter reading system are importapht for a
variety ¢f purposes/i i Qt limmjted to) interval data, time-based demand data, time-
based gnergy data ionl), outage management, service interruption,| service
restorat ' f ice wponitoring, distribution network analysis, distribution planning,
demand i amenrbilling-and work management. This standard also extgnds the

CIM (Cd i |) to support the exchange of meter data.

2 Noi

The follpwi ed documents are indispensable for the application of this document.
For datg¢d.references, only the edition cited applies. For undated references, the lates} edition
of the referenced document (including any amendments) applies.

IEC 60050-300, International Electrotechnical Vocabulary — 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 requirements

IEC 61968-2, Application integration at electric utilities — System interfaces for distribution
management — Part 2: Glossary
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IEC 61968-3, Application integration at electric utilities — System interfaces for distribution
management — Part 3: Interface for network operations

IEC 61970-301, Energy management system application program interface (EMS-API) — Part
301: Common information model (CIM) base

IEC 62051-1, Electricity metering — Data exchange for meter reading, tariff and load control —
Glossary of terms — Part 1: Terms related to data exchange with metering equipment using
DLMS/COSEM

IEC 62055-31, Electricity metering — Payment systems — Part 31: Particular requirements —

Static payment meters for active energy (classes 1 and 2)

IEC 62056 (all parts), Electricity metering — Data exchange for meter<eadi nd load

control

ISO 4217, Codes for the representation of currencies and fund$

ISO 86/01:2004, Data elements and interchange forma ) interchlange -

Represégntation of dates and times

ANSI C|2.19, Utility Industry End Device Data T,

3 Ternms, definitions and abbreviatio

3.1 Terms and definitions

For the| purposes of th ; p 50-300,

IEC 61968-2, IEC 6204 ¢ 3 f

Where there is e hined in

other rdferenced\E edence

d in IEC 61968-9 shall take precedence over those

ff
tage(s),

NOTE Utilities may promote particular programs to their industrial, commercial, agricultural, and residential
customers in an effort to encourage a particular behaviour, or to make them aware of their options.

3.1.2

end device

equipment located at the end of the communication system, usually on the customer
premises, which may perform functions such as metrology, connect/disconnect, load control,
demand response, or other functions, and may have power relay and/or communications
capability

This is represented within the CIM using the EndDeviceAsset class.

3.1.3

load control device

type of end device which can receive signals causing it to shed load for the purposes of
maintaining network reliability and/or commercial agreements


https://iecnorm.com/api/?name=d68b7469cbcd02509567a026279867a9

61968-9 © IEC:2009(E) -13 -

3.1.4
meter

type of end device which performs metrology and supports the tariffing of the distribution

and/or transmission network

This is represented using the CIM MeterAsset class, which is a subclass of EndDeviceAsset.

NOTE A meter could be defined as a 61850 device with logical nodes.

3.1.5
meter changeout
process of replacing an existing meter with a new meter

NOTE Thpe installer will customarily follow a work order which specifies a given locatio
he or shg capture readings from the old and new meters, and record the time and Ada
performed.

3.1.6
payment meter

electricity meter with additional functionality that can be ope
flow of ¢nergy according to agreed payment modes

3.1.7
prepayment mode
payment mode in which automatic interrt

3.2 Abbreviations

AM asset management

e credit is exhaust

uires that
work was

llow the

AMR

AMI

CIM

CIS

COSEM

DLMS A

DMS anagement system
IDR a recorder

IEC nternational Electrotechnical Commission
LC

LMS load management system

MAM meter asset management

MDM meter data management

MM meter maintenance

MR meter reading

MS metering system

NO network operations

OMS outage management system
POS point of sale

RF radio frequency
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VEE validating, editing, and estimating

WM work management
4 Reference and information models

4.1 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 inforg xodeHe—using a
messag

The most common metered data element is kWh, but many electric
kW, kVAr, kVArh, and other similar billing quantities. Some
engineering quantities such as voltage, current, power factor, efc.

>apture
re pure

Some AMR systems attempt to add value to low-end mete i ity [that the
meter may lack. For low-end meters (e.qg., 4 if 1S . R meter
module |to add the capability to perform demand /mejex i a i (IDR),
maintain an energization count, or even provid imate ertai i i antities

such as|voltage.

Commefcial and industrial meters often & - S ers and voltage trangformers
to metey the actual service. Primary ents are scaled down using potential
transformers (PTs) and current trans orm hat the meter does not haVe to be
construgted to withstand A surrents actually delivered to the load.

Secondary voltage or cu afe often measured directly by the meter.
Secondary values are f \ ary values that may actually deliverned to or
connected to the load and currents are measured by the meter, these
can be fonverte c ing the PT and CT ratios, which are just {he ratio
of primgry to se

The meteri A data and other value-added data through the metering
system s ation~Dépending on the system, the journey may involve multiple
steps th networks, licensed or unlicensed RF spectrums, standardized
or propti i

Some gene i or services can be defined for a metering system. These|general
operatid i nslate to specific actions in the context of a given metering solution.

Genera on-demand—Each-operationreturas—an answer
with a status. eneral operation.

Examples of meter general operations (reading) are:

e reading phone calls;

e reading load curve;

e reading encryption keys;

e reading equipment configuration;

e reading contract parameters;

e reading functional maintenance data;
e reading technical maintenance data;

e metrological reading;
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e reading status parameters;
e reading quality;

e reading date-time;

e meter reading;

e reading historical data;

e reading programming data.

Examples of meter general operations (writing) are:

writing client parameters;

riting season parameters;

riting date-time changing seasons;
riting encryption keys;

riting first time in-service;

riting calling parameters;

riting public holiday schedule;
riting self-read parameters;

riting status parameters;

riting programming paramete

riting defect parameters;

refer to
and the
S:

The following diagra
compon

s serve as reference models and provide examples of the

references to terms that are defined by the CIM.

logical

nts”and data flows related to this International Standard. Subclause 4.5.2 provides

The “meter” is treated as an “end device”. The end device may contain a metrology capability,
it may contain a communications capability, it may be a load control unit, and it may contain a
mixture of many different types of functionality. Figure 1 attempts to describe the concept of
essentially a shopping-list of functionality which may be available in the (logical or physical)

end device.
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End device
- Metrology
- Communications
- Connect
/Disconnect
- Load control
-  Demand
Response
Relays

IEC 1718/0

Figure 1 — Example of an efid\de

The end device itself, while presenting NYyHN g ty, is not the subject of this
standarfl. There are many interactions wkichv the end device but ocgur as a
result o 3 igher level in the control arch|tecture.
The inte 8 oRkthis standard, and Figure 2 attgmpts to

describ¢ the exact syste s e an gverview to the stakeholder landgcape.

The foll

s in the

referenge‘model. TWo diagrams are used in order to reduce the complexity that would be

experiet
definitions.

he flow
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I Scheduling
61968-3 61968-5
i
Interface and protocol details of the [17] |
Service Point are outside the scope of [12]
- |
[19] IEC 61968-9
Service LT
™ point [18] » Data Collection |— {13} —— p Data
Management
Metering System
[23] > -
Control and
Reconfiguration |
[31] T
A A A
[2]

Meter Maintenance
and
Asset Management

IS

\

[12]
0]
[Bl Load Analysis
Load
[31 Management I e e e
\/> System
Load Control

61968-10

,_:
N
—_—

DAY
Work .

1
¢

[14]

Man:
6&6

[ 1] Account information

[ 13 ] Meter readings

[ 21 Configuration, installation etc. [ 14 ] Meter service request

[ 3] Controls and signals
[ 4 ] Customer data set

[ 6 ] Demand response signals

[ 15 ] On request read
[ 16 ] Outage and restoration verification

[ 7 ] Disconnect/reconnect, demand reset [ 19] Special read

[ 8] Install, remove, repair, disconnect, reconnect [ 20 ] Tariffs, parameters

[ 10] Load scenarios

[ 5] Data obtained by special read [ 17 ] Power reliability and quality events
[ 18 ] Readings, events and status
[ 9] Load curves, Measurement history, etc. [ 21 ] Transaction information 61968 Part 9
[ 22 ] Transaction records Defined b
y other 61968 Parts
detection [23 ] Tokens

[ 11 ] Meter health and tamper
[ 12 ] Meter history

Key Outside the scope of 61968

IEC 1719/09

Figure 2 — IEC 61968-9 reference model
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Interface and protocol details of the
service point are outside the scope of Meter
IEC 61968-9 administration
Readings, events Scheduled
Service and status “ read Vet
i eter
point »-| Data collection 7Scheduled e Scheduled
read read
management
A ? Metering system
Tokens - Peak | |
Control and price (1) t Peak
Controls and signals reconfiguration P Load price (1)T
reduction
Toad Exchange
reduci
Network >nedu|ed

The ref
systems

The me

meter

operations <\ read

IEC 61968- #

Customer

Peak information

price an
2) billing
IEC 61968-9 IEC 61968-8
Defingd by other IEC 61968 Parts G
Key Outside the scope of IEC 61968
IEq 1720/09

ner information and billing system

specific
rs (and

more g¢nérically end devices) types and associated communication technology. The meter

data management sysiem component may support and consolidate mefer data from more
than one metering system. The metering system may also support consolidation of various
measurement and data collection implementations, providing a consistent interface to the
meter data management system component.

4.2.2

Metering system (MS) — Data collection

The tasks of the data collection sub-component within the metering system may include:

e readings and status collection, obtained through either manual or automated means,
on a scheduled or on-request basis;

e transmission of meter readings and status to a meter data management system;

e transmission of power reliability and quality event data to outage management,
network operations, and capacity planning systems;
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e transmission of communication network health information to those responsible for
maintaining the communications network.

It is important to note that metering systems are significantly diverse with respect to
technologies used, protocols used, capabilities and frequency of data collection. The details
of the internals of meters, communication transports and protocols are outside the scope of
this International Standard.

A handheld device used by a human meter reader could be regarded as a metering system. In
a typical meter reading by human, a reader inputs meter data into a handheld device in a
field. The handheld device is not connected to a communication network in a field. At the end
of day work, the handheld device is connected to a communication network at reader’s home

(not in 3 Cff:CC), and mctcr daotag 1o inlaad~A +C O mantar Aoto mﬂnnnnmb\lstcm. |n thls

data—is—uploaded—to—ameterdatamanagement-sy
case, this communication network should be part of a metering syster). Data~coéllgction is

described in IEC 61968-1 as “MR-RMR.”

4.2.3 Metering system (MS) — Control and reconfiguratio

The tas are:

o O T 9

)
)
)
)
)

- O

)

i) configuration o
j) {raud de ion.
This subcomponent ely within the metering system in order to regcognize

the exigtence of - at"do not have the ability to send messages to|meters.
IEC 619 pgnent as “MR-MOP-Meter Configuration.”

4.2.4
The meteri i tructure may often be used as a communication gateway|to load

control pnits 61968-1 describes this as “MR-LDC”). Load control units are end |devices
with logd controNLCy capability. These are wired to control individual, target devices. End
devices|withy LC functionality can take on different forms. Quite often a dedicated LC pnit can
be located—at<orear)thedevicetobeTontrofted—Another approachistouse meters that
have relays which are configured to serve as LC devices. Still another approach is to interface
with a customer energy management system (which would be another type of end device).

4.2.5 Load management system (LMS)

A load management system is used to manage and control load by the utility in order to
promote system reliability. A load management system may perform load forecasting,
contingency analysis, and other simulations prior to issuing a load control command. This
function largely falls under the domain of IEC 61968-5 (operational planning and
optimization).

4.2.6 Outage management system (OMS)

An outage management system (OMS) is used by distribution operators to detect and track
outages, and to assist in the process of verification and/or restoration. An OMS typically
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combines (or has ties to) functionality such as network operations fault management,
operational planning and optimization, network operation simulation, maintenance and
construction, maintenance and inspection, and work scheduling and dispatching.

The metering system can be an important source of information for identifying the existence
and extent of outages, and can be used to verify the restoration of outages. The MS might
have the ability to publish outage and restoration data to the OMS as it finds it. This type of
information typically joins customer call-ins in the OMS to allow it to better predict the location
of the outage. However, due to the time-sensitive nature of outage detection, there is also the
potential need for a request/reply interface with the MS, where the OMS can ask for specific
equipment on the distribution network to be tested by the MS, and an energization status
returned for anaIyS|s The request/reply mterface can be used by the OMS to supply critical
data neg e S i i ik
powerk i uIa switch
prior to sending the lineman to the next location.

4.2.7 Meter asset management (MAM) system

Utilities |will employ some form of asset management softwa P detailed
records| regarding their physical assets. Asset manade is \heated \categorically in
IEC 61968-4. However, metering has such special requirem gt it mon for|a utility

to use s$pecialized meter asset management softwa 8 asset —
providing a record of its physical attributes as i ion. kor sake of dis¢ussion,
IEC 61968-9 will talk about a MAM s is ed to the MS and MDM,
though b ét management application

sufficiern

4.2.8

From a|hi i Al i tility to have more than one autfomated
meter rgadi i i tsource meter reading services tp one or
more third-party servijce iders sperate’an AMR system and/or read the| meters
manuallly 3 MDM) system is used to provide a ¢ommon
repositdry, and access of meter data that is collectgd from
disparafe metering s . addition Yo data aggregation, quite often the MDM will also
make an effort to inize th ollécted from the various metering systems, and|provide

a validgti it imati EE) capability. (IEC 61968-1 includes these functions

4.2.9

A CIS will typi pass functionality related to customer care and billing. This is a
subject whi exterpal to the IEC 61968 standard (refer to customer account management
(EXT-A( ifling function is driven by readings, typically demand or timg-of-use,
obtained_from the meter The CIS is also often involved with processes related to billing
inquires, meter disconnect and meter reconnect, rate program changes.

4.2.10 Network operations (NO)

Network operations (IEC 61968-3) may occasionally need to issue load control and pricing
signals to meters. This can be done for both economic and emergency reasons.

4.2.11 Meter maintenance (MM)

Meter maintenance is responsible for functionality related to the configuration and installation
of meters. This type of functionality generally falls under meter asset management, or asset
management in general. Performing meter maintenance may require exchanges with work
management.
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4.2.12 Planning

The planning function is described in operational planning and optimization, network operation
simulation (OP-SIM).

4.2.13 Work management (WM)

A work management system is responsible for work that is performed by field resources. This
subject is covered in maintenance and construction maintenance and inspection (MC-MAI).

With respect to metering, WM includes the installation, maintenance and replacement of
meters. This may also involve the process of special reads.

4.2.14 | Point of sale (POS)

A point| of sale (POS) system is used for the management of
customer either purchases a token or makes a payment for servjee,

t texs, Were a

4.2.15 | Meter

The meter records the data used for tariffing public'netwqrR datavused for jnetwork
balancing mechanisms.

Readings captured by the metering sysfte g
being presented for billing purposes. Billing.entities\may correct [He data, or, in some fegions,
the enefgy supplier may perform validati editing,~and estimating (VEE) according |to rules
established by the appropriate supervising regilatory agency. In any case, those corfections
are made available to the user who reg

%yste such as the MDM before

Where this International St 5 G it should be realized that a ‘meter’ is an
end deVice that has me ility, ¥ Tmay or/may not have communications capability, it
may or may not have connéot/disconnegt capability, or a host of other capabilities. Given that
a meten will ha it in all likelihood meter kWh, but possiply also
demand, reactiv e of use quantities, interval data, engjneering
quantiti¢s and more

4.2.16

Load ¢
system
control

sed to control loads at a ServiceDeliveryPoint. The metering
communication network which can be used for transmitting load
ommunicationsAsset(s) in order to control the load presgnted by
the En ). Alternatively, the communication network could be ysed to
communi response (price) signals to the CommunicationsAsset(s) in ¢rder to
affect the\load presented by the EndDeviceAsset(s).

4.3 Interface reference model

It is not the intention of this standard to define the applications and systems that vendors
should produce. It is expected that a concrete (physical) application will provide the
functionality of one or more abstract (logical) components as listed in this standard. These
abstract components are grouped by the business functions of the interface reference model.

In this standard, the term abstract component is used to refer to that portion of a software
system that supports one or more of the interfaces defined in IEC 61968-3 to IEC 61968-9. It
does not necessarily mean that compliant software is delivered neither as separate modules
nor as a single system.
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IEC 61968-1 describes infrastructure services common to all abstract components while
IEC 61968-3 to IEC 61968-9 define the details of the information exchanged for specific types
of abstract component.

IEC 61968 series defines the following.

4.4

It should be noted that the message types defing
for meter reading and control’, may be
distribufion management system (DMS

Table 1 shows these functions and
producgrs of information for these
include,|but are not restri

IEC 61968-1 to support at least two applications with interfaces compliant to
of IEC 61968-3 to IEC 61968-9.

a) An inter-application infrastructure is compliant if it supplies services defined in

clauses

b) An application interface is compliant if it supports the interface standards defined in

IEC 61968-3 to IEC 61968-9 for the relevant abstract components defined in the

interface reference model.

An application is only required to support interface standar

Meter reading and control functions and components

9,

plicable
lired to
Ss sub-
hefines
L it will
b single
ed.

terfaces
within a

d to be
rmation
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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 reac}

Point of saley\&

Outage ion and sto\rﬁq
verification

O

n

ol S sy

lents

I\Me\te\ri n g\s}&e m\e\ve M

Meter maintenance and asset &

management

En inty Il, cownfigure, re
isconmect, \tec ct

nove, repair,

Eﬁ\d Wss t history

/ﬁnd int reconfiguration

\§})eFia4/read

\I\/I}t/er service request

Tariffs

Meter dat mar\@ant W

Meter data repository

Usage history

Validation, estimation and edit

Customer billing data

oadXrana M(LM)

Load analysis

Load control

Demand response

Performance measurements

Risk management

4.5

4.5.1 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 61970-301.
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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

part.

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

Classes described as type "Customer" are defined in the 61968/Customers package of the

CIM.

C|asseo dacerihod ac tvuna "Matarina™ ara Aqf
SCSCroCtaStypC— virietermg—arc—atn

e CIM.

Classes described as type “Prepayment” are described in the
packagg of the CIM.

Classes described as type "Profile" are contextual profiles \d
describg¢ message definitions defined using CIM objects.

~

letering

B-9 that
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Table 2 — Classes for meter reading and control

Noun

Type

Description

AuxiliaryAccount

Prepayment

Variable and dynamic part of AuxiliaryAgreement, generally
representing the current state of the account related to the
outstanding balance defined in AuxiliaryAgreement.

AuxiliaryAgreement

Prepayment

An ad-hoc auxiliary account agreement associated with a
customer agreement, not part of the customer's account, but
typically subject to formal agreement between customer and
supplier (utility). Typically this is used to collect revenue owing
by the customer for other services or arrears accrued with the
utility for other services. It is typically linked to a prepaid token
purchase transaction, thus forcing tﬂe_\cystomer to make a

payment iowdards setuemerit Of the/auxiiialy acCo nt balance

)

AuxiliaryA

greementConfig

Priofile

Message proflleNNllar(&e nts

Card

Prepayment

Documentation N We type of ¢ard (credit,
debit, etc)

Cashier

Prepayment

The opdra e int"ofsale for the duration ¢f CashierShift.
Cas};&gr is u e.exclusiv anagement control of Vendor.

CashierS

ft

Prepay{e\

at|n sh(ft i?r a cashier, during which he[may transact
galns hi ’subject to VendorShift being open.

Charge

Prepayme

omated with other entities spch as tariff
uxiliary agreements or other charge ¢lements. The
hatge amount applicable to this instance of|charge is the

Cheque

C
S

\'Lb)e agctual tender when it is a type of cheque. Cheque reference
number’(as printed on the cheque) is specified in|'name.’

ComFunc

ion

N

Munication function of communication equipment or a
\/device such as a meter.

SN

Communication media such as fibre optic cable, power-line,
telephone, etc.

ComMedipAsset \//\\/\

Consumpyi

Prepay ent

One of a sequence of intervals defined in terms of consumption
quantity of a service such as electricity, water, gds, etc. It is
typically used in association with TariffProfile to define the steps
or blocks in a step tariff structure, where startVallie
simultaneously defines the entry value of this step and the
closing value of the previous step. Where consunjption is &gt;=
startValue, it falls within this interval and where cpnsumption is
&lt; startValue, it falls within the previous interval

Customer

Customers

Organisation receiving services from ServiceSupplier.

Customer

Aceount

Customers

Assignment of a group of products and services gurchased by

the customer through a CustomerAgreement, used as a
mechanism for customer billing and payment. It contains
common information from the various types of
CustomerAgreements to create billings (invoices) for a customer
and receive payment.

CustomerAccountConfig

Profile

Message profile for CuustomerAccounts.

CustomerAgreement

Customers

Agreement between the customer and the ServiceSupplier to
pay for service at a specific ServiceLocation. It records certain
billing information about the type of service provided at the
ServicelLocation and is used during charge creation to determine
the type of service.

CustomerAgreementConfig

Profile

Message profile for CustomerAgreements.

CustomerMeterDataSet

Profile

The CustomerMeterDataSet includes one or more
CustomerAccounts for one or more ServicelLocations for one or
more ServiceDeliveryPoints. TheCustomerMeterDataSet may
include one or more EndDeviceGroups.
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Noun

Type

Description

DemandResponseProgram

Metering

Demand response program.

DeviceFunction

Metering

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

communication

ElectricmeteringFunction

Metering

Functionality performed by an electric meter.

EndDeviceAsset

Metering

n oo«

capab|l|t|es It is known as the meter”,

“advanced meter”, "air conditioner”, “refrlgerator",
control. The asset may be owned by a consumer,
provider, utility or other party

The EndDeviceAsset is equipment that performs the role of an
end device. It may contain functionality such as metrology,
communications, load control, connect/disconnect, or other
a smart meter”,

an
pooI pump”,

“

etc. that a CommModule and/or MeterAsset may monitor and/or

a service

EndDevicgAssets

Profile

Message used to convey descri ns of on orn

EndDeviceAssets.

ore

EndDevicgControl

Metering

Used to issue commands En vice su
May be addressed by ExndDeyic tor
EndDeviceControls ngay have'\con ol

?as meters.
dWeviceGroup.
pprameters.

EndDevicgControls

Profile

Message used t yCQQ\k\X on\o\‘n \E\EnED/wce

Controls

EndDevicgEvent

Metering

enddevices sy
pe and a ti

Used to report e Ne
evicekye as_an

Each En

ch as meters.
nestamp.

EndDevicgEvents

Profile

Messagé us{\)o con eywore EndDevice

Fvents.

EndDevicgFirmware

Profile

Prr(\(\t/E/?/De firmware configuratior

messages.

EndDevicpGroup

b

Meteri

AN

N

n En Devig GTMIS ed for grouping end de\
purpeses ingluding, but not limited to, |
of de d response. An EndDeviceG
ther EndDeviceGroup, and an end

ices for a

ad control and
roup may
flevice may

e cases, the
in other cases

IntervalBlpck

Wet ing

AN
Time ;equence of readings of the same ReadingT
ined IntervalReadings may need conversior

application of an offset and a scalar defined in as|
>pending

ype.
through the
sociated

IntervalR¢ading

NN

ett—%@

Data captured at regular intervals of time. Interval

The source for the data is usually a tariff quantity|
engineering quantity. Data is typically captured in
uniform, fixed-length intervals of 5 min, 10 min, 1
or 60 min.

NOTE Interval data is sometimes also called "int
readings" (IDR).

| data could be

captured as incremental data, absolute data, or r¢lative data.

or an
time-tagged,
b min, 30 min,

erval data

Merchant

N
Accoun

Prepayment

against which vendor may vend tokens or receipt
Transactions via VendorShift debit the account aif
deposits via BankStatement credit the account.

The operating account controlled by MerchantAgreement,

payments.
d bank

MerchantAgreement

Prepayment

tokens and receipt payments on behalf of supplie

A formal controlling contractual agreement between supplier and
merchant, in terms of which merchant is authorised to vend

r. Merchant is

accountable to supplier for revenue collected at PointOfSale.

MeterAsset

Metering

The MeterAsset class is used to describe meters.
is a type of EndDevice typically used to measure

A MeterAsset
and potentially

monitor a customer load. The EndDeviceAsset class definition
should be used as the basis for MeterAsset class.

MeterAssetConfig

Profile

Message profile for MeterAssets configuration messages.

MeterAssetReading

Profile

Profile for manually obtaining MeterReadings for

MeterAssets.

MeterReading

Metering

contain multiple values.

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

MeterReadings

Profile

Profile for conveying MeterReadings.
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Noun Type Description

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

MeterServiceRequests Profile A meter service request is a type of work that can be used for a
variety of meter service related activities. These activities would
include meter installation, meter change out, customer
disconnect/reconnect, , etc.

MeterServiceWork Metering Work involving meters.

MeterSystemEvents Profile Profile for meter system event messages.

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

PointOfS3ale Prepayment f perational
?m; in certain
fustomer, in
I example a

ReadingQuality Metering ing value.

P to a given

nusual

hissumed to be
s & HingQuality).

ReadingTlype Meterin/g/\ }w\e oﬁdata (éomée\Qjed b;> specific reading.

Receipt Prepayment &cora\gf totéweceipt}d payment from customer

ReceiptR¢cord Profile /X \P\oMfoNceipt messages.

ReceiptSyimmary Prepayment Rec dWI of receipts pertaining to one shiff of operation

\()Qe resorehper 'tenderKind').
Register \ \l‘(eterirﬁ\ ispl r quantity that is metered on an end deyice such as a
[\ ~ meter
SDPLocation Metexing Location of an individual service delivery point. For residential or
ost businesses, it is typically the location of a meter on the

customer's premises. For transmission, it is the ppint(s) of
interconnection on the transmission provider's trapsmission
system where capacity and/or energy transmitted|by the
transmission provider is made available to the regeiving party.
The point(s) of delivery is specified in the service|agreement.

SDPLoca ioncéfig \ \grofile Profile for SDPLocation configuration messages.

ServiceC }é@’QQ/\ \\ \ Customers Category of service provided to the customer.

ServiceCate rng\ ) Profile Profile for ServiceCategory configuration messagges.

ServiceDgliveryPomt Metering Logical point on the network where the ownershig of the service
changes hands. It is one of potentially many service points
within a ServiceLocation, delivering service in ac¢ordance with a
CustomerAgresment—Used at the plann where g meter may be
installed.

ServiceDeliveryPointConfig Profile Profile for ServiceDeliveryPoint configuration messages.

ServicelLocationConfig Profile Profile for ServiceLocation configuration messages.

ServiceSupplier Prepayment Organisation that provides services to customers.

Shift Prepayment Generally referring to a period of operation or work performed.
Whether shift is open/closed can be derived from attributes
'activirylnterval.start' and 'activitylnterval.end'.

The grand total for receipts (i.e., cumulative total of all actual
receipted amounts during this shift; bankable + non-bankable;
excludes rounding error totals) can be derived from Receipt
attributes:

=sum(Receipt.receiptAmount) ; includes bankable and non-
bankable receipts.

SupplierConfig Profile Profile for supplier configuration messages.
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Noun

Type

Description

Tariff

Prepayment

Document, approved by the responsible regulator:

y agency,

listing the terms and conditions, including a schedule of prices,
under which utility services will be provided. It has a unique
number within the state or province. For rate schedules it is
frequently allocated by the affiliated public utilities commission.

TariffConfig

Profile

Profile for tariff configuration messages.

TariffProfile

Prepayment

A schedule of charges; structure associated with

tariff that

allows the definition of complex tariff structures such as step
and time of use when used in conjunction with TimeTariffInterval
and Charge. Inherited 'status.value' is defined in the context of

the utility's business rules, for example: active, in

active, etc.

Tender

Prepayment

Tender is what is "offered" by the customer towar

the need for 'change'). The pa
Tender that goes towards se

Tender is modelled as an
these tender types ca

and card as each _cou
PN N

ds making a
hent (hence
art of the

ar transaction.

Bhd card. Both

thus
h of cheque
older name.

TimeTarif|

interval

Prepayment

ined in ter
with TariffF

One of a sequehce Wn erals d
time. Itis ¢ ed i iati
. , o

startDafe Timeé simul
this/i—ﬁ{e val and the ending poit of the previous

ms of real
rofile to define
e
ting point of
nterval.

Transacti

bNn

}ﬁ\é\reéwd o(detéil% oRp%ment for service or to

en sale.

Transacti

bnRecord

}‘inle\k{r Tra\s\action messages.

Transacti

bnSummary

Prepaym,
-

e record \qf detail of payment transactions pert
shifhof\eperation (one record per 'transactionKind

ining to one

~

Transactdg

Pr megnt

M ultimately executes the transactior

running on a server that may employ se

and who is in
h secure
ure hardware

tion devices for secure transaction procesging.

Vendor

The entity that owns PointOfSale and contracts wjth Cashier to
receipt payments and vend tokens using the payment system.
Vendor has a private contract with and is managgd by merchant

who is a type of organisation. Vendor is accounta|
for revenue collected, who is in turn accountable

ble to Merchant
o supplier.

VendorSh

ift

Wment

The operating shift for a vendor during which he may transact

against the merchant's account. It aggregates tra
receipts during the shift and periodically debits a
account. The totals in VendorShift should always

hsactions and
merchant
= sum of totals

aggregated in all cashier shifts that were open un/der the

particular vendor shift.

NOTE T
the CIM.

he class

finitions provided here are for convenience purposes only. The normative definitions

hre provided by

4.5.3

Classes related to meter reading and control

Table 3 lists those classes that are associated with meter reading and control classes but only
the name of an instance is given within messages defined in this standard. The detailed
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
Circuit Collection Static collection of conducting equipment originating at a main
Package distribution center and supplying one or more secondary distribution

centers, one or more branch-circuit distribution centers, or any
combination of these two types of equipment. It is the source to the
next normally open point.

LoadDataSet IEC 61968-7 Customer, supply point, or area load data. May include meter records
for customers (where regulations allow).

Organisation IEC 61968-4 This class is used to identify companies or divisions within
companies. Organisations might have roles as utilities, contractors,
sunpliers—manufacturers—stc

P g T d 7
PowerSydtemResource IEC 61970-301 An entity that describes the logical of a componeént part of the

assified as

gpment,

ed to instances

utility business. PowerSystemRe

ProtectionEquipment etc.

Instances of type Power
of type asset.

PowerTransformer IEC 61970-301 An electrical dewce on3| o o or re coupled windings, with

or without a m core, fa MUtual coupling between
electric circui Trans can bg used to control yoltage and
phase shlft

ServicelLdcation Core2/Location
Package
h polygon

cation of the
hise may have
to define the
attaches to at

bn the
tragsmission provider's transmission system where cajpacity and/or
enerfgy transmitted by the transmission provider is mafde available to

receiving party.

NOTE Thpe class def|n| ons r vided \h\age/xfo convenience purposes only. The normative definitions pre provided by

5 Me

the CIM. /\
%I message types

The pur lause is to describe the message types related to IEC 61968-9. It is
importapt to’ note that some of these message types may also be used by other parts of
IEC 61968. The general approach 1o the realization of message structures and XML schemas
for IEC 61968 messages is described in 61968-1.

51 G

Although they may be represented in sequence diagrams for context and completeness, this
document does not describe message formats that are defined by other parts of IEC 61968.
The key message payload structures defined by this part of IEC 61968 include the following:

e CustomerMeterDataSet;

e MeterAsset;

e MeterAssetReading;

e EndDeviceControls;

e EndDeviceEvents;

e MeterReadings;
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MeterReadSchedule;
MeterServiceRequest;
MeterSystemEvents;
EndDeviceFirmware.

The normative XML schemas for messages defined by this document are provided in

Annex

H, providing more detailed, annotated descriptions of the message structures.

Message structures are also diagrammed within this clause. The notation convention shows
required elements with a solid outline, and option elements with dashed outlines.

It is also important to note that the use cases and sequence diagrams proyided in this clause
are informative in nature, and are intended to provide examples of usage for\%{ rmative
ecifig 4

messages definitions. There is no intent by this standard to standa
processges.

usiness

5.2 nd device event messages

5.2.1 General

End ddvice events are viewed as a potential s not nedessarily
synchropized to the collection of meter reading for |II| purRoese ever, it may still be
relevan{ to the billing process. A meter health ala oht gs from

the meter have to be considered invalid .g. the MDM system) becomes

respongible to subscribe to all of

and merge the [findings

approprjately.

5.2.2 | Applications

5.2.21 Outage detecti

When ah outage is nof dug to\a i ic utilities typically depend on the calls from
the cusfomers torid 3 e, fault. However, the use of a MS can|provide
another means € 2\ dguble. It is often possible for a MS to dgtermine
that it has lost contaet ™ S i which case this can be reported for potential uge by an
outage important to note that loss of communications with |a meter

may no \
infrastry i ose contact with meters for brief periods of time.

existence of an outage, as it is common for sgme MS

Some N stemxmay be prone to false alarms as a result of the particular technology used

to com

the acc
metered

outage
outage

I eters. Many vendors are working to improve their technolpgy and
. The MDM, much like the role it sometimes plays in cleaning up

applications, in many instances, can also pIay a role in cle ning up

the ablllty of the MDM to clean up data W|thout mtroducmg excessive delays and the ab|I|ty 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 4 describes a deployment

in which the MDM is employed to broker outage information.
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—-31-

sd OO0 Request’Reply /

Part3::MO-FLT MR-MOP MR-RMR
(OMS) (MDY (MS)

T T T
I I I
I I I
I I I
I I I
I ~ETi i ; " I I
! GET(EndDeviceEvents) - |

I

I

1

GET({EndDeviceEvents)

)?.Q:Hm

REPLY{EndDeviceEvents)

Uuta
L Detecti

REPLY{EndDeviceEvents)

[

IEC 1721/99

Outage
EndDev|

considefation in the analysis, as well as

The usg of a MDM to
deployments, the outa

in the example Wu e

of network topology. The
ent as detected by an end device for

at’ the discretion of the utility. In some
OMS may be issued directly to the MS as

sd 4D Reg/Reply Yt

MR-RMR
(M3}

I

| |
; ] |

i GET(EndDeviceEvents) FJ'

i Perform Cutage Detection
[
REPLY{EndDeviceEvents)

IEC 1722/09

Figure 5 — 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 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 ID’s. Depending on the deployment, it may be required to limit the scope of
exchanged mRID’s to that of meters ID’s and not to that of power system resources in
general. EndDeviceEvent.status can indicate “live” or “dead”. EndDeviceEvent.category 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”).

While the request/reply exchange is useful whenever the OMS needs supplementary
mformatlon some MS are able to self-detect outages A pub/sub exchange is ideal in these
situatio —ah—exchatge 5 VB vgS as an
information broker. F|gure 7 shows a deployment W|th |nformat|on going |rectly om|the MS
MS.

o0 Pubisus x
N

Part3::NO-FLT MR-MOP < G
[OMS) (MO Thids)

1
1
1 Perform
Outage
y Detection

IEC 1723/99

%\T (End]
[~

CREATED| E(éll&n}ﬁ(-n\‘r

Ld

&

IBE” that occurs typically only once upon system installatfon, and

publicat repeatedly for the duration of the subscription.
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sd OD Pub/Sub wio MDM /

Part 3::NC-FLT (OMS) MR-RMR (MS)

Perform Outage Detection

CREATED{EndDeviceEvents)

.

Some d

message structure also provides the means to cg

eadings

5.2.2.2 Meter health events
Some types of meters can sometime used to
identify lissues with meter ed. The
alarms Include such thin ditions.
The seyerity of the alar simple notification to “fatal”. Oftenp times,
resolutipn of meter he e 3it, so typically they result in the crgation of
a MeterServiceW t. THe municated using EndDeviceEvent mesgages.
sd MeterHealthEvent Q \)

MR,

"Tg

CREATEEEndRevi wents)
1

CREATEDEndDeviceEvents)

AMR (MS) ARINGP [?M@L Part3::NO-FLT Part8::(CIS) Part::MC-JAl
(\ [OMS) [(WMS)

=
CREATED(EndDeviceEvents)
] [

1 1
CREATE[MeterServiceRequest,
1 1
REPLY{MeterServiceRequest,

IEC 1725/09

Figure 8 — Meter health event exchange, example 1
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In some deployments, the MDM will be present to broker meter health data for other
stakeholders as described in the scenario of Figure 8. Other installations however might not
have a MDM or use it in this way. It is possible for the MS to publish data directly to the
stakeholders that are equipped to receive it. Such an exchange is depicted in Figure 9.

sd MeterHealth/PQ@ Event wio MDOM /

MR-RIMR Part 2:NO-FLT Part 10:EXT-ACT AM Part 6::MC-MAI
MS) (OMS) (C1S) [MAR) [WMS)

CREATED{EndDeviceEvents)
Ll

T
I
I
1
1
I
I
CREATED{EndDeviceEvents) :
! Ll
T

1
CREATED{EndDeviceEvents)

IEC 1726/p9
5.2.2.3 Power.qua gvent
Meters |may coﬁ} i S including but not limfited to,
momentary outage, € i {'nd high
distortio i d be used for outage analysis, maintenance scheduling
or capagi e
Power quali a¥ be brokered (i.e. publications managed) by a MDM (as desgribed in

Figure 1
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sd MeterHealth | PG Event /

MR-RMR (MS) MR-MOP (MO} Part5::OP-IMP Part3::NO-FLT Parts::MC-MAI
[LMS) (OS] [WS)

1
detect alarm or condition
1

CREATED{EndDeviceEvents)

evioeEyvents) "I__E_l

.
]
FlEI--LT ED{EndDeviceEvents)
; ; :
| CREATED(EndDeviceEvents) <\ '
]
1
1
1
1
1
1
1
I

Figure 10 — Power aI|t3<|1<Wple1

sd| MeterHealth/PQ@ Ewvent WI‘U‘IDI‘U‘I /

< 4 \

MR-RMR P E-..l\-§-FL it 10:: T-ACT Al Part §::MC-MAI

(MS) \/L\ME} (1) [MART) (WIS}
T

CREAT (PAISed

T
1

1

1

1

1

1

FED[EqdDevi !
\ \Z !

/\ ATED{EndDeviceEvents)

S —

IEC| 1727/09

CREATE(MeterServiceRequest)

REFPLY{MeterServiceRequest)
T - E—

i

IEC 1728/09

Figure 11 — 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.category is an
enumeration which indicates the type of event, such as outage detection, meter health, or
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power quality. The timestamp and mRID of the end device are also required. The message
format is described in Figure 12.

| m:EndDeviceEvents

|

L
I
|

|

|

—Fm:createdDateTime |

EndDevigeEvents [%]—@E} -E

1729/09
As note 3 ed. The
categor pes (e.g. meter health, outage detection|etc.) to

be diffd
convey

would allow for an EndDeviceEvent mespage to

e (istortion;

e meter health;
e tamper detection;

e revenue event.

The detailed XML schema is provided in Clause H.4.
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5.3 Synchronization between systems
5.3.1 General

In most cases, data may freely flow from the data producer to all of the data consumers (in
parallel). In some cases however, systems add value to the data when they handle it. In this
case, subscriptions must be established to route the data in sequence between systems.

5.3.2 Applications

5.3.21 Meter asset management
Most agsets—are—assigred—an—tb—by—their—system—ofrecord—(AlerratiFelr—they—may be
assigned an mRID by an ID broker.) The mRID serves as a perman a data
producgr publishes information regarding changes to an asset, it ca that the
mRID has not changed, but other information in the publication has¢ }use of
the SUBSCRIBE, CREATED, UPDATED, and DELETED verbs mza .
Subscriptions are typically established one time initially be c 3 igure 13),
using mechanisms provided by the messaging infrastructd ilon-level
messages. Publications flow as long as the subscri S ined(see example in
Figure 14).
/\
sd MAM Jubscribe
MRIMOF (M5 Farts::MC-MAI m MOPY 1% % AN (MAR)
Config) (WIS)
T \ | %/ T T
1 1 1
i ((\ /\ E UBBCRIBEEndDeviceAssets) -_____I:J
i (N \‘I\S@SHIEZEE'EHdDE\-ICEE\-EHEI i
i % L]
! Q ! SUBSCRIBE| En::lDE\.lu:Enss-:—E-- L
I I L I -.-LIJ
1 1
1 E-UHSCFJHEIEI‘IddE‘v‘iEEEVEI‘ITS:I 1
I I t L
I I I L.-l
1 [} 1 1
: : S!.IEISERIEIE:EndDE»'iCEAsaEE-::
i i r]
: : SUBSCRIBE(EndDeviceEvents)
| . :
I ! 1 U
™ SMHE. dDeviceAssets) L i |
I I I I I
I I I I I
(frpm Bart 3)
LEQ 1730/09

Figure 13 — Example of meter asset management subscriptions

5.3.2.2 End device acceptance into inventory

When an end device is purchased (a meter, a load control unit, whole-house
connect/disconnect, etc.), the news of the purchase might propagate to the other systems. In
this case, the event may be reported using either the CREATED (where the asset is new) or
UPDATED (where the asset has been updated) verb. The EndDeviceAsset message is
structured so that it can be used to present a bundle of DeviceFunctionality which describes
the capability of the device identified by the Asset name. The EndDeviceAsset message can
also be used to describe the relationship between components. For example, it can describe
the relationship between a meter communication module, and the meter that hosts it.
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sd MAM Publish new meter/
Fart: MC-MA MR-MOF (MDM) Fartg::(C1S) AN (AR)
[WIS)

T T T T

1 1 1 1

1 1 1 1

I I I

: : : ?T‘—_l Furchase new meter

i i i

1 1 1

1 1 1

: : : | Acceptance Tests

| | CREATED(EndDeviceAssets)

I I L|.|

1 1

: ! CREATED{EndDevicefssets)

1 [H| |

1 1 1

: :EREATED:En::IDEVi-:EAsﬁ-EE:-:

LI i i

I I I

I I I

1 1 1

1 1 1

! ! !

IEG 1731/09
Figure 14 — Example of meter asset managem
This infpormation is conveyed by cre s of EndDeviceAsset) and
ActivityRRecord for the new hardware\Jes eter vendor as well{as any
acceptance testing form the start of the
5.3.2.3 End device ret
When a|meter has be (seexthe sectign on meter installation and remoyval), it is
typically tested in th librated. The test results are added to the
the results can be sent from the WM§ to the

ActivitylRecord. News
MAM as descri i

QRS

TAN
5

EXE

x FahRg: MOIAL AN (MAR)
(S

% [
\, leter tested and new

test data collected.

UPDATE(EndDeviceAssets)

REPLY{EndDeviceAssets)

IEC 1732/09

Figure 15 — Example of WM to MAM exchange - test results
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5.3.2.4 End device removed from service

When an end device has reached the end of its useful life, it will be destroyed and the
inventory adjusted to show that it is no longer an asset of the utility. This might happen when
a meter (perhaps after failing a test) is deemed un-repairable, or when a load control unit is
unresponsive and considered lost.

A utility might also sell a quantity of used meters in an effort to standardize around a
particular brand or model. This too will remove the product from active inventory. Adjustments
to inventory can be communicated using a method similar to that described in Figure 16.

sd WM meter destroyed /

Part6::MC-MAI AM [MAM) \(
(WS} <\ (\/
T

Meter
condemned.

IEC 1733/09

5.3.2.5

When stomers, CustomerAccounts, CustomerAgreements,
MeterAs ServiceDeliveryPoints or ServicelLocations, these ¢hanges
will nee onsumption by systems such as OMS and MS. Often the
Custom iIN ill be'the master repository for this information.

Initially, ystem may wish to immediately subscribe to changes in thg data of
interest n by\example of Figure 17.) The system however will require the history of
the dats may utilize “GET” and “REPLY” verbs to fill partlcular gaps as shown by
the exa i by the MDM,

while other MS mayrecelve customer data dlrectly from the CIS »
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sd Recipricol Subscriptions /

MR-RMR (MS) MR-MOP (MOM) Parts::(CIS) AM [MAM)

T
1 1

: SUBSCRIBE(CustomerieterDataSet)
I L]
SUBSCRIBE[CustomerieterDataSet)

SUBSCRIBE{ServiceLocation) !

d-d

SUBSCRIBE(EndDeviceAssets) |

T
SUBSCRIBE(EndDeviceAssets) (

| N
S-UESCR|EE[ME‘IE[5ENiCERE/q{E& :
T

SUBSCRIBE[{MeterReadings)

SUBSCRIBE(EndDeviceEvents)

IEq 1734/09
Figure 17 — Example of rect
Metering systems are typically configured ters by group or category. Some
metering systems may define particul ories of meters directly in the MS.
Other MS may subscribe/o a ms ategory definition from a MDM. Either|case of
meter gfoup definition [ i sociated measurements in the MB.

9,
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sd GetReply Synchronization /

Part8:-(CIS) MR-MOP (WMD) MR-RMR [MS)

! GET{CustomeriMeterDataSet)

T
I
I
I
I
I
I
REPLY{CustomerhdeterDataSet) :
"] !
1 CREATE(CustormerMeterDataSet) 1
| .
|
: REFLY{CustomerieterDats E‘rEt:{
: [ |
I CREATE[MeterReadSchedNe) < I
I -Q
I
! HEP‘L‘r’:MEterHEEyi%d&{luﬁ\'&
! < NEIN
alt Updates - : \ :
UPDAT ED:Eust:}mermEterDstsEEt:-_ !
UFDATEDTChstomeghve sty Set)

alt Deletions
/ | \_/
DELETED{CustomerMeterlataSet) 1
%DE TEHCustomerheterDataSet)

IEC 1735409

d using EndDeviceAssets and CustomerMeterDataSet megssages.
dDeviceAssets is described in Figure 19 and the messagé¢ format
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e e e e i e Ly |
s

=
5

EndDeviceAssets [a—'-(--.-:g-ﬂ 0.2

| |
| |
| |
I -1 miConnectDisconnectrunction [ I
| |
| |

|

'
'
]
]
]
]
'
]
L
]
'
'
]
]
'
]
]

—

IEC 1736/0p

The dethi i S gessage_is described in Clause H.[10.

; IJ..:A:-

| .
| | u._:':.' |
N B e
\@ua\ﬂmﬂmm E]_I(*;Epf """""""" 0= |
A% B e
| o |
| - { miServiceCategory |
e =2l
| L miserviceDeiiveryPoint = |
| |
| |
|

IEC 1737/09

Figure 20 — Customer meter data set message format

The detailed XML schema for a CustomerMeterDataSet is described in Clause H.2.
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5.4 Meter reading messages

5.4.1

General

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 “energization” status of the end device, this can be done with a
MeterReading exchange or alternatively, with an EndDeviceEvent exchange as described in

5.2.

5.4.2
5.4.2.1

It is ne
customg
meters,
frequen

Applications
Periodic meter reads

cessary to periodically gather meter readings from a
r billing system. The request for meter reading should spe ‘;\
a type of reading to collect, and a frequency and duration of int
Cy may consist of regular or irregular periods.

he distribution network).
n OMS (to establish a stream

Ligh the

group of

heduled

a about

| of the

sd Cres

N\
telleterReadSohadule \\)

Fa nsﬁp x MR-MOP (MO} MR-RMR (MS)

T T T
\% 1 |
| 1 |
I | |
: | CREATE(MeterReadSchedule) - l

REFPLY{MeterReadSchedule)

{
1

I

I

I

I

I

: | read meter
I C

I

I

I

I

I

I

I

CREATED{MeterReading)

CREATED{MeterReadings) T
I
I
I
I
I
I
1

IEC 1738/09

Figure 21 — Example use of meter read schedule to create subscription
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Figure 22 shows the structure used for the payload of a MeterReadSchedule request

message:

m:MeterReadSchedule

MeterRealdSchedule E]—L@EH ,

immedid

request

. In the MeterReadSchedule request,

bd usingka variety of parameters, including:

MeterReadings

e dpecific meter, using the EndDeviceAsset mRID;

C 1739/09

ipn from

eported
may be

e specific meter, using a serialNumber as known to the Metering System:;

e EndDeviceGroups, where a EndDeviceGroup identifies a groupAddress used within the

Metering System:;
e by TimeSchedule;
e set of desired ReadingTypes.

The detailed MeterReadSchedule XML schema is provided in Clause H.6. Details related to

the qualification of request messages are described in Annex J.

Figure 23 shows the message format used to present meter readings from one or more end

devices.
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r
m:MeterReadings _|

Errw:tir1'1e5tam;:i

_— - — —

[etrmesins B2

IC 1740/09

ommon

Key to the reportlng f a value from a meter |s the readlng type. The ReadingType cla< s in the
CIM is d : : plion of a
reading type

e mRID (to uniquely identify a reading type);

channel number;

e default quality;

e default value data type;

e dynamic configuration;

e default forward chronology;

e interval length (in seconds);
e measurement type category;

e unit of measure;
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e register digits.

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.

Readings are not limited to metering devices. Any EndDevice may potentially produce a
measurement. The asset producing the reading is identified by the meterAsset class. It is
expected that all assets have a uniqgue mRID so that meters can be distinguished from remote
connect/disconnect switches, and from other devices.

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

The follpwing XML provides an XML example payload of a MeterRead

<?xml vellsion="1.0" encoding="UTF-8"?>
<m:MeterReadings xsi:schemalocation="http://iec.ch/TC57/2009/MeterReadifgs# Mete
xmlins:m=["http://iec.ch/TC57/2007/MeterReadings#" xmIns:xsi="http://www.w3. i nce">
km:MeterReading>
<m:CustomerAgreement>
<m:mRID>35437383</m:mRID>
</m:CustomerAgreement>
<m:EndDeviceEvents>
<m:mRID>47474</m:mRID>
<m:category>6.6.1.4
<m:createdDateTin
</m:EndDeviceEvents>
<m:IntervalBlocks>
<m:IntervalReading

m:timeStamp>2009-12-17T09:30:47.0Z</m:timeStamp>
<m:value>3.14159E0</m:value>
<m:ReadingType ref="0.0.1.0.2.13.2.0.0.0.111"/>
</m:Readings>
<m:Readings>
<m:timeStamp>2009-12-17T09:30:47.0Z</m:timeStamp>
<m:value>83837733</m:value>
<m:ReadingQualities>
<m:quality>2.5.256</m:quality>
</m:ReadingQualities>
<m:ReadingType ref="0.0.1.20.0.12.0.0.0.3.72"/>
</m:Readings>
<m:ServiceDeliveryPoint>
<m:mRID>847647647</m:mRID>
</m:ServiceDeliveryPoint>
</m:MeterReading>
<m:ReadingType>
<m:mRID>2.6.7.1.0.12.0.0.0.3.72</m:mRID>
<m:aliasName>15-minute Incremental IntervalData Forward Energy (kWh)</m:aliasName>
<m:unit>kWh</m:unit>
</m:ReadingType>
<m:ReadingType>
<m:mRID>0.0.1.0.2.13.2.0.0.0.111</m:mRID>
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<m:aliasName>BulkQuantity LoadInterrupt nO0 (Count)</m:aliasName>
<m:unit>count</m:unit>

</m:ReadingType>

<m:ReadingType>
<m:mRID>0.0.1.20.0.12.0.0.0.3.72</m:mRID>
<m:aliasName>BulkQuantity Total Energy (kWh)</m:aliasName>
<m:unit>kWh</m:unit>

</m:ReadingType>

</m:MeterReadings>

5.4.2.2 Manual meter reading

Meter readings can be obtained manually by a meter reader. Data collected may be
ma|nta|ned by the meter data manager Meters may coIIect a number of different

measure¢ y collect
values

A metell reader may input data shown on the panel of meter into e> which
could bg r day. A
meter r¢ader may present an account of the read to the cust . i count is

not an invoice. Billing would be generated normally by t
case. Figure 24 shows such an exchange.

reading

sd ManuglMeterReading /

7

rt8::(CIS) MR-MOP (MOM)

g

At

Customsgr
1

Handheld

Input meter data

Print receipt

Leave acocounting
of usage with
customer

™0

CREATED|{MeterAssetReading)

L

perform billing !

e a

IEC 1741/09

Figure 24 — Example manual meter reading exchange

At the end of the working day, 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 MeterAssetReading.

Schedules for walking a manual meter reading route are decided well in advance of
performing the work.
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5.4.2.3 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, outage extent verification, and verification of restoration.

Many utilities have a policy of routing all revenue readings through the MDM so that all data
will receive the same level of validation. However, not all MDM systems are able to offer
validation services for outage data. For those that do, the utility must weigh the value of MDM
validation over the time delay it introduces, as well as the ability of the particular OMS
solution to reject incongruent data. For this reason, the example diagram shows revenue
readings routed through the MDM, but outage data routed around it.

It is imgortant to note that not all metering systems support ‘on reque br those

that do,[the implementation can also vary significantly.

On-reqyest reads may be initiated to the MS from any of the folJgWwi

e The CIS (in an effort to collect billing determinants),

o planning and scheduling application (in an effo

:
/ gering dafa about
the distribution network).

A

M

n OMS (in order to verify if a customer\i Y outage or has been
estored).

meter data management system\(i er data for any or all of the
bove applications).

L]
QT

e The MS itself may also directly |niti
An example for one such&xchange (this\one DM) is shown in Figure 25.
N
sd OnRedq IJEEtHEEIdiI‘Ig/ \/\ \
Faf2:MO-FLT @ Fart&:-(Cl Lfar-mor o) MR-RMR (MS)
[CMS)
T T
1 1 1
1 1 1
\ CREATE{MeterReading) ! !
-t !
i
1

CREATE(MeterReading)

-

i resd mets

1

L.REAT ED{MeterReading)

O B T

SR EE b et HLJ
I
1
I
1
T
I
1
I
vl
1
I
1
1
I
1
1
I
1
1
I

CREATE[MeterReading)

R N

L J

i resd meter
L

CREATED{MeterReading)

REF’L‘r’ MeterReading)

REFLY{MeterReading)

IEC 1742/09

Figure 25 — Example on-request meter read exchange
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5.4.2.4 Historical meter data access

A distribution network planner may use historical meter reading values as load information for
capacity planning purposes (see the request/reply example in Figure 26). This would permit

usage to be aggregated to determine loads for a transformer or feeder.

sd HistaricalMeterData /

Part5:: OP-SIM MR-RMOF (MDA
(Flanning)

GET{MeterReadings)

REPLY{MeterReadings)

(\ ((> IEC 1743/09

It is important to note the \ [ rs to qualify requests for met

filtering|the results to obtai eCifi ithin specific timeframes.
5.4.2.5 Billing~in
A customer or anﬁt
in combjnation with &

day an i iry equires a fresh reading from the meter.)

In some
necessy
service

ntify a customer billing issue. A meter read
may be used to resolve the billing issue. (Th
Figure 3 i 1g satigfied by data which recently arrived, while later @

a may be accessible from the MDM. In other cases, it
request remotely through the MS, or manually through

br data,

request
e top of
nin the

may be
A meter
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sd Billinglnquiry

Parts::(CIS) MR-MOP (MOM) MR-RMR (MS)

CHAMNGED{MeterReadings)

e

T
1

1

1

H

1

GET|{MeterReadSchedule) - :

1

1

REFLY[MeterReadSchedule) 1

[T | :
| 1

T T

L 1 1

CREATE{MeterReadings) .._!_ |

CREATE[MeterReadings)

REFLY(MeterResdings! \_

REFLY{MeterReadings)

read metel

CREATED{MeterReadings)

b
a

IEC| 1744/09

5.4.3 Message~forn

The megsage format
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R Ry Ry bbby bbbyttt il

>

MeterAss

A metg
MeterSe
and EndgDevice
asset re

55 E
5.5.1

There a
one or n

e
P =
f
VNN AL S N
r--\miaccgsshMethad |
HEF EEEEE SN
H
H

= -

IEC| 1745/09

contain many MeterServiceWork itemg. Each
eadings
a meter

tions to

5.5.2 Applications

5.5.2.1 Load control

Load control (a.k.a. direct load control) requests can often be made to a MS for the purpose
of load curtailment. This request would typically be initiated from network operations. Not all
MS will have load control capabilities.

It should also be noted that this is different from a disconnect, where a disconnect results in
the complete loss of power to a single customer.

A load control will typically result in the shedding of specifically configured loads (e.g. air
conditioning, pumps, efc.)
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The load control function executes load shed commands which are computed by load
management software (contained in the network operations block). The load management
software is used to compute an appropriate load-shed amount, and could potentially include
many factors including the predicted duration of generation shortfalls, historical usage
patterns, real-time usage data, and weather.

sd LC Msg

Part5::OP-IMP MR-LDC MR-MOP (MO}
(LMS)

T T T

| | AT
1 1

| GET{MeterResadings) 1

1
REPLY(MeterReadings) /\&
[T '

CREATE(End DeviceControls)

F_L

REPLY{EndDeviceControls)

[

{

|

]

1

1

1

I

1

1

1

1

1

1

1

1

i ! 1

L ! 1

L

CREATED(EndDevice(-ontrols) 1

1
J.-l \S) 1
| 1 1
1 1 1

N\ IEC 1746/09

igure 29 ¥ Example lead control message exchange

The exa ad history may be obtained from the MDM in {he form
of Mete load analysis. It also shows load control comnmands
being ig load control system. Deployments that don’t supportfa MDM
would in el ith the MIS instead.

Load cqg e implemented as a type of EndDeviceControl, where the cgmmand
can be dDeviceGroup (using a group address), by EndDeviceAsseft (using
mRID) gr by CustemepAgreement. This is described below in Figure 30.

5.5.2.2 LCoad control device installation

The installation of load control units is usually more labour intensive than installing a meter,
but the data exchange requirements are simpler. LC units are different from meters in the
sense 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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sd Lelnstallation /

Farts::(CIS) Partf:-MG-MAI MR-MOP (WMD) MR-MOF (MS AM (MAM)
(WMS) Config)

T T
1 1
CREATE(MeterServiceRequest)

T
1
1
1
1
REFLY[MeterServiceRequest) :
LT |
1
1
1
1
1
1
1
T

i Install lzad control
L unit
T
i Configure new LC unit for site specifics and record confit
dats !

UFDATED{MeterServiceRequest)

UPDATED{EndDevicelssets)

 §

- --0-------

1
UPDATED{CustomerMeterDataSet) -
T Lol
1
UFPDATED{MetworkDataSet) -
! "'—U

| UPDATED{EndDevi CEnscs-l:-E--
|

UF’DnTED:...us-t:}m)?\M EtErDEt;Q(\\/ /
1
UFDATED) r&:;%q%, (

nT EDy En

E‘v -
-
! { !
rrmrn Fart 3)
[\ IEq 1747/09

sageexchange for LC unit installation

I ___E__

Before fravelling t B Vi he installer will know the customer account data, the
type of Y i d, and the ratings of the device to be controlled. The
installat device ratings, and where appropriate, document the port

number it(wired phe device. The results of the installation can be publjshed to
all stake i in“Figure 30.

5.5.2.3 tomer program

Particulprdmetering™solutions are usually chosen to fulfil specific metering needs as a fesult of
customerprogram enrolment In many cases_a flexible metering solution can [provide
coverage for a range of customer programs. When a customer transitions from enrolment in
one program to another, it may simply require a change to the meter (or communication
module) configuration. In extreme cases, it may require a meter change out. In other cases, it
may require no change at all. Changes to a configuration will need to be communicated
amongst the stakeholders. An example exchange in which the deployment involves a MDM is
described in Figure 31. Another example in which the deployment lacks a MDM is described
in Figure 32.
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sd ChangeCustomerProgram /

AM [MAM) Partg::(CIS) MR-MOP (MDD MR-MOP (MS
Config)

customer selects new program
1
UPDATED{CustomerAcoount) 1
|

1
|
|
|
|
|
|

1 .
UFDATED|{CustomerMeterDataSet)

; ;

-;]‘I"‘—_I evaluate suitability of
|

UFDATE(EndDevicelssets)

[T
| i

UFDATE(EndDeviceissets)

REPLY|(EndDeviceAssets)

LI

REPLY|EndDeviceAssets)

il
-

1
UPDATEDEndDevicelssets)
1

P
:

L
1
1

IEE 1748/09

m ge \cZange for change

ofcu ram (me&ter reconfigured)

Changep to the ter xpressed as changes to the configuratipn of an
EndDevV| ceAsse@
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sd ChangeCustomerProgram wic MDM /J

evaluate suitability of
gsset

MAM decides to keep
existing meter asset in
place provided MS can
reconfigure it to meet
program reguirements.

AM [MAR) Part 10 EXT-ACT MR-MOFP [(MS
(CIS) Config)
T T T
1 1 1
1 1 1
1 1 1
1 1 1
1 1
: Jlglj"‘—_l customer selects new program
1 1
1 1
1 1
UPDATEDCustomerMeterDataSet) :
[1 I
: UFDATEL{Customerileterliata’set] :
1
1
1

reconfigure
meter
I
I
I
I
l
(from Fart 3)
IEC

1749

reconfigurationxThe

more information

ig 2 x Example message exchange for meter reconfiguration
duetq chan f customer program where there is no MDM
In other cases, &)chan o the customer program might not be accommodated with

ogram change may require a meter changeout. (Please refer tq
meter changeouts.) Meter changeouts entail a different workfl
meter r¢canfigurations. This will be reflected in the message exchange between syst

a meter
5.6 for
bw than

ems. An

example exchange is depicted in Figure 33.
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sd ChangeCustProgram_with_changeout /

AN [MAN Fart8::(CIS) Partf:-MC-MAI MR-MGCP (DN}
[WRIS)
1 i

T
|
|
1
I select new customer program

i
l
UPDATED{CustomerMeterDataSet)

T
|
|
|
|
|
|
l
|
H
:
|

T
|
|
|
|
|
|
|
|
|
|
|
|
1
=

OFCA T ECTCOSIOME e DRt S =)

L

i evaluate suitability of
C asset | |
CREATE[MeterServiceRequest)

REFPLY{MeterServiceRequest)

r\ /\ IEC 1750/09

Figure 33 — Exam
of customer pro

ge for change
changed out

See Sybclause 5.6.2.1 oval for additional details|on the

MeterS¢rviceRequest mes

5.5.2.4 Meter discp

For a yariety nect or
reconngct a custo f power
complaipts should connect
remotel brm  the
disconn tion are
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sd ConnectDisconnect /J

Part8:-(CIS) MR-MOP (MDM) MR-RMR [MS)

—---

CREATE({MeterServiceRequest)

REPLY{MeterServiceRegquest)

CREATE(EndDeviceControls)

F—————————

-

perform remote

REFLCTEMOCEVICE OGS

T

CREATE([MeterReadings)

|

REFLY[MeterReadings) /|

CREATED{M Et%ﬁijl‘l\

CE
: |C
UPDATED{MeterServiceRequest) |
_D I
] V% G I
l 1
< IEC

T
read yneter
T

1751/09

Figure 34 — Example mess@ r meter connect/disconnect
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sd ConnectDisconnect wic MDOM /

Fart 10:EXT-ACT MPE-RMR (MS)

[CIS)

T
I
I
I

alt Confirm switch position /
I

! CREATE({MeterResdings)

REPLY{MeterReadings)

g

sEMsE (1))
e JanpSsne Q

CREATED{MeterReadings)

Y
CREATE(EndDeviceControls)

=
REPLY{EndDeviceControls) ( (\

.

-

erform remote
connect /
disconnect

CREATED|{EndDeviesControls)

d[ <\f\\\3 O
Q \@\/

F-——d--1

,*

read meter
E;;

/\ EATED{MeterReading)
L
N \§> i
1

Figure 35 - Example message exchange for remote connect/disconnect
operation directly between a CIS and MS

IEC 1752/09

5.5.2.5 Real-time pricing

Real-time pricing signals and/or schedules can be sent to a meter via the MS. There are
several ways this can be accomplished, such as:
e price signal issued in real time identifying a price for a given time interval;

e time of use (TOU) schedules published, which cause changes in the accumulation for
each TOU tier;

e energy price schedules published in advance.
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Often the EndDeviceGroup can be used to differentiate meters with different contracts or
tariffs.

The example in Figure 36 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.

sd RealTimePrice Signal /

Fart 3::MO-CTL MR-RMR (MS)

CREATE(EndDeviceControls)

REPLY{EndDeviceControls)

CREAT ED[@@&

IEC 1753/09

Price s 2 subtype of EndDeviceControl, where the price is a

5.5.3

Figure 3
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m:EndDeviceControls

this messagg

demand reduction signal.

1754/09

sed by
from at
element
pes that

The XML schema for this structure is defined in Clause H.4.

5.6
5.6.1

Meter service requests

General

Meter service requests are a subclass of Work, where an EndDeviceAsset is involved.

5.6.2
5.6.2.1

Applications

Meter installation and removal

It may be necessary to install, remove or configure meters as a consequence of the
registration of a new customer, removal of a customer or the switch of a customer from one
supplier to another. There may also be the need to change out a meter which involves the
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removal of the old meter, installation of the new meter and configuration of the new meter as
needed by the metering system.

Prior to meter installation, subscriptions have been established between the MS and the MDM
to receive updates to customer data (see the section on data synchronization for more
details). The workflow for a meter change out is shown in Figure 38. This encompasses both
the meter installation and meter removal processes.

sd Meterinstall
Part8::(CIS) Partf: :MC-MAI 2 AN VAR MR-MOP (MDD MR-MOF (M5
(WMS]) i "?dnﬁg )
MeterTechnicisn /

1

1
. 1
CREAT E:MEIE[SENiCEREqLIEst:l :
!

[ CREATED( rm:—t:—rSl:—r\.lcsREqusst-
Lf
T
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
|
1
1
1
|

i read cld meter

replace old meter with
new meter

Fl read new meter

UPDATED{MeterServiceRequ
PDATED{MeterServiceRequest)

UFDATED(EndDeviceAssets)

QJPDAT
POAT :uma Sed)

|
N '
u ATED Ne(\::}&gtss‘;t, .
T
|
k F’éﬁE\.N{t:—rREa e IE-\

N

:
i
s

1 .
UPDATED|{CustornerieterDataSet)

C

UPDATED{NetworkDataSet)

UFDATED{EndDevicefssets)

reconfigure

meteringg
REPLX(Mete Er\-lcEREtuQ system
1)/l 1

P REPLY{MeterReadSchedule)
1 \ 1

___________.l:________

(from Fart 9]
IEC 1755/09

Figure 38 — Example meter installation and removal message exchange
Figure 42 shows the message payload structure used for MeterServiceRequest messages.

The InitialReading and FinalReading are of type MeterReading. MeterReading contains
“ServiceDeliveryPoint” which is needed (in addition to ServiceLocation) to help identify the
location of the new and old meters.
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5.6.2.2 Meter replaced due to end device event

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 39 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.

sd Meterchangenut/

Part::MC-MAI Fart8::(CIS) MR-MGCP (DM} AM {MAN)
[WIS)

T T T
I I I
I I I
I I
: | e
| CREATED{EndDeviceEvents)

change-out meter
I

UPDATED{EndDeviceAssets) I
UFDATED(EndDeviceAsssts) R

CREATE] rv1Et§rﬁ.§.§d|ng5/(X G

H REPLY:mEtE@h\\ \

I : i

UF@JA Ep@nmﬁf\

Mrﬂesdmgs-

R M EtErF{EEl dings)
]

IU FDATED{EndDevicefssets)
| I
I

I CREATED| MEtErREEI::IIngSI

| i .

7z
@/

IEC 1756/09

Figure 39 — Example end device event message exchange due to meter changeout

5.6.2.3 Meter changed-out due to CIS alarms or customer complaints

Data analysis by the CIS or customer billing complaints may cause the customer service
department to request a site visit to the customer location and possibly a meter change out.
Figure 40 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.
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sd MeterChangeoutCl 5Alarm /

Parts::MC-MAI Part®::(CIS) MR-MGCP (MDN] AN (MAN
(WS)

alarms raised

T
1
1
1
1
1
1
: UPDATEDCustomerAcoount)

UPDATEDEndDeviceAssets)

UPDATED{CustomerAcocount)

UPDATED{EndDeviceAssets)

UPDATED|{CustomerieterDataSet)

UF‘DATEDIEndDE\.‘icEm
UPDATED:Eu&t:}mE/fm%t rDa t:-,\

recalibrate / repair !
L

change preter disposition
C

UPE&TED{%&;&\@ ets)
<> k&&ﬁf\f 2
l\/ 1
TED{EndDeviceAssets) |

1
1
1
IEC 757/09

g e — Example message exchange due to CIS alarms

5.6.2.4 Meter changed-out for recalibration

The WMS may track when meter recalibration is due and change-out the meter. Some utilities
may view the actual meter change out as a WMS issue as depicted in Figure 41, while others
treat it as a MS issue.


https://iecnorm.com/api/?name=d68b7469cbcd02509567a026279867a9

- 64 - 61968-9 © |IEC:2009(E)

sd meterChangeoutRecalibration /

Partf:-MC-MAI Part8:-(CIS) MR-MOP (MO AM [MAN)
[WhIS)

JI;']"‘—_l recalibration due
meter changed out
C

UPDATED(EndDevicefssets)

T
1
1
1
1
1
1
1
1
1
1
1
1
1
T
1
1
1
L I
UPDATED{EndDeviceAssets) :
T
i L
! UFDATED(EndDeviceAssets) |
1 1
L | G
1 1 1
1 1 1
1 1 1
1758/09

Figurp 41 — Example message exct

an d out for recalibration

Changep are published using an EndDevigeA age re the ActivityRecord gtructure
within the message may be leveraged.

5.6.3 Message format

The follpwing message

Zero or more MetifSe

MeterServiceRequests. It can be psed for
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-. m:Customers

__________________________ A

MeterSeryi

1759/09

The me er to up
to two n ined as a
part of can be
obtained 2 p plied as

a part g
The detpiled, annoia

S infg done.
d XML schema is defined in Clause H.8.

5.7 Metering system events
5.71 General

There are different levels of need within the system for different kinds of messages.

The metering system (per se) may develop problems within its infrastructure which require a
work order to fix. The data requirements for communicating this event are different than the
requirements of EndDeviceEvent as described in 5.2. With an EndDeviceEvent, a simple error
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 must 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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5.7.2 Applications

5.7.21 Meter system health

Metering system infrastructure issues, such as communication outages,
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may require

EventMessaging to systems such as the LMS, MDM, and OMS; and WorkOrder messaging to

communication network operations systems.

sd Meter System Heath /

Part3:MO-FLT
([OMS)

Part5::OP-IMP
(LMS)

MR-RMR [MS) MR-MOP (MO}

PartB::MC-MAI
ey

T

1 1
l

1

detect alarm or conditicn()
1

CREATED{MeterSystemEvents)

T

1

1

1

1

1

1

1

1

0 |

CREATED{MeterSystemEvents) '
I Ll

| T

CREATED{MeterSystemEvents)

CREATED(MeterSyste

;

IEq 1760/09

Figure 43 — Example of MeterSys
An example message exXchahge' in i t;)f

stakeho]ders is depicts n Fig

ealth message exchange

DeviceEvent is communicated to

various

This tyge of megSage o the CommEquipmentAsset, which in furn can
carry the name an . cted equipment, the type of CommEquipnient, the
event code, as well & tus, statusReason, remarks, and a timestamp|.

5.7.2.2

For an stem capable of two-way communication, it may be possible to
upgrad S infrastructure in the field, or in some systems the commupnication
assets i hanges to the metering system that materially affect its operation

cation is
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sd FirmwarelUpgrade /

FDATEDEndDeviceAsset)

(from Fari 3)

—————d -

MR-MOP [MS MR-MOP (MO} AN (VAN Part8::(CIS)
Config)
T T T T
1 1 1 1
1 1 1 1
1 1 1
?T‘—_l::l:}firmwarls upgrade : : :
1 1 1
1 1 1
UPDATED{EndDevicefsset] | : :
1 1
I_|'I 1 1
1 1 1
UEDATEDEndDayvicalssmt) : :
[} 1
[
1 1
1 1
T
1
1
1
1
1

761/09

The firm
a numb
number

5.7.3
5.7.3.1

Figure 4

S3ystem event message.

o
.

ange in
revision
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m:MeterSystemEvents

rl'lT:EITElDE'JiCBF\.SSE:

| |—|Em:mRID

MeterSystemEvents E‘TE:B -1

IEC 1762/09

The MdterSyste t schema supports the reporting of activity within any type| of end
device |(including meters), as well as within the MS communication infrastructure. As
described above, the MeterSystemEvent can be used o describe an event in the end device
itself, or in the MS communication infrastructure. The detailed XML schema is described in
Clause H.9.

5.7.3.2 End device firmware

The structure of an end device firmware message is described by Figure 46.
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m:EndDeviceAsset

| - L
' ¥ '

| .............

| e

..................

—| m:Device c’lio}s@

>N\

IEC| 1763/09
Ware message format
The EndDeviceFi 5 ~ ture> supports the naming of the affected device
function|, as wel@ tails that may be necessary in the report. It should
be noteld that a Dev be used to describe software components as|well as
firmwarg or hard e sthucture,ogether with the ActivityRecord can effectively describe
the natu gnt occurred, and what has happened. The detailed XML

schemali

5.8
5.8.1

A custo

mer in an open retail market can switch between energy suppliers. This mayj

reconfi

require

Atioan o dlor rainctallatinys ~Ff tha X 7N Thao atin atar ranld

cement

o H mao.
tHateohr—aharerfretstatatteohr—et+—the—meter—HnRe luuullllvuluuull or—hRetet TCPT

may be a consequence of a customer changing energy programs at the time of the change of
energy supplier. This process would likely involve an on request read as needed for final

billing p

urposes. An example message exchange is provided below in Figure 47.
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sd CustomerSwitching /

UFPDATED{MeterServiceRequest)

|__F{EF'LY:I'ﬂEterH:—adings:-

r=

C.HEATED:MEtErH:—EI:Iig{,(\

Fart8::(CIS) Parts::MC-MAI MR-MOFR (M5 MR-RMR [MS) MR-MOF (MDY
(WMS) Config)
T T T T T
1 1 1 I I
1 1 1 I I
1 1 1 I I
1 1 1 I I
I CREATE[MeterServiceRequest) 1 : : :
al | 1 I I
CREATE{MeterServiceRequest) i i
| " | |
I I
REPLY(MeterServiceRequest) 1 1
| | |
I I
REFLY[MeterServiceRequest) \ i i
. 1 1 1
1 I I
1 COE AT R4 jm] i X 1
: H—
|
I
1
I
I
I

™
1

| -
UPDATED{MeterServiceRequ Estd

N

g

IEC| 1764/09

5.8.2 Message for

The strpcture of Mes
MeterR¢ading

5.9 Payment
5.9.1

Paymer
premise
customg

agreeme
systems.

re of a

tomers’
eeds of
part of
meter,
ustomer
vending

The information required by the vending systems usually originates in the CIS and billing
system and is then transferred to the vending systems by means of the messages provided in

5.9.2.

Transaction and receipt information on the other hand originate in the vending systems when
the customer makes a payment on an account or purchases a prepaid token at a point of sale.
This information periodically needs to be transferred to the CIS and billing system for further
processing, for which purpose the messages in 5.9.3 are provided.
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5.9.2 MS information configuration
5.9.21 General

In order to operate as a payment metering system, MS typically requires to be configured with
information about the supplier of the service, the service being provided, the customers of the
supplier, customer agreements, customer accounts, debt to be collected against customer
agreements, tariffs, service delivery points, service delivery point locations, service locations
and meters deployed in the metering system.

This information typically originates in the CIS and billing system, from where it periodically
gets transferred to MS for configuration and update. The messages defined in 5.9.2 make
provisio for tmncfprring this information from the CIS and billing system

5.9.2.2 Suppliers

Information about the supplier (retailer or utility for example) of the ay\be o%igured

into MS|by means of SupplierConfig message payload.

In the ¢ase where a specified range (by date or mRID Pre age payload {s to be
specified in a particular contextual implementation, thjs » j aking ude of the
optional elements in the message header (see Figurg

An examiple of a message exchange is/given ipnFigiré 4f a@the message format is |given in
Figure 49. %

sd SupplierConfig >

Fart 18- EXT-A Q y-mopws
GIS) Config)

= JE(SupplierConfig)

N
S .

REPLY{SupplierConfig)

7

-1

IEC 1765/09

Figure 48 — Message exchange for transferring supplier information
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- 4~ miissuerldentificationNumber ' |

The defailed degCriptis
Model and IEC 6

5.9.2.3

Informati

In the ¢
specifie
optional elementsi

%ﬁp@ﬁlhd\{re}(
N 2

—}\m:s\@em}ﬁress

() 2

%:'ﬂ?@phoneﬂumbers

EC 1766/09

rmation
H.12.

MS by

ified range (by date or mRID) of the message payload |s to be
r contextual implementation, this may be realised by making use of the
e message header (see Figure B.2).

An example of a m
Figure 51.

essage exchange is given in Figure 50 and the message format is given in
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sd CustomerConfig /

Part 10:EXT-ACT
(c1S)

CREATE{CustomerConfig)

MR-MOF (MS
Config)

F_L

i execute

REPLY{CustomerConfig)

T

RN

IEC 1767/09

Figure 50 — Message exchg

ge fort

A

n@sto er information
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_______________ o
[l
[
|

---iEm:description

CugtomerConfig [%]J—(—-H—jzl-- m:Customer I}:l |

| [ e

| | |

| —| mlpostalAddress |

| |

|

| |

|

= ||

—| m:streetAddress

—| m:TelephoneNumbers

I

768/09
The de rmation
Model H.13.

5.9.24 Custo agreements

Information about customer agreements may be configured into MS by means of
CustomerAgreementConfig message payload.

In the case where a specified range (by date or mRID) of the message payload is to be
specified in a particular contextual implementation, this may be realised by making use of the
optional elements in the message header (see Figure B.2).

An example of a message exchange is given in Figure 52 and the message format is given in
Figure 53.
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sd CustomerAgreementConfig /

Part 10::EXT-ACT MR-MOP [MS
(CIS) Config)

CREATE(CustomerAgreementConfig)

i | E;E.I:{TE

L

REFPLY{CustomerfgreementConfig)

I

IEC 1769/09

Figure 52 — Message exchange for transfe reement informafiion

C ustnmelhgr\eem

—| m:CustomerAccount

| —
—| mdocStatus !

......................

|
|
|
|
|
|
|
|
|
|

IEC 1770/09

Figure 53 — Customer agreement configuration message
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The detailed description of each class and attribute are defined by Common Information
Model and IEC 61970-301. The detailed, annotated XML schema is defined in Clause H.17.

5.9.2.5 Customer accounts

Information about customer accounts may be configured into MS by means of
CustomerAccountConfig message payload.

In the case where a specified range (by date or mRID) of the message payload is to be
specified in a particular contextual implementation, this may be realised by making use of the
optional elements in the message header (see Figure B.2).

An example of a message exchange is given in Figure 54 and the message fm%@t\isgiven in

Figure §5. (\ x
sd Eu5tnmerﬂt‘.c‘.nuntﬂnnﬂg/ <\\ \O
NSRS

Fart 10 EXT-ACT »
(CIS)
I
1
1
1
1
! EF{EATMmE unpBonfigl

execute
\S
m ErAccount@onfig)
~—_"

Ly [Tt
L
1 1
: :I 1
|
1
/\Q IEC 1741/09

Figure\54 — sswange for transferring customer account information

%

|
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eSS _i
I i_c___n__ I
| | |
|
| | |
| | I |
| | |
| | I |
| | |
| | N
| i I |
| | |
| | N
R () - mcustomeraccount CiH{— ] ¥
""""""""" i ||
| N
| ¥
| I |
| | |
| |
| |
| |
| |
............ | |
____________ |
I |
_______________________________l
IEC 1772/09
r‘account configuration message
The de ass and attribute are defined by Common Infgrmation
Model and detailed, annotated XML schema is defined in Clause|H.16.
5.9.2.6
Informati t customer debt for collection may be configured into MS by means of
Auxilary nfig message payload.

In the case where a specified range (by date or mRID) of the message payload is to be
specified in a particular contextual implementation, this may be realised by making use of the
optional elements in the message header (see Figure B.2).

An example of a message exchange is given in Figure 56 and the message format is given in

Figure 57.
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Part 10:EXT-ACT MR-MOP [MS
c1S) Config)

CREATE[{AuxiliaryAgreementConfig)

CREA T ECTATRINTEyAgEEmETCong T

EC\{77 %9

Figure 56 — Message exchange for transferring auxiliarg csementinforimation

S
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AF m:arrearsinterest |

= m:auxCycle

—Fm :auxPriorityCode |

Auxilian

—Fm wendPortionArrear |

—| m:AuxiliaryAccounts [

i

-: m:CustomerAgreement

_______________

—| mevaliditylnterval

—
IEC 1774/09
Figure 57 — Auxiliary agreement configuration message format

The detailed description of each class and attribute are defined by Common Information
Model and IEC 61970-301. The detailed, annotated XML schema is defined in Clause H.18.
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5.9.2.7 Pricing structure and tariffs

Information about pricing structures may be configured into MS by means of
PricingStructureConfig message payload.

In the case where a specified range (by date or mRID) of the message payload is to be
specified in a particular contextual implementation, this may be realised by making use of the
optional elements in the message header (see Figure B.2).

An example of a message exchange is given in Figure 58 and the message format is given in

Figure 59.
/\<< N

sd Pricing StructureConfig / \/
Part 10:EXT-ACT MR-MOF (NS
(CIS) nfi

T T p)

I

I 1

I 1

I

1

CREATE(PricingStructureCorfig) }7.'%
K\

[~

execute

C

N \J I
[ T
| 1
C ! !
/\ IEC 1775/09
N

Figure 58 — es\agxgzhange for transferring pricing structures
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PricingBtructureConfig EI—I—(—-H—:El- mi:PricingStructure E

- pliplolalele ettt e Sl e e, St

0.® |

| —| m:ServiceCategory

|
|

|

| KO
|

|

|

| 1.
S —— -
IE 1776/09
igStructureConfig message format
The defai inti f\each class and attribute are defined by Common Infgrmation
Model . The detailed, annotated XML schema is defined in Clause|H.15.

5.9.2.8

Information sabout the categories of service (electricity, water, gas for example) may be
configuredimto MSby means of-ServiceCategoryConfigmessage paytoad:

In the case where a specified range (by date or mRID) of the message payload is to be
specified in a particular contextual implementation, this may be realised by making use of the
optional elements in the message header (see Figure B.2).

An example of a message exchange is given in Figure 60 and the message format is given in
Figure 61.
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Part 10::EXT-ACT
(CIS)

MR-MOP (M5
Config)

T
1
1
1
1
CREATE(ServiceCategoryConfig) !

1

CREATED{ServiceCategoryConfig)

[

-

Servicy

_______________ o
[

The de
Model

5.9.2.9

| 4~ m:name

i execute

1778/09

rmation
H.14.

Information about the service delivery points may be configured into MS by means of
ServiceDeliveryPointConfig message payload.

In the case where a specified range (by date or mRID) of the message payload is to be
specified in a particular contextual implementation, this may be realised by making use of the
optional elements in the message header (see Figure B.2).

An example of a message exchange is given in Figure 62 and the message format is given in

Figure 63.
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sd ServiceDeliveryPointConfig /

Part 10::EXT-ACT MR-MOP [MS
(CIS) Gonfig)

CREATE({SeviceDeliveryPointConfig) -

i EXECUlE

1

REPLY{ServiceleliveryPointConfig)

IBC 17 9

\\\

ivery point information

Figure 62 — Message exchange for transferring
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SefpviceDeliveryPointConfig E]—LE)} me5ServiceDelivernfPoil s

%ominalSewice\l’olt&ge |

Em:|’.}ha=ae(30nfig
= m:ratedCurrent

—| m:Pricing Structures

m:SDPLocations

|
|
—| m:ServiceCategory I
|
|
|

—| m:ServiceLocation

—| m: Service Supplier

IEC 1780/09

Figure 63 — ServiceDeliveryPointConfig message format

The detailed description of each class and attribute are defined by Common Information
Model and IEC 61970-301. The detailed, annotated XML schema is defined in Clause H.20.
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5.9.2.10 Meters

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

In the case where a specified range (by date or mRID) of the message payload is to be
specified in a particular contextual implementation, this may be realised by making use of the
optional elements in the message header (see Figure B.2).

An example of a message exchange is given in Figure 64 and the message format is given in
Figure 65.

sd MeterAssetConfig /J

Part 10::EXT-ACT
(CIS)
T
I
I
I
: CREATE(MeterAGEaiC
i execute
C
/‘
M‘E‘ternsﬁe nfig)

igur Me sage exchange for transferring meter information
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| MeterAsszetConfig

9,

-- m:Seals

---------------- =l

—| m:ServiceDeliveryPoint

—| m:ServiceLocation

IEC 1782/09

Figure 65 — Meter asset configuration message
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The detailed description of each class and attribute are defined by Common Information
Model and IEC 61970-301. The detailed, annotated XML schema is defined in Clause H.19.

5.9.2.11 Service delivery point locations

Information about the service delivery point locations may be configured into MS by means of
the SDPLocationConfig message payload.

In the case where a specified range (by date or mRID) of the message payload is to be
specified in a particular contextual implementation, this may be realised by making use of the
optional elements in the message header (see Figure B.2).

An example of a message exchange is given in Figure 66 and the messm{%&isgiven in
Figure §7. x

sd Create 5SDPLocationConfig / Q\ \\ \
ig)

Fart 10:EXT-ACT IMOR
(CIS) Configy
T T
| 1
| 1
| 1
| 1
! CREATE(SDPhoctionConf |
1 -

n
\> g
i execyte

EP\Y [SORLocaticnConfig)

RN
N\

/\ Figuye 66 — Message exchange for transferring
rvice delivery point location information

1
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mi:SDPLocationConfig

4 m:ElectronicAddresses E

II_ _____________________ - L1
______________________ o
0=

—| mi:mainAddress

4+ m:PositionPoints

| [ttt S iy Sy R BB S, L

L-+4 m:TelephoneNumbers

IEC 1784/09

Figure 67 — SDPLocationConfig message format

The detailed description of each class and attribute are defined by Common Information
Model and IEC 61970-301. The detailed, annotated XML schema is defined in Clause H.22.
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5.9.2.12 Service locations

Information about the service locations may be configured into MS by means of the
ServicelLocationConfig message payload.

In the case where a specified range (by date or mRID) of the message payload is to be
specified in a particular contextual implementation, this may be realised by making use of the
optional elements in the message header (see Figure B.2).

An example of a message exchange is given in Figure 68 and the message format is given in
Figure 69.

sd Create ServicelocationConfig /

oy
2\

Part 10::EXT-ACT

MR-MOP (M5
{CIS) @KJ%\
| O
! I
: CREATE(Servicelocationegniig) Q N )
— y_

i execute
L
REPLY(S m‘im(:h&{mﬂ:— i)

)Y

igure 68&- Message exchange for transferring service location informatio

m
=)
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9,

0=

—| m:mainAddress

4 m:PositionPoints

R o o e e e, gl

________________________

:---I m:Telephonelumbers E]

4+ m:ElectronicAddrezses ]

e o o o ) e o o A T, Xl o
a

Figure 69 — ServiceLocationConfig message format

IEC 1786/09

The detailed description of each class and attribute are defined by Common Information
Model and IEC 61970-301. The detailed, annotated XML schema is defined in Clause H.21.
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5.9.3
5.9.3.1

MS financial information

General

When a customer purchases a prepaid token at a point of sale or makes a payment on a billed
account, financial information is originated in MS relating to this transaction. Typically, this
information is periodically transferred to the CIS and billing system for further processing.

The messages defined in 5.9.3 make provision for transferring this information to the CIS and
billing system.

5.9.3.2

Receipts

When M
paymen
means

In the ¢
specifie
optional

An exar
Figure 7

f ReceiptRecord message payload.

ase where a specified range (by date or mRID)
d in a particular contextual implementation, this mg
elements in the message header (see Figure B

hple of a message exchange is given;&re 0/and essage format is
) O\ 0

bout the
5sed by

s to be
e of the

given in

sd Getﬁleceiptﬂecnrd/ \_/
Part 10:EXT-ACT MR-MOP (MS
(CIS) Q Gonfig)
T
I
I
I
! GEWH

T
1
1
1
s iptR»cord) -.J'_
N \/% execute
L
N REFLY[ReceiptRecord)

IEC 1787/0Q

Figure 70 — Message exchange for transferring receipt information
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|F_R_|R__| _________________________ T
| ||1Eece_ip: ____________________ _i |
|
j | K
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
, : :'
|
j | |
| | | |
| | | |
_____________ |
RecemtRetord  meReceipt {1 I I
0.= | | |
| N
| N
| N
| N
| N
| N
| N
| N
| N
N
N
N
I
IC 1788/09
The de rmation
Model H.23.
5.9.3.3
Information about sale of a prepaid token or the receipt of an account payment is fypically
also redorded by MS in the form a financial transaction record, capturing the relevant details

relating to the particular transaction. This information may be accessed by means of the
TransactionRecord message payload.

In the case where a specified range (by date or mRID) of the message payload is to be
specified in a particular contextual implementation, this may be realised by making use of the
optional elements in the message header (see Figure B.2).

An example of a message exchange is given in Figure 72 and the message format is given in
Figure 73.
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sd TransactionRecord /

Part 10::EXT-ACT
(C1S)

GET(TransactionRecord)

MR-MOF (MS
Config)

BEFLY{TransaciionRecord)

i execute

1

R

Figure 72 — Message exchange for transfg

3

ction\information
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| m:Transaction

IEC 1790/09

Figure 73 — TransactionRecord message format

The detailed description of each class and attribute are defined by Common Information
Model and IEC 61970-301. The detailed, annotated XML schema is defined in Clause H.24.
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6 Document conventions

6.1 UML diagrams

All UML-based sequence diagrams contained herein are to be considered as informative
examples of how a message exchange could occur.

NOTE One of the strengths of the CIM is its flexibility. As technology advances, and new needs develop, new
messages can be created. These new messages might involve additional systems (not pictured.) These new
messages may leverage different options than the ones depicted in the example.

All UML-based communication diagrams and message flow diagrams contained herein are to
be considered informative.

All UMLU+based class diagrams contained herein are to be considered i{nfo he reader
is referfed to IEC 61968-1 to locate the document that contains th€ K i [ &ions of
the clasges used in the CIM.

6.2 essage definitions

Messagp format diagrams contained in the body of sidered

normatiye, with the normative XML schemas being suppli

Use cages and sequence diagrams presented i i i i urposes
only, and represent usage examples for the ng

6.2.1 Mandatory versus optional

The mepsages described w ed from use cases which s3atisfy an
underlylng business nee infarmatijon” exchange. Each use case prqvides a
given context for the S5age forhyat diagrams describe the elemen{s which
are pasped. The elemje ire boxes are to be considered optignal in a
given cpntext. The_el spicted-in soNd boxes are to be considered mandatpry in a
given context. Ig am shQuldxdepiet anentire class as mandatory or optional, the reader
should interpret t ; 2 use>of the class is either mandatory or optional) but not
that evdry elemen ow mandatory or optional. The reader must refer to the
normati ini ermine this.
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Annex A
(informative)

Description of message type verbs

Table A.1 — Commonly used verbs

61968-9 © IEC:2009(E)

Proposed verbs

Meaning

Message body

CREATE

The CREATE verb is used to submit a request
to the master system to create a new document.

Header, Payload

TIc Trasicl] DyalUlll Illdy T tuTTT pUUIIDII aIc 11cw
document using the verb CREATED. The master
system may also use the verb REPLY to
respond to the CREATE request, indicating
whether the request has been processed
successfully or not.

UPDATE

The UPDATE verb is used to submit a request
to the master system to make a changg”in_th
document based on the information i
message. The master system mayi

CHANGE

Header, Payload

CANCEL

s been cancelled
. ster system will use
spond to the CANCEL

Header, Request

mRID(s) for
objects specified
using Reqest.ID

Th Cb’S/E verb is used to submit a request to
the ster system to close the document. The
er system may in turn publish the closed
message using the verb CLOSED to notify that
the document has been closed since last
published. The master system will use the verb
REPLY to respond to the CLOSE request,
indicating whether the request has been
processed successfully or not. The CLOSE verb

isused when the business-documentreaches

Header, Request

mRID(s) for
objects specified
using Reqest.ID

the end of its life cycle due to successful
completion of a business process.

DELETE

The DELETE verb is used to submit a request to
the master system to delete the document. The
master system may in turn publish the closed
message using the verb DELETED to notify that
the document has been deleted since last
published. The master system may also use the
verb REPLY to respond to the DELETE request,
indicating whether the request has been
processed successfully or not. The DELETE
verb is used when the business document
should no longer be kept in the integrated
systems either due to error(s) or due to
archiving needs.

Header, Request

mRID(s) for
objects specified
using Reqest.ID

GET

The GET verb is used to submit a query request
to the master system to get the current data for
a given document reference code or a set of

Header, Request

Variety of options

to qualify request
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Proposed verbs

Meaning

Message body

documents. The master system will use the verb
REPLY to respond to the GET request.

using request
elements

CREATED

The CREATED verb is used to publish the
creation of a document as a result of either an
external request or an internal action within the
master system of that document. This is the first
time that data for this document reference code
has been published as the result of internal or
external request; in which case, it would use the
same document reference as the CREATE
message. This message type is usually
subscribed by interested systems and could be
used for mass updates. There is no need to

ranly tao thic oo o

Header, Payload

rephto-Hisrressage-type-

UPDATED

The UPDATED verb is used to publish events
related to the change of a document as a result
of either an external request or an internal
action within the master system of that
document. This could be a generic change j
the content of the document or a specific status
change such as “approved”, “issued” e
message type is usually subscribed
interested systems and could be
updates.

CHANGED

Header, Payload

CLOSED

AN

Header, Payload

CANCELED

vely is used to publish the
f ocyment as a result of either
estOr an internal action within

of that document. This

The

is no need to reply to this message type.

Header, Payload

ThE DELETED verb is used to publish the
deletion of a document as a result of either an
external request or an internal action within the
master system of that document. This message
type is usually subscribed by interested systems
and could be used for mass updates.

Header, Payload

T . — et "
TTeTT 15 TTU TICTU LU TTCPTy LU UTS TIMTTSSayc Lype.

SHOW Synonym to REPLY, may be deprecated. Header, Reply,
Payload
REPLY The REPLY verb is used to return the Header, Reply,
processing result of a request for a CREATE, Payload
UPDATE, DELETE, CANCEL or CLOSE. (optional)

Where a payload
would be supplied
in a response to a
GET request
(unless there
were errors), it
would not be
returned for
UPDATE,
CANCEL, CLOSE
or DELETE
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Proposed verbs Meaning Message body
requests.
SUBSCRIBE The SUBSCRIBE verb is used to indicate a Not implemement
subscription for a type of information identified as an application-
by the noun. This is realized within the level message

integration infrastructure (e.g. JMS).

UNSUBSCRIBE The UNSUBSCRIBE verb is used to indicate the | Not implemement
termination of a subscription for a type of as an application-
information identified by the noun. This is level message
realized within the integration infrastructure
(e.g. JMS).

It is imgdortant to note that the verbs are listed in the document are fogcohveni purposes
and als¢ to reflect changes that may be reflected in future versions S

More dqtailed definitions of terms used in this annex are given

3
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Annex B
(informative)

Recommended message structure

The purpose of this annex is to describe a recommended message structure. The message
structure (see Figure B.1) has several packages for:

e header for message control information;

payload for conveying message data;

e request for request parameters;

e reply for reply codes and errors.

The mepsage payloads would be conveyed using the described
message header would identify specific nouns and verbs.

IEC 1791/09

The strycture of the head
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[HeaderType [T']—(_..._E_I ) J fxs yncRe F_}IYFI'?Q ]

IEC 1792/09

mended.Header message format

The me strongly typed or loosely coupled using an XML::any. The type
of the p i ined vy the noun in the message header. Not all messages| require
payload| i ses of get, close or cancel messages, as examples.

The reg of the message would provide arguments for requests. Figure B.3
containg the fecomntended structure of the request package:

-r__. msg:RequestOption :

R ——
- - an ##other}‘:
_________________ -
.=
IEC 1793/09

Figure B.3 — Recommended.RequestType message format
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The reply package is used for returning error codes and specific errors. The recommended
message format for the reply is depicted in Figure B.4:

=Re plyCode

The sud

Request timed out

5 Application error

These ¢ i serve the first three digits of a numbering scheme to form codes
such as i Table B.2. Should additional error codes be developed oVer time,
they can be next value(s) within the appropriate category.
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Table B.2 — ReplyCode enumerations

ReplyCode Description
0.0 No Errors
1.1 Noun element(s) not found in CIM payload
1.2 Revision element(s) not found in CIM payload
1.3 Verb element(s) not found in CIM payload
2.1 Invalid DSI meter number(s)
2.2 Invalid feeder name
273 fvatitfeeder mumber(s)amd substatiom mame combimation 7
2.4 Invalid meter number(s) /\\ aN
2.5 Invalid noun value (\ \
2.6 Invalid ReadingTypelD \

2.7 Invalid substation name \ \ \
2.8 Invalid switch name(s) and substation nan@ \bJ\ tl% \

2.9 Invalid verb or revision number

Unable to process the request ReadindTypelD tsu\ppq}e)d by the
2.10 system

211 | Payload mismate {\\ c < C) N
NN/

3.1 Too many meters m\{eq&{
3.2 Too many pendmgfimL reqNs

3.3 Too many Readiné\Typw r%{w
LN SN

5.1 \Qnaﬁﬂto\;‘)erm y&u\Wsthe to high system activity level
5;\ Un\a/bk\%\gro&i\\e re}\gest Transaction not attempted

§\3 > Qnable@ p}c\ss\ﬂ\\&{est Transaction attempted and failed

The foll ) scribes the recommended message structures. This g
can be yised\by a vali ort mechanisms including web services and JMS.

g llutf 8ll?>
007 sp1 (http://www.altova.com) by Scott Neumann (UISOL
<l-- Co mopn Me s Specification for ESB Integration via IEC 61968 -->

open. org/wss/2004/01/oa3|s -200401-wss- wssecurlty secext-1. O xsd"

tructure

) -->

xmins:wsu="http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-utility-

1.0.xsd" targetNamespace="http://www.iec.ch/TC57/2008/schema/message"
elementFormDefault="qualified" attributeFormDefault="unqualified" version="1.0.0">
<xs:import namespace="http://docs.oasis-open.org/wss/2004/01/o0asis-200401-wss-
wssecurity-secext-1.0.xsd" schemalLocation="WSS200401wssecurity-secext-10.xsd"/>
<xs:import namespace="http://docs.oasis-open.org/wss/2004/01/o0asis-200401-wss-
wssecurity-utility-1.0.xsd" schemalLocation="WSS200401wssecurity-utility-10.xsd"/>
<xs:complexType name="RequestType">
<xs:sequence>

<xs:element name="StartTime" type="xs:string" minOccurs="0">

</xs:element>

<xs:element name="EndTime" type="xs:string" minOccurs="0">

</xs:element>

<xs:element name="Option" type="xs:string" minOccurs="0">

</xs:element>
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<xs:element name="ID" type="xs:string" minOccurs="0"
maxOccurs="unbounded">
</xs:element>
<xs:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="ReplyType">
<xs:sequence>
<xs:element name="ReplyCode" type="xs:string">
</xs:element>
<xs:element name="Error" type="xs:string" minOccurs="0" maxOccurs="unbounded">
</xs-element>

kxs:element name="ID" type="xs:string" minOccurs="0" maxOccuyr ="unw da">

K/xs:element>
Kxs:any namespace="##other" processContents="lax" minO
maxOcqurs="unbounded"/>
K/xs:sequence>
</xs:complexType>

<xs:conjplexType name="PayloadType">
KXxs:sequence>
Kxs:choice>

maxOcdqurs="unbounded">
</xs:any>

</xs:element>
K/xs:choice>

K/xs:element>
K/Xs:sequence>
</xs:complexType>
<xs:complexType namie
Kxs:sequ
Kxs:ele gse:EncodedString"/>
"wsu:AttributedDateTime"/>

<Xs:conj

K[Xs:.Sequence>
</xs:complextype=
<xs:complexType name="HeaderType">
<xs:sequence>
<xs:element name="Verb" type="xs:string">
</xs:element>
<xs:element name="Noun" type="xs:string">
</xs:element>
<xs:element name="Revision" type="xs:string" minOccurs="0">
</xs:element>
<xs:element name="ReplayDetection" type="ReplayDetectionType" minOccurs="0"/>
<xs:element name="Context" minOccurs="0">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="PRODUCTION"/>
<xs:enumeration value="TESTING"/>
<xs:enumeration value="DEVELOPMENT"/>
<xs:enumeration value="STUDY"/>



https://iecnorm.com/api/?name=d68b7469cbcd02509567a026279867a9

- 104 — 61968-9 © |IEC:2009(E)

<xs:enumeration value="TRAINING"/>

</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="Timestamp" type="xs:dateTime" minOccurs="0">
</xs:element>
<xs:element name="Source" type="xs:string" minOccurs="0">
</xs:element>
<xs:element name="AsyncReplyFlag" type="xs:boolean" minOccurs="0">
</xs:element>
<xs:element name="ReplyAddress" type="xs:string" minOccurs="0">
</xs:element>
<xs:element name="AckRequired" type="xs:boolean" minOccurs="0*>~
K/xs:element>
cxs:element name="User" type="UserType" minOccurs="0">
K/xs:element>
Kxs:element name="MessagelD" type="xs:string" minOccurs
K/xs:element>
xs:element name="CorrelationID" type="xs:string"
K/xs:element>
kxs:element name="Comment" type="xs:string"
K/xs:element>
kxs:element name="Property" type="Messag
maxOcdurs="unbounded">
K/xs:element>
KXS:any namespace="##other
maxOcdurs="unbounded"/>
K/Xs:sequence>
</xs:complexType>
<xs:element name="Message
</xs:element>
<xs:complexType namp
Kxs:sequence

< ;
:/xs:seque!

</xs:col
<xs:ele

<xs:.complexFype-rame—Messageype—=
<xs:sequence>
<xs:element name="Header" type="HeaderType"/>
<xs:element name="Request" type="RequestType" minOccurs="0"/>
<xs:element name="Reply" type="ReplyType" minOccurs="0"/>
<xs:element name="Payload" type="PayloadType" minOccurs="0"/>
</xs:sequence>

</xs:complexType>

<xs:complexType name="RequestMessageType">
<xs:sequence>
<xs:element name="Header" type="HeaderType"/>
<xs:element name="Request" type="RequestType" minOccurs="0"/>
<xs:element name="Payload" type="PayloadType" minOccurs="0"/>
</xs:sequence>

</xs:complexType>

<xs:complexType name="ResponseMessageType">
<xs:sequence>
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<xs:element name="Header" type="HeaderType"/>
<xs:element name="Reply" type="ReplyType"/>
<xs:element name="Payload" type="PayloadType" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="FaultMessageType">
<xs:sequence>
<xs:element name="Reply" type="ReplyType"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="EventMessageType">
<xs:sequence>
<xs:element name="Header" type="HeaderType"/>
cxs:element name="Request" type="RequestType" minOccurs="Q"/>
kxs:element name="Payload" type="PayloadType" minOccurs=
c/xs:sequence>
</xs:complexType>

B
S
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Annex C
(informative)

Recommended procedure for the generation of a ReadingType

General

2009(E)

Metering systems collect readings from meters, manage configurations, operate remote
devices, and more as new systems develop and capabilities continue to grow. AMR/AMI

vendor
and/or

terminology. In an effort to rise above the specific vendor names, it i

vendor

often times must interface with a \/Qriai‘y of meter \/anrinre, a \/nricvl'y‘r\f MDM

systems

h variety of customer information systems. Different vendors

that may be used to create data element names, and suggests that at elem

be use
elemen

attributgs.

c.2

C.21

Data el

Cc.2.2

d as the ReadingType.name. Then, having identified
f, this annex also recommends a technique to

Understanding the important attributes

General

€

measur¢ment. Enumenated

The user shou
AttributI]#3=Inter a

timesta

represe

pes which involve a period of time (g
peciic period of time (e.g. “hourly”) is represente
ample, “[P1H]” represents a period of 1 h,
he interval period broken out in a separate fi¢

p field pe

consum Qducefrs will need to be mindful to study the timestamp

period i

NOTE 1

placemen

NOTE 2

“R” prefix

1ISO 8601 atso sypports the ability to identify the number of recurring periodic intervals with th

Hifferent
utility or

uch as
in the

P15M]”

Id, data
field for

by careful

P optional

Attribute #1 is used to describe time attributes (of the measurement) which cannot be
expressed in the extended ISO 8601 timestamp field. It can also be used to identify certain
relative relational properties.
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Table C.1 — Time attribute enumerations

Index Enumeration Comments
Not applicable, or the bulk quantity of a commodity (e.g. the dial reading on
0 an electromechanical watt-hour meter)
1 RESERVED Reserved for “10-minute”
2 RESERVED Reserved for “15-minute”
3 RESERVED Reserved for “1-minute”
4 RESERVED Reserved for “24-hour”
5 RESERVED Reserved for “30-minute” :
6 RESERVED Reserved for “5-minute” /\&
7 RESERVED Reserved for “60-minute” AN (
8 Billing-Shifted Billing period shifted (whatever the billing peri\is\
9 Block A block of data OO\ N
10 RESERVED Reserved for “2-minute” AN\ RN\
11 Daily-Shifted Daily self-read DN \\)
12 Instantaneous Typically measured over tery(of;nj{lis&({n&\ \
13 Monthly-Shifted Monthly self-read f\\)/ e
14 RESERVED Reserved gérgminufy >~ [~ )
15 Present Within the}t{se}wwhly\sxcle \ /
16 Previous Within the prévious menthly. cycle and data set
17 Previous-Season Within the k{revit@s\ﬁasﬁ\mcﬁa set
18 | |at-shited Nirstquaner\ W) | >
19 Q2-shifted N | Sefong-quart )
20 Q3-Shifted L ?n'(d qﬁirté\
21 Q4-S 'fte(b 2 «@urt qua}w\r
22 SeasonaYA( E.NS)\NeySpring, Fall, and Winter” based cycle
23 Sub-blgbk \ Aortion of a block of data
24 Weekly-shifteq cekly self read
25 E&irati(N \ \T/I'»gtime at which an action is scheduled to expire
26 1\ has\\ \ \ “Exists” or “is”
27 baet\\ \ Of all the previous readings, this one is the most recent chronologically
28 Next \/ Of any future (pending) events, this one is next
29 Requires “Must” or “Mandates”
30 Start The time at which an action is scheduled to start
C.2.3 Attribute #2, data qualifier

The data type can be used to describe a salient attribute of the data. Possible enumerations

include those described in Table C.2.
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Table C.2 — Data qualifier enumerations

Index Enumeration Comments

0 Not applicable
1 Absolute
2 Average
3 Compensated
4 Excess
5 HighThreshold
6 Incremental (
7 LowThreshold A(\\ N\
8 Maximum (\ \
9 Minimum /\\ \
10 Missing \ \\\
11 Nominal AN\ R \
12 Normal /\ N \
13 Relative (O ~_
14 Required \// /\ \x
15 RMS & 00 me‘angquarég NS )\/
16 SecondMaximum N \ N
17 SecondMinimum ( ~ \
18 S@t{\ m&?&e %Is:tz;i as a representative
19 \'{esh{ta N N \%al b/i'ling data

Rmganeaies S|

nstab

C.24

The “ad
time. En

One bepefit’to explicitly declaring the accumulation behaviour as part of the reading

61968-9 © IEC:2009(E)

te over

Type 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.3 — Accumulation behaviour enumerations

Index Enumeration Comments

0 Not applicable, or implied by the unit of measure.

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 used as the basis for the dial reading at the
meter, and as a result, may roll over upon reaching a maximum dial

1 BulkQuantity value.

NOTE This enumeration is usually implied by the context. Users may
elect to omit phrases implied by their context from a textual description
(e g the “alias name”) but choose ta retain them it numeric

description (e.g. the “name”).

2 ContinuousCumulative The sum of the previous billing period vallf,\xd the\pre

iod

value.

3 Cumulative The sum of the previous b”“ng@ﬂ\\ﬂx\\)
The "consumption" or "ugage" odlty tween two distirct

the tuantity consumed over a spgcific

t e tartef the asurement). The period

points in time. Or, alterpatiyv,

occuxmay be non-recurring pr
ich chianges size with the number of
prpvided by the TimeAttribute, Flow
. (Seg’also "Interval data" for a r¢lated

6 Indicating <\ if a\ve\w%yalue to indicate the current value.

between two values at regularly spaced infervals
e of "IntervalData" implies that the datum is part of a

4 DeltaData

7 IntervalData

8 RecordedD{&X \/s%sg data samples accompanied by timestamp(s).

A form of accumulation which may be selective with respect to tipe.
9 Sumiyation

NN
RN

10 TimeDelay

NOTE This enumeration is usually implied by the unit of measurg.

A form of computation which introduces a time delay characterisfjic to
the data value.

It should be noted that the formulas for interval data are specific, and often qualified as
“incremental” or “absolute”. (The “Data Qualifier” attribute can be used for this purpose.)

e Incremental interval data (a “delta” or “interval” difference between two samples captured
at regularly spaced intervals in time.)

Sample;  Sample,
Scalar Scalar

Data, =

e Relative interval data (the difference between a scaled sample and a reference value.)

Sample,
Scalar

Data, = —ReferenceValue
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e Absolute recorded data (a sample accompanied by a timestamp.)

Sample,

Data, =
4= Scalar

C.2.5 Attribute #4, direction of flow

Anything involving current might have a flow direction. Possible enumerations include those
described in Table C.4.

Table C.4 — Direction of flow enumerations

Index Enumeration Comments (
N
0 N/A /\< ®
1 Forward "Delivered," or "Import", see IEC N\GQZ \/
Typically used to descrife thata o
factor or reactive en rgy ompo
2 Lagging lagging the refere e

Typically use es t a o
factor or reattive en gy mponent is
Leading leading th ref?re?ce lug’
Net |Forweﬁ‘1\-\@e?/7/rse/[\see C 61968-2

3
4

5 Q1+Q2 ( ReActive @ositiv% qéag)arya/
6 | Q1+Q2+Q3+Q4 "\ | Sumef alltyadrants
7

8

9

Q1+Q3

AN
N N
S rmlnug OF

nu
10 Na2#bQ3 =~ \ Ouadrapts 2 and 3
o R SOS
PR RN Nef2 minus Q3
}\< Q3+Q4 \/\\/ Reactive negative quadrants
i\ edg2 / Q3 minus Q2
I

/\ \\1& Quadraht2
\ \ }\( Q>|adrant3

> 18\ Quadrant4
\PQ/ Reverse "Received," or "Export", see IEC 61968-2

20 Total Il:nr\nlar'rll + IDauoreoI see-lEC 61490682
v

C.2.6 Attribute #5, unit of measure category

The categorization scheme described here breaks the unit of measure into separate classes.
One class collects all types of meter readings, another meter system parameters, and yet
another class for event related measurements. Categories include those described in
Table C.5.


https://iecnorm.com/api/?name=d68b7469cbcd02509567a026279867a9

61968-9 © IEC:2009(E)

-111 -

Table C.5 — Unit of measure enumerations

Attribute | Attribute
5.1 -- 5.2 --

Subclass Index Enumeration Comments
0 0 Not applicable
0 1 Air
0 2 ApparentPowerFactor
0 3 Currency
0 4 Current
8 5 GurrentAngte 7
0 6 Currentlmbalance /\\ ~
0 7 Date / \
0 8 Demand \

0 9 Distance

0 10 DistortionVoltAmperes < \\ \\\ )
0 11 Energization \ \/
0 12 Energy ( ﬁ >
0 13 | EnergizationLoadSide \//

0 14 | Fan { N (¢ UV
0 15 Frequency \ \/

0 16 Funds

0 17 EEE1366ASAI \ 2NN\

0 18 |Eﬂ5[(366A\5\|Q\ N

0 19\ | EEE13geAsIFIN N/

ENRL S

0 21X | IEEE13B6CAIR
RN

0 N \@WMSMm

0/ N\ 2% O ieB1366CTAIDI

0\ [ s\ | EEE1366MAIFI

0 \\Q IEEE1366MAIFle

0 \2\7 IEEE1366SAIDI

0 8 IEEE1366SAIFI

5 29 tswativeGas

0 30 InsulativeQil

0 31 LineLosses

0 32 Losses

0 33 NegativeSequence

0 34 PhasorPowerFactor

0 35 PhasorReactivePower

0 36 PositiveSequence

0 37 Power

0 38 PowerFactor

0 39 Price

0 40 QuantityPower
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Attribute Attribute
51 -- 5.2 --
Subclass Index Enumeration Comments
0 41 Sag Or voltage dip
0 42 Swell
0 43 SwitchPosition
0 44 TapPosition
0 45 TariffRate DR
0 46 Temperature
0 47 TotalHarmonicDistortion
0 48 TransformerLosses (
0 49 UNIPEDEVoltageDip10to15 A(‘ o\
0 50 UNIPEDEVoltageDip15to30 < \
0 51 UNIPEDEVoltageDip30to60 /\ \
0 52 UNIPEDEVoltageDip60to90 \ A NQ \ AV
0 53 UNIPEDEVoltageDip90to100 \ \ \
0 54 Voltage N \
0 55 VoltageAngle /\( (7 \/
0 56 VoItageExcu/rs'Qn /& \\// / x
0 57 Voltagelmbalance & ) Q \ N )\/
0 58 Volume > \ ~—"
0 59 ZeroFlowDufation
0 60 \@roSNc\ \\
1 o\ ApphfationContext
1 1 ApTitle ~—'
VAL TN
1 " A0\ Bandwidth,
NN
1 \‘\3 \B\oa ddress
1< \6\ De\h>eAddressType1
/\1\\ \\/ \ DeviceAddressType2
\1\ \ \\8\/ DeviceAddressType3
1 \g DeviceAddressType4
1 10 DeviceClass
1 11 ElectronicSerialNumber
1 12 EndDevicelD
1 13 GroupAddressType1
1 14 GroupAddressType2
1 15 GroupAddressType3
1 16 GroupAddressType4
1 17 IpAddress
1 18 MacAddress
1 19 MfgAssignedConfigurationID
1 20 MfgAssignedPhysicalSerialNumber
1 21 MfgAssignedProductNumber
1 22 MfgAssignedUniqueCommunicationAddress
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Attribute Attribute

51 -- 5.2 --

Subclass Index Enumeration Comments
23 MultiCastAddress
24 OneWayAddress
25 SignalStrength
26 TwoWayAddress
0 Alarm
1 BatteryCarryover
2 DataOverflowAlarm
3 DemandLimit
4 DemandReset A<\\ (‘\
5 Diagnostic < \
6 EmergencyLimit /\ \
7 EncoderTamper \ R \ \ \/
8 IEEE1366Momentarylnterruption \ \ B
9 IEEE1366Momentary|nterrupti})f(vent N \
10 | IEEE1366Sustainedinterruptign () ./
11 Interruptionl‘:‘/et\aviour/& \\// / x
12 InversionTamper & Q \ N )\/
13 LoadInterrupt ~—"
14 LoadShed N
15 aintgnance \ \\
16 PhysicalTamper "

PR N

PWQU

SageREStegaton

\o—

Pus\@utton

\% \ RelayActivation
\ \)”»\/ RelayCycle
>§ RemovalTamper
26 ReprogrammingTamper
27 ReverseRotationTamper
30 SwitchArmed
31 SwitchDisabled
32 Tamper
33 WatchdogTimeout

C.2.7

The technique proposed here is to categorize cardinal and ordinal number values into families

Attribute #6, measurement category enumerations

of codes as described in Table C.6.
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Table C.6 — Measurement categories

Attribute
6.1 -- Error
Category
0 Harmonics
1 Interharmonics
2 Ordinal or cardinal numbering
3 Time of use (TOU) tier numbering
4 Currency code (per 1ISO 4217)

These tategories provide context for the numbering scheme suppled by
Attribute¢ 6.2 is merely a number. Joined together, they form attrj
Table C|7.

triblite 6.2.
described in

Table C.7 — MeasurementCategory enumerat

A
Attribute 6 - \ \)
Qategorized
C

index Enumeration omments
0.0 Not applicatye\\ )/ X

0.1 Harmonic1 /F'hfkdamyﬂ‘é{ > / () ‘\>
0.2 Harmonic2 econd_hagmoni \ }
0.3 Harmonic3 ird har

ni
0.4 Harmonic4 ({:ourmmo}rig >
0.5 Harm%ﬁc}\ Y F\‘{h hwic\
0.6 Hamormx‘{ A~ S}x\h\b{rmonic)

c. (additional harmonics (up to 999) created as necessaiy
0.7 /\ Halqonic7 in tategdry=0)
1.1 Ipte\h\{rmor%{ F}%damental
1.2 <m{erh\aqn&\'Q2 \/\\Sé:ond interharmonic

1.3 \ I\l\ték\arrNcS Third interharmonic
1.{ \knté\hahx\onic\é Fourth interharmonic

/\4\\5 N merrﬁ\rmon c5 Fifth interharmonic

.6\ Na}}noniw Sixth interhamonic

etc. (additional interharmonics (up to 999) created as

1% Ipterharmonic7 necessary in category=1)

Zeroth unit (for systems that use zero based numbering
2.0 n0 schemes)

First; or "1" where the measure needs an argument such as
2.1 n1 CEMI(n=1)

Second; or "2" where the measure needs an argument such
2.2 n2 as CEMI(n=2)

Third; or "3" where the measure needs an argument such as
2.3 n3 CEMI(n=3)

Fourth; or "4" where the measure needs an argument such
2.4 n4 as CEMI(n=4)
2.5 n5 Fifth; or "5" where the measure needs an argument
2.6 n6 Sixth, or "6"
2.7 n7 Seventh, or "7"

2.8 n8 Eigth, or "8"
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Attribute 6 -
Categorized

index Enumeration Comments

2.9 n9 Nineth, or "9"

2.10 n10 Tenth, or "10"

2.15 n15 "15"

2.30 n30 "30"

2.45 n45 "45"

2.60 n60 "60"

2.155 n155 "155"

“305”, etc. (additional numbers up to 999 ag necessary in

2.305 n305 class=2) /i L

3.1 TouRateA First tier N\ \ AN

3.2 TouRateB Second tier \ \

3.3 TouRateC Third tier < AN >

3.4 TouRateD Fourth tier (\\ \\ \

35 TouRateE Fifth tier N\

3.6 TouRateF Sixth tier [~ >

etc. (addm&rs/@/toﬁg)%ted as necessary in

3.7 TouRateG $s=3) .

4.392 JPY \@pe%e\s}\Yen, &iapte\from IS}) 4217 currency codes

4.710 ZAR Solth AfficamRanek,

4.752 SEK [Swedish.Kroda_

4756 CHF | SwissRany N\

4.840 usp N D*S\ ilar 3\/

4.978 EUR N

9 W
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Attribute #7, phase

The proposed phase enumerations are described in Table C.8.

Table C.8 — Phase enumerations

61968-9 © IEC:2009(E)

Index Enumeration Comments B, | C, B
0 Not applicable to any phase 0 0 0 0
128 Phase-A Phase A 1
136 Phase-AA Phase A current relative to phase A voltage 1 .
132 Phasg-AB Phase Ato B 1 \& 1
225 Phasg-ABC-N ABC to neutral 1 /’I\ 1
193 Phasg-AB-N AB to neutral 1 1
120 | Phasd-AN Phase A to neutral 1N\
64 Phasd-B Phase B NN R
72 Phasg-BA Phase B current relative to phase A volt/a,gE'\ \ 1\ \/
66 Phasd-BC Phase B to C N 1
97 Phasq-BC-N BC to neutral AL/ K E
65 Phasg-BN Phase B to neutral ( /\\ % ( U ‘\/ 1
32 Phasq-C Phase C NN 1
40 Phasg-CA Phase C current reIaWeAto phzée\A\@Iteﬁi 1
40 Phasd-CA Phase C to A L O 1
41 Phasd-CA-N CA t{ne}f@/\\ N ‘\> 1 1
33 Phasd-CN Ahase C\to nautrak, ) 1
16 Phasq-N Neutrd NN N\ O\ 1
224 Phasgs-ABC & Inteving g{p%s 1 1 1
NOTE The indgx values werg<computed Ry: \/
Index:A1x27+B1x26+<;<\2%- X2 A +Bz><22+Cz><21+N2
RS Y%
When cpirrent isixieasured; it is often simple a single phase conductor indicated such as:

o A

e B

e C

e N

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

e A
e B
e C
e AN

e BN
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CN
AB
BC
CA
ABC

When phase angles are measured, it is usually relative to a fixed reference such as voltage
phase A. The word “angle” has already been described in a previous field. This field may
therefore contain an angle designation such as:

Anl rre an\/nlfc

: curre ntAvoIts

(

L
’currentAvolts

Where the first phase listed describes the current or voltage pha and the
second |phase (the “A”) describes what it is being measured against .) Since
the fact|that the measurement is an angle can be determjriec ided by
the unit|of measure), and the point of reference is always th ho need
to provige additional indications within the phase lettefi i i e (such
as “Phase-CA”) to be used as a line-to-line volfage e-angle
descriptor, as well as a current phase-angle desgriptor.

C.2.9

The CII e metric multiplier from the| unit of
measur weration values, negative exponents
are ma ve number. The proposed multiplier
enumer

Comments

0 /\ I\Et applicable or "x 1"

1 \\DQ Deca = x 10 = x 10!

percentage) = x 102

/\&\ \ \/ hecto, x 100 (or a dimensionless value expressed as a
hor ‘%’

Q \\y kilo, x 1 000 = x 103

6 M Mega, x 1 000 000 = x 108

9 G Giga = x 1 000 000 000 = x 10°
255 d Deci =x 0,1 =x 10"
254 c Centi = x 0,01 = x 1072
253 m milli, x 0,001 = x 1073
250 g micro, x 0,000 001 = x 107
247 n nano, x 0,000 000 001 = x 107°

C.2.10 Attribute #9, displayable unit of measure (UOM)

The displayable unit of measure is typically indicated on the meter faceplate. Typical
measure include those described in Table C.10.

units of
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Table C.10 — Unit of measure enumerations

Value Quantity Unit name Symbol
0 N/A none
2 Length meter m
3 Mass gram g
4 Rotational speed rotations per second rev/s
5 Current ampere A
6 Temperature Kelvin K
7 Amount of substance mole , mol
8 Luminous intensity candela /\& }d\
9 Plane angle degrees /\\ \ \{eg
10 Plane angle radian \ \ \@B\
11 Solid angle steradian < \ \ sr>
21 Absorbed dose Gray (J/kg) /\\ \\ \ &
22 Radioactivity Becquerel (I/s) \ \\/ Bq
23 Relative temperature degrees Celsius / ~ B °C
24 Dose equivalent Sievert (Jkg) ,\ \ ) G Sv
25 Electric capacitance Fgé}\(QN) A > ( w ‘\/ F
26 Electric charge Coﬁtgmb}‘/@) \ \ / C
27 Time segon secondg
28 Electric inductance Henry (V@)ﬁ\\)\ ) H
29 Electric potential < /] N}\Q/A)\\) . > v
30 Electric resistachs‘Q N @m\h\ ) Q
31 Energy joule L \Q\l}\ J
32 Force@m}] { < (kg\qé)\/ N
33 Frequencx\ rtz \/\(\Ni) / Hz
34 |IIuminaé:e\1Q>\ (|/??|/m2) Ix
35 Ly us\qux lumen (cd sr) Lm
36 M\aqneticN \ N | weber(vs) Wb
37 méghe\tic%\densiﬁs Tesla (Wb/m?) T
38 M}\/er\ Watts (1°R) W
39 Pressw Pascal (N/m?) Pa
41 Area square meter m?
42 Volume cubic meter m?
43 Velocity meters per second (m/s) m/s
44 Acceleration meters per second squared m/s?
45 Volumetric flow rate cubic meters per second m3/s
46 Fuel efficiency meters/cubic meter m/m?
47 Moment of mass kilogram meter (kg m) M
48 Density kilogram/cubic meter kg/m?
49 Viscosity meter squared/second m?/s
50 Thermal conductivity Watt/meter Kelvin W/m K
51 Heat capacity Joule/Kelvin JIK
52 Concentration parts per million ppm
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Value Quantity Unit name Symbol
53 Electric conductance Siemens (A/V) Siemens
54 Angular velocity radians per second rad/s
61 Apparent power Volt Ampere VA
63 Reactive power Volt Ampere reactive (VISin@) VAr
64 Phase angle degrees 6-Deg
65 Power factor dimensionless Cos6
66 Volt seconds Volt seconds (Ws/A) Vs
67 Volts squared Volt squared (W?/A?) &

68 Amp seconds amp seconds ( \Qs
69 Amps squared amp squared A<\\ (\ A?
70 Amps squared time amp square second < \ A\\\
71 Apparent energy Volt Ampere hours /\\ \ \>A§
72 Real energy Watt hours \ \\\ \ \Wﬁ
73 Reactive energy Volt Ampere reactive hours \ \ \ > VArh
74 Magnetic flux Volts per Hertz / 4 \ V/Hz
75 E:;igrf]é:;ange o hertz per seco(ﬁ\\)/ /\ Hz/s
76 Number of characters c@raétqs< h C K U j\/ char
77 Data rate char ters\{@ eco \/ char/s
78 Turbine inertia kgﬁquare met kgm?
79 Sound pressure Ieyek deé{bel \ \ dB
\( Morgi (NO G_ c money unless _
ted with ISO 4217 currency codes via

80 Monetary unit[\ Fﬁb\ € egory Enumerations). =}
100 Quantity’p wer\ > E}\ > Q
101 QuantM/rgy\\/\ aQh
102 resistivity/\\ N o(m6) am
103 A/m \ \ ,n{agnetic field strength, Ampere per metre A/m
104 v@-sm ho\u( B Volt-squared-hours V2h
105 / \sw}gre-wﬁd hkgr Ampere-squared hour Ah
106 \A\mp¥§(hc\w Ampere-hours Ah
107 Wk%a\ \ energy per volume Wh/m?
108 Timestamp time and date per ISO 8601 timeSta‘np

"1" = "true", "live", "on", "high", "set"; I
109 Boolean "0" = "false", "dead", "off", "low", "cleared" status

An array of boolean values describing an array or gang
110 BooleanArray of switches statuses
111 Count counter value Count
113 Signal Strength receive signal strength indicator dBm
114 ApplicationValue encoded value Code
115 Kh-Wh active energy metering constant Wh/rev
116 Kh-VArh reactive energy metering constant VArh/rev
117 Kh-Vah apparent energy metering constant VAh/rev
118 EndDeviceEvent value to be interpreted as a EndDeviceEventCode MeCode
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C.3 Using data element attributes to define the ReadingType

C.3.1 General

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

The mRID of the ReadingTypelD is taken as authoritative by the system, and can be
generated by presenting the numeric form of each attribute in side-by-side fashion separated
by commas (i.e. CSV style).

<ReadingTypelD mRID> := <attribute 1>.<attribute 2>.<attribute 3> <attri httribute
5> <attrjbute 6>.<attribute 7>.<attribute 8>.<attribute 9>
It should be noted that two of the attributes themselves are co ult is to
have a pame with 11 fields:

1) | TimeAttribute

2) | DataQualifier

3) | AccumlationBehaviour

4) | FlowDirection

5) | UomCategorySubclass

6) | UomCategorylndex

7) | MeasurementCategory

8) | Enumeration

9) | Phase

10) | Multipli

11) | UnitOf
This name can ke\ re naliZe appropriate by using the regional text form fpr each
attributg > i der, side-by-side, separated by spaces. The ¢xample
describgd bglow ’ at the metric multiplier together with the unit of measure
attributs W parenthesis without a space separator. This proddices an
effective i gasure Yor the data element. In order to eliminate excessive spoken words,
a pract S ished within a product of exposing a simplified aliasName or
descripfion tosugsers. \[he aliasName can offer a simplified name which omits attributgs which
are clearly, under 4 from the context.

<Name> := <attribute 1> <attribute 2> <attribute 3> <attribute 4> <attribute 5> <attribute 6>
<attribute 7> (<attribute 8><attribute 9>)

While 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 publishes. The
concept is similar to the practice of publishing an appropriate number of digits of resolution for
a numerical value. One system may know (for example) the phase on which a voltage was
measured 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. One
system might not. The ReadingTypelDs used by a data publisher should be appropriate for
the data supplied. The ReadingTypelDs used in a response may (therefore) differ slightly than
the ReadingTypelDs used in a request.
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Examples of ReadingTypelDs are found in Table C.11. These are merely examples, and by no
means an exhaustive list of what can be constructed given the enumeration values listed
above.

Table C.11 — Example ReadingTypes

Example mRID Example Name Example aliasName

15-minute Incremental IntervalData 15-minute IntervalData
2.6.7.1.0.12.0.0.0.3.72 Forward Energy (kWh) Forward Energy (kWh)

24-hour Incremental DeltaData Momentary Interruption
4.6.4.0.2.8.0.0.0.0.111 IEEE1366Momentarylnterruption (Count) (count)

24-hour Incremental DeltaData Momentarydnterruption Event

IEEE1366MomentarylnterruptionEvent (count)
4.6.4.0.2.9.0.0.0.0.111 (Count) ~

24-hour Incremental DeltaData ustained ter pti}n (count)
4.6.4.0.2.10.0.0.0.0.111 IEEE1366SustainedInterruption (Count)

24-hour Incremental DeltaData ustaingd Interruption
4.6.4.0.2.10.0.0.0.0.27 IEEE1366SustainedInterruption (second (secgnd

60-minute Incremental IntervalDat ly Intexval Data Fprward
7.6.7.1.0.12.0.0.0.3.73 Forward Energy (kVArh) \En rgy\~(kVArh)

60-minute Incremental IntepvalData Hourly Interval Data Fprward
7.6.7.1.0.12.0.0.0.3.72 Forward Energy (kWh) y (kWh)
N\ al
60-minute Jacremental\ Int m taNe >-|ourly Interval Data Nt
7.6.7.4.0.12.0.0.0.3.73 Energy (KVAr M Energy (kVArh)

60-minute Ih¢cremental Inte aIDaW Hourly Interval Data Nt
7.6.7.4.0.12.0.0.0.3.72 Energy (kW Energy (kWh)

60-minutel\lncr tal dhterwalDa Hourly Interval Data Reverse
7.6.7.1910.12.0.0.0.3.73 Reverse E ergmh) Energy (kVArh)
minute ¥qC me\nta'f Inter¥alData Hourly Interval Data Reverse
7.6.7.1910.12.0.0.0.3.72 Re er}e\Ene Wh) Energy (kWh)

N
-minyte(cremental IntervalData Total Hourly Interval Data Tptal
7.6.7.20 0.12.0.0.9/5.\7Q )En gy, (RYA? Energy (kVArh)

\/\ smintite Inctemental IntervalData Total Hourly Interval Data Tptal
7.6.7.20 0.12.0.0.0.3./7\(\ En Energy (kWh)

0.0.1.0.2.4.0.0.0.0. 11\ \B%Qu tity DemandReset (Count) DemandReset (Count)
0.0.1.0. .11.0M\\1 \ \B\ulkouantity Energization (Count) Energization (Count)
0.0.1.1. .}{0&0.3.\7& \ \_BlUlkQuantity Forward Energy (kVArh) Forward Energy (kVArh)
0.0.1.1.4 2.&0»@.?9\ X BulkQuantity Forward Energy (kWh) Forward Energy (kWh
0.0.1.0.4 .13.2\&&&1 1 1\ BulkQuantity LoadInterrupt n0 (Count) LoadInterrupt (Count)
0.0.1.0.2.13.2.10.0°41,/ BulkQuantity LoadInterrupt n1 (Count)

0.0.1.4.0.120.00.3.73 BulkQuantity Net Energy (kVArh) Net Fnergy (kVArh)
0.0.1.4.0.12.0.0.0.3.72 BulkQuantity Net Energy (kWh) Net Energy (kWh)
0.0.1.0.2.23.2.0.0.0.111 BulkQuantity RelayActivation n0 (Count) RelayActivation (Count)
0.0.1.0.2.24.2.0.0.0.111 BulkQuantity RelayCycle n0 (Count)

0.0.1.0.2.24.2.1.0.0.111 BulkQuantity RelayCycle n1 (Count)

0.0.1.19.0.12.0.0.0.3.73 BulkQuantity Reverse Energy (kVArh) Reverse Energy (kVArh)
0.0.1.19.0.12.0.0.0.3.72 BulkQuantity Reverse Energy (kWh) Reverse Energy (kWh)
0.0.1.20.0.12.0.0.0.3.73 BulkQuantity Total Energy (kVArh) Total Energy (kVArh)
0.0.1.20.0.12.0.0.0.3.72 BulkQuantity Total Energy (kWh) Total Energy (kWh)

Daily-Shifted Maximum Indicating Forward Daily Max Demand (kW)
11.8.6.1.0.8.0.0.0.3.38 Demand (kW)

Daily-Shifted Summation Forward Energy Daily Forward TOU Rate A
11.0.9.1.0.12.3.1.0.3.72 TouRateA (kWh) (kWh)
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Example mRID

Example Name

Example aliasName

0.0.0.0.0.011.0.0.0.0.109

Energization ( status)

Energization status

0.0.6.0.0.4.0.0.0.0.5

Indicating Current (A)

Current (A)

0.0.6.0.0.4.0.0.128.0.5

Indicating Current Phase-A (A)

Current Phase A (Amps)

0.0.6.0.0.4.0.0.64.0.5

Indicating Current Phase-B (A)

Current Phase B (Amps)

0.0.6.0.0.4.0.0.32.0.5

Indicating Current Phase-C (A)

Current Phase C (Amps)

0.0.6.0.0.5.0.0.136.0.64

Indicating CurrentAngle Phase-AAv (6-
Deg)

CurrentAngle Phase-AAv (6-
Deg)

0.0.6.0.0.5.0.0.72.0.64

Indicating CurrentAngle Phase-BAv (6-
Deg)

CurrentAngle Phase-BAv (8-
Deg)

Indicating CurrentAngle Phase-CAv (6- CurrenfAngle Rhase-JAv (6-
0.0.6.0.9.5.0.0.41.0.64 Deg) De L
0.0.6.0.0.15.0.0.0.0.33 Indicating Frequency (Hz) ﬂé\}s@ncy\@b\
0.0.6.0.0.38.0.0.0.0.65 Indicating PowerFactor (Cos6) R)Wé&l%c{or?ﬁgs%\/
0.0.6.0.0.54.0.0.0.0.29 Indicating Voltage (V) Q Nge\(V) >
0.0.6.0.4.54.0.0.128.0.29 Indicating Voltage Phase-A (V) ~ \_\ | Yaltage Phase A (V)
0.0.6.0.9.54.0.0.64.0.29 Indicating Voltage Phase-B 9@’\ \Vo\gWse B (V)
0.0.6.0.9.54.0.0.32.0.29 Indicating Voltage Phase- ?/(V)m Voltage Phase C (V)
Indicating VoltageAngte r\q/e}B VoltageAngle Phase-BAv (6-
0.0.6.0.9.55.0.0.72.0.64 Deg) >Deg)
Indicating\Volt gle Phase- v(O- VoltageAngle Phase-QAv (8-
0.0.6.0.9.55.0.0.41.0.64 Deg) Deg)
Instantaneous Indicati Demand Instantaneous Demand (kW)
12.0.6.1}0.8.0.0.0.3.38 (kW) (\
\F) Present Cumulative Dé¢mand
15.0.3.1}0.8.0.0.0.3.38 sent Cu five For Demand (kW) | (kW)
reselt Maxim |ng Forward Max Demand (kW)
15.8.6.1 0.8.0.0.0.37’5{3 manty(k'
§38> revi us Mlndlcatlng Forward Max Demand (kW)
16.8.6.1]0.8.0.0.0.3. nan
ewous condMaX|mum Indicating Second Max Demand (kW)
16.16.6.[1.0.8.0.0.03.3 F ward Demand (kW)
ummation Total Energy TouRateA Total Energy TOU Ratg A
0.0.9.20{0.12.8.1.0.3: (k¥ Arh) (kVArh)
) Total Energy TOU Ratg A
0.0.Q.ZOM& N3 Summation Total Energy TouRateA (kWh) (kWh)
Summation Total Energy TouRateB Total Energy TOU Ratg B
0.0.9.20{0.12.3.2.0.3:23 (kVArh) (kVArh)
Total Energy TOU Ratg B

0.0.9.20.0.12.3.2.0.3.72

Summation Total Energy TouRateB (kWh)

(kWh)

0.0.9.20.0.12.3.3.0.3.73

Summation Total Energy TouRateC
(kVArh)

Total Energy TOU Rate C
(kVArh)

0.0.9.20.0.12.3.3.0.3.72

Summation Total Energy TouRateC (kWh)

Total Energy TOU Rate C
(kWh)

0.0.0.0.0.43.0.0.0.0.118

SwitchPosition ( MeCode)
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Annex D
(informative)

Recommended quality code enumerations

D.1 General

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

be used-n-this—context-

The pregsence of a quality code is optional. When a value of zero is
mean that a system is explicitly declaring that the data is valid.
producegs the data (a meter) declares data to be valid, it is sayi
occurredl during the collection of the data. When a meter data
the datd is “valid”, it implies that the value has satisfied all ¢

management sy ,
might sgrutiniz
tamperipg may have

data without (nec
noted in

This an
describ

Table D.1 — Example System IdentifiersValue

aken to
iclg which
events
ays that

5ing the

or offer
al data,
mething
of the
brform a
er data
batterns
est that
I on the
can be

This is

Example
System Issuer of code
IdentifiersValue
0 Not applicable, or unidentified
1 End device
2 Metering system (data collection) network
3 Meter data management system

D.3 Quality code categorization

Quality codes can be categorized. Table D.2 describes the categories proposed by this

annex.
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Table D.2 — Example quality code categories

Category Description

1 Diagnostics related

2 Power quality related issues at the data collection point

Tamper/Revenue protection related

Data collection related

Failed reasonability testing

Failed validation testing

Edited (
. N
Estimated A(

O\
Oscillatory < \ \
Questionable /\\ \ \>\/

O |0 |(Nl[foo|| | W

-
o

D.4 Quality code index

When these categories are applied to results in examples such

as thosg¢ in Table D.3.

Table D.3 -
Catigt::zed ENN?\ Comments
Null Assumeq\\lld %ssing or empty quality code tags
0. ataVali he system which declares the data as "valid" is indicated
/‘\ %\/» \ }/ the origin code.
1. Look for related EndDeviceEvent(s)

Ba Nw V\
[ ehenei
1.4 < VMOQ lag >

2. l/\ Pob@a}aliﬁ\ﬂag Look for related MeterEvent(s)

2. ce&WgeCount Power outage threshold count exceeded

2.7 \PqQour%r Power quality threshold count exceeded

2. ServiceDisconnectSwitching Service disconnect operation during data collectiorn
interval

2.32 PowerFail Power fail occurred during or at the start of this interval.

According to ANSI C12.19, if the power is out for the
entire interval, the data value presented should be zero.

3.0 RevenueProtection Tamper/Revenue protection suspect flag
Look for related EndDeviceEvent(s)

3.1 CoverOpened

3.2 LogicalDisconnect

3.3 RevenueProtectionSuspect
3.4 ReverseRotation

3.5 StaticDataFlag

4.0 AlarmFlag

4.1 OverflowConditionDetected Numeric overflow condition detected in the meter
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Categorized Enumeration Comments

code

4.2 Partiallnterval Partial interval recorded in the meter due to clock change,
power outage, or some similar event

4.3 Longinterval Long interval recorded in the meter due to a clock change
or some similar event

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

4.5 TestData

4.6 ConfigurationChanged Configuration changed during this interval

4.7 NotRecording Load profile recording stopped

4.1p DstInEffect Daylight saving time in effect duringd or at start ofythis
interval ~

4.6¢ ClockSetForward Clock set forward during or gt the‘start of th inté< al. The
interval may be short. §

4.128 ClockSetBackward Clock set backward dufing oralthe\startof thig interval.
The interval may Wo .

4.2%9 DstChangeOccurred Data has been a by a shange in daylight
saving time. H values may be
incorrect.

NOTE Cpmp .19 approach in|which

the DST 1lag ummer, this flag|is only

set for the n the DST change ocdurs in
/\ t ri

5.2%6 DataOutsideExpectedRange resented data ‘was identified as "invalid" by the
orginating\system:

5.2%7 ErrorCode atapwasNidentifjed as "invalid" by the originating system

< and reptac th a special coded value to indicatg an
/\ VAN NS
5.2%8 Suspect \k Data s Id be scrutinized and considered suspec
5.2%9 Knowanssi }K \
6. F<ﬁ&1>qe¥ric va\@am
6. FaM ahidation rulet \> It is recommended that the validation rule numberg be
assigned regional prefixes as necessary. For example,
/\ USCAISO1, AUS1, etc.
6. ~Eailed vajidition rule #2
6. Failod\@htationule’#3
6.4 ailddvalidation rule #4
6." é‘iled\\@Mon rule #5
6.4 Failed validation rule #6
6.1 Failed validation rule #7
6.8 Failed validation rule #8
6.9 Failed validation rule #9
6.10 Failed validation rule #10 Etc.
7.0 Manually edited Generic
7.1 Edited 1 Edited using approach #1
7.2 Edited 2 Edited using approach #2
7.3 Edited 3 Etc.
8.0 Generic Estimation
8.1 Estimated 1 Estimated value using approach #1
8.2 Estimated 2 Estimated value using approach #2
8.3 Estimated 3 Etc.
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D.5

When the concepts described above are combined, it can result in a code that fully describes
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Categorized quality codes with originator identifier

the originating system, along with the categorized quality code.

ReadingQuality.quality := <Originating System ID>.<Code Category>.<Code Index>

Examples of the resulting quality code are described in Table D.4.

Table D.4 — Example quality codes

61968-9 © IEC:2009(E)

PN
\vgelel-)

QuatityCode rigim 7
Null N/A 0 AssumedValid /\\ I\P.UI\
1.0.0 EndDevice |1 | Datavalid ANNER
2.0.0 MsNetwork | 2 | Datavalid N\ P
3.0.0 MDM 3 | Datavalid \ Qo R0
3.8.0 MDM 3 Generic estlmat|o< \ \ 8\Q
3.6.1 MDM 3 | Failed validagion rute . DY\ he/1
1.4.5 EndDevice |1 | TestData [ ) as
1.5.257 EndDevice 1 Errorq&i\\// /\ \ 5.257
2.5.256 MsNetwork [2 | DafaOuts(deExdectesRane” 5.256
1.4.5 EndDevice | 1\ | TegtData 3\~ ./ 45
2.3.4 MsNetwork | 7 | ReverseRatation 3.4
1.1.4 EpdDevice ?\ Wa hdo}i‘\lav 1.4
3.3.5 ﬂ@M ( Stati a@ﬁ%g 35
235 [NMsNetwork (h2 -\ StaticDafaFlag 3.5
15259\ \| EndDeyise Y2\ | EnorCode 5.257
2.4.2%9\/ MsNe(fw\ork 2 stChangeOccurred 4.259
1416, Endbebics N | DstinEffect 4.16
141 <\ | EntiRevise__}/1 | OverflowConditionDetected 4.1
YA BhdDeVice |1 | Partialinterval 4.2
/\ 1.\4\3 \\\ nnde 1 Longlnterval 4.3
N 1%4\ \ E>dDevice 1| skippedinterval 4.4
M MDM 3 Estimated value using approach #1 8.1
37.0 MDM 3 Manually edited (generic) 7.0
372 MBM 3—| Edited-using-approach#2 72
3.3.3 MDM 3 RevenueProtectionSuspect 3.3
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Annex E
(informative)

Recommended EndDeviceEvent category enumerations

E.1 General

Metering systems collect not only readings from meters, but must also report exceptions. This
annex describes recommended codes to be used for this function. The reader should note

that |EC-641968-9 cnppnri‘c the

cross pnllnngfinn

of

ReadinaTvpnelD—EndDevi
b= J 7

ceEvent

category, and EndDeviceControl type codes. A MeterReading may repori{an EndDevi
by identifying in the unit of measure that the value should [
EndDevjceEvent category. Likewise, there are many similaritie
events and commands. An EndDeviceEvent which reports “Switgh

command to “Open Switch.”

NOTE A

manner

E.2 EndDeviceEvent domains

At the h

Exampl

Doma}) value

Enumeration

1 Communications

2

Device asset

Electric meter

Gas meter

Gateway

Grid power

ceEvent
as an
meter
das a

red in a

urin.

Security

Transformer

O|lo(N|ooja| |V |IDN

Turbine

E.3 EndDeviceEvent domain parts

Domains can be sub-categorized
Table E.2.

into parts. Example domain parts are described in
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Table E.2 - Example EndDeviceEvent domain part codes

Domain

part Enumeration

1 Access

2 Battery

3 Cartridge

4 Circuit

5 Control

6 Current

7 Customer interface

8 Demand

9 DER switch

10 Enclosure

11 Firmware

12 Frequency \ x
13 Gas metrology/

14 Gateway d%ic% § 7 ]

5 Nesdoonlal N\ /4 N >
16 Loaq pratile \ QY 7 )
e

18 (Me

>
h
V]

Etwork interface

21
>
23A
2\4/ \ Password
s
26

Phase
Power
27 Power factor
28 Power quality
29 Pressure
30 Protective device
31 RCD switch
32 Security key
33 Tamper
34 Tariff
35 Temperature
36 Time
37 Transformer device
38 Voltage

E.4 EndDeviceEvent types

EndDeviceEvent codes can be further subdivided into “types”. Example types are described in
Table E.3.
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Table E.3 — Example EndDeviceEvent type codes

E.5 EndDevicekb

The m
EndDey

st specific

ceEgen

Type value Enumeration
1 Alarm
2 Alarm management
3 Attribute
4 Calibration
5 Check status
6 Command
7 Configuration
8 Credit
9 End alarm
10 Identity Q
11 Maint mode /\
12 Metering mode \ \\x
13 Outage \ \
14 Quality flag/ .
15 Read typd  ( /
16 Sepidg \

/\

Nstaws \

DTN

(Testnee >

ey,

Has feaM

ndDeviceEvent number
s8sented in Table E 4.

is its index value.

Table E.4 — Example EndDeviceEvent indexes

B

Example

Index Enumeration
1 Abort
2 Access attempt
3 Acknowledged
4 Activated
5 Adjusted
6 Alarm cleared
7 Allocation error
8 Almost full
9 Alter option
10 Alternate phone
11 Armed for closure
12 Armed for open
13 Association failure
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Index Enumeration
14 Auto registration
15 Auto registration confirm
16 Battery charged
17 Battery failure
18 Blank
19 BTU alarm
20 Cable failed
21 Calculated
22 Call-in faifure
23 Certificate expired (
24 Changed /\
25 Changed by condition \
26 Changed ID \
27 Change-out < \
28 Cleared NN
29 Clock failed ( O
30 Code changed NSNS N\
31 codstart \ < ° ( SOV
32 Comm falted N
33 Comm @este}%he\i\ \
3}/\ Comm t\s\rmi te
Se_ N fonmandugided 1
I 36 ‘Co@he\nd oxor~__/
\ 37 S\Qom\m{n}@rmy error
X’)B Cch\@an}}egd change
S\ BoReaguedion
\40 Wration error

Connect failed

Connected

Corrupt data

%)oo

44 Cover removed

45 Cross-phase

40 CTross-phase ciedarea
47 Current loss

48 Customer alarm

49 Customer configuration
50 Daily rate change

51 DAP failed

52 Data error

53 Date changed

54 Day change error

55 Day limit

56 Daylight time

57 Decreased
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Index Enumeration

58 Default
59 Demand limiting disabled, formula #
60 Demand limiting enabled, formula #
61 Demand reset
62 Demand reset fail
63 DER connected
64 DER disconnected
65 Deviated
66 Disabled
67 Disconnect failed
68 Disconnected /\
69 Display error \
70 Door closed \
71 Door open < \
72 Download status /\ Q \
73 DSP failed ( O
74 Duplicat;\ (\\// /\ \
75 Emer ncmrésé\ ( \ \J )\/
76 Enabled \_ N
77 Encode(r/ L \
78 | EPROM\ailure
e NFrr \\ g™

I 80 ‘ESWd ~__/

ot Teremeguests

%sz Ev&{log\{p?féted
\%3 Evém\Mploaded
N\ 84\ EWMAailure

Failed

Firmware failure

FPV unreasonable

%)oo

88 Frozen

89 GC failure

U meditn UN

91 High distortion

92 High distortion cleared
93 High limit

94 High neutral current
95 History cleared

96 History updated

97 Holiday

98 Imbalance

99 Imbalance cleared
100 Inactive

101

Inactive cleared
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Index Enumeration

102 Increased
103 Initial read
104 Input error
105 Installed
106 Invalid
107 Invalid attribute
108 Invalid blank name
109 Invalid command
(NLY) hvard date
111 Invalid delete (
112 Invalid duplicate name /\
113 Invalid gateway ID \
114 | Invalid key \
115 | Invalid null N\
116 Invalid numeric /\ Q \
117 Invalid parameter ( (7
118 |nvalidpority  ((\\ /2 /N N\
119 | invaiidreun < © ( SO N
120 | Invalid seagch N
121 | Invalid ferial numbeg .\
122 | Invalid Sigmatic
o N S

[N124\ | invéirstime 2o

\ 125 S \{Qval\hi\tihxe{)ut>

Na26 | Inalid tybe

AN
128 errsion

Invalid XML

10 mismatch

%)oo

1}1 Key disabled

132 Key enabled

133 Key unlocked

34 KYZfafture

135 Last read

136 Last read updated
137 Leading kvarh

138 Leading kvarh cleared
139 Limit exceeded

140 List cleared

141 List pointers reset
142 List pointers updated
143 Load energized

144 Load not-energized

145

Local access
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Index Enumeration
146 Log error
147 Login failed
148 Login failed
149 Low battery detected
150 Low limit
151 Low modem battery
152 Magnetic
153 Measured
54 Memory error
155 Message error
156 Message failed /\
157 Meter comm failed \
158 Minutes \
159 | Mismatch N\
160 | Missing TN AN
161 Modem change-out ( (7
162 | Modemfaied ((\\ /2 /N N\
163 | Modefintizized = ( SV
164 | MOL outdfrande \_ N\ = >~/
165 Momenéry \
16 Moment\z(ry e\Kent
TR TN
I 168 ‘No modem \/
N 169 [ \Wode'ailed
Q 170\ NObe linkailsd
7\ ot iniianzed
172\ ot arfned
X7 \NVRAM failure
N\ 74 ] oid time
x 17 On-demand
\/ 176 Option board error
177 Overflow
176 ouverioaa
179 Parameter change
180 Partial success
181 Pending table activation
182 Pending table clear
183 Phase restored
184 Physical
185 Power out
186 PQ event ended
187 PQ event occurred
188 PQ event started
189 Prepayment change
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Index Enumeration

190 Preset

191 Procedure invoked

192 Program changed

193 Program error

194 Pulse failure

195 Pushbutton pressed

196 Questionable

197 Queue

198 Radio faited

199 RAM failure (
200 | RAM full N
201 Rate change \
202 Read access \

203 Read missing < \

204 Read secure register /\ AN \
205 Read secure table ( (7

206 Recoder access (\\// /\ \
207 Recorﬁng}iial@d\ ( \ Y )\/

208 | Recordingenabled\ N\~

209 Registe(errofr\ \

23, _| Reaistehfaited 3

S

Re@&gd

fonobuizgpi™
~—

Repidnel)

STRT BN
2150\ [ Rederowér
216\ Restored

Results pending

Returned within limit

Reverse rotation

)0

220 ROM failure

221 RTP activated
222 RTPdeactivated
223 Sag

224 Sag cleared

225 Scheduled

226 Scheduled change
227 Sealed

228 Season changed
229 Seconds

230 Security event
231 Self read

232 Self-test error
233 Sequence error
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Index Enumeration

234 Session interrupted

235 Session too long

236 Set

237 Setup disabled

238 Setup enabled

239 Special schedule

240 Specific gravity

241 Standard time

242 Started

243 Stopped

244 Success /\
245 Survey failed \
246 | Sustained \

247 Sustained events < \
248 | swell NN
249 | Swell cleared ( O

250 | synchdisabled ((\\" /2 /N N\
251 Syncienab d<‘ ( \ Y )\/
252 | Synch fa\iN \ N

253 Syncheﬁ L \

254 | Synchrogized,

feg N fove NG 1

Tat@e\@tté\\/

\'{aimNd ect@

Te§t\but%c{pushed

Foden,”

est mode

Threshold

Tier changed

Tilt

Time changed

4o
f

Total events

£00

TOUTmisTTatch

267 Turbine pulse error
268 Unprogrammed
269 Unsealed

270 Unstable

271 Unsupported

272 Upgrade pending
273 Voltage A inactive
274 Voltage B inactive
275 Voltage C inactive
276 Voltage loss

277

Volume calc error
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Index Enumeration

278 Warm start

279 Watchdog failed

280 Watchdog reset

281 Week rate change

282 Write access

283 Demand limit evaluation time-period, formula #
284 Demand limit exceeded, formula #

285 Demand limit off-time, formula #

286 Demand fimit threshord, formuta #

287 Demand limit warning, formula #

288 | Power limit N
289 Power limit expiration time-perioid \

Numbered values

attributes require further specification of a pa
relay number, port number, formula number, etc.

humber,

a single
E.5.

End device 76{\&\‘%)
Event code equip oma Type or issue Attribute Meter/Heafdend event
\/ Unauthorized a¢cess attempted
7.1.1.2. Sec@\ \%ces Alarm Access attempt
N\ Alarm Alarm acknowledged, alarm # 1
3.11.2.31 \E-}e{tric tk >Firmware management Acknowledged
Alarm Alarm activated| alarm #2
3.11.24.2 Electric mei Firmware management Activated
Alarm Area alarm
3.11.2.4. Electric meter Firmware management Activated
3.15.1.1. Electric meter Load control Alarm Abort Switch schedule aborted
2.2.1.17. Device asset Battery Alarm Battery failure Battery failed
5.7.9.31 Gateway Customer interface End alarm Acknowledged Customer alarm #1 end
Load profile data area almost
3.16.1.8. Electric meter Load profile Alarm Almost full ful
3.18.1.7. Electric meter Memory Alarm Allocation error Memory allocation error
Alter option command executed
3.11.7.9. Electric meter Firmware Configuration Alter option
3.18.1.8. Electric meter Memory Alarm Almost full Disk almost full
Alternate phone number used
3.11.7.10. Electric meter Firmware Configuration Alternate phone
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End device Domain or
Event code equipment Domain part Type or issue Attribute Meter/Headend event
kWh received — alarm cleared
3.21.1.6. Electric meter Metrology Alarm Alarm cleared
Association Network association failure
1.23.1.13. Communications Network interface Alarm failure
2.2.18.16. Device asset Battery Status check Battery charged Battery OK
3.3.7.27. Electric meter Cartridge Configuration Change-out Cartridge changed
1.19.3.18. Communications Messaging Attribute Blank Attribute blank
1.23.1.20. Communications Network interface Alarm Cable failed Cut cable
1.23.1.22. Communications Network interface Alarm Call-in failure (Call-in\’s{ure
Adjusted t%\gnaining credit
3.34.8.5. Electric meter Tariff Credit Adjusted (\ Qli‘\
3.11.1.36. Electric meter Firmware Alarm Com?’éﬁd\qk\r llkggl c}n;@}(
3.11.1.36. Electric meter Firmware Alarm Po\rhind erro bglayéd\z{mme nd failure
‘ ‘ }% \:@remote corlnect/disconnect
3.31.6.11. Electric meter RCD switch Command %ﬂk \ ch
3.21.4.24. Electric meter Metrology Calibration/ (‘\ Cha ed Calibration change
\/ Meter return within limits,
3.21.1.28.1 Electric meter Metrology (\ A%{m(> @ ;> channel #1
2.20.18.14. Device asset Meter asset \S@Mcheﬁ\ uto g|strat|on Auto registration status
2.20.7.26. Device asset Meter asset ﬁ Cor}w}a@n Changed ID Meter hard ID changed
\Q \/ Auto registration Auto registration confirmation
2.20.18.15. Device asset /l\h% set C\Qec confirm
2.20.7.27. Device asset [\ ter 3‘33 \Co\nfiglygtion Change-out Meter change-out
7.24.1.24. Security k %Nd \ \@rm Changed Password changed
1.23.1.32. Commun&ioﬁ < Nethrk Nﬁa(& \/Iﬁarm Comm failed Communicationg failure
4.13.1.39. Gas meter %m&wj@gx\/ Alarm Concentration Concentration glarm
ﬁQ\ Command format | Command format error
1.19.1.37. Comm)m:a ns Meg@gin Alarm error
3.21.14.21. Electic m(%r\ \ Ne\trol y Quality Flag Calculated Measurement cplculated
6.6.1.47. Glh\p\\@r \ Current Alarm Current loss Loss of current
\m\ \ Configuration Configuration efror
3.11.7.40. Electricweter Firmware Configuration error
3.15.18.25. Etectric-meter toad-controt Status-check E:?dn.gid. il Sg:é:ﬁéﬁomt e
5.7.1.48.1 Gateway Customer interface Alarm Customer alarm Customer alarm #1
7.24.1.30. Security Password Alarm Code changed Station code changed
3.11.18.31. Electric meter Firmware Status check Cold start Cold start
3.16.1.43. Electric meter Load profile Alarm Corrupt data Load profile data corrupt
Certificate Certificate expiration alert
7.32.1.23. Security Security key Alarm expired
3.11.1.52. Electric meter Firmware Alarm Data error Unknown in analysis
2.36.1.29. Device asset Time Alarm Clock failed Clock malfunction
6.25.9.28. Grid power Phase End alarm Cleared Phase alert cleared
3.8.1.61. Electric meter Demand Alarm Demand reset Demand reset detected
4.13.1.55. Gas meter Gas metrology Alarm Day limit Gas day high limit exceeded
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End device Domain or
Event code equipment Domain part Type or issue Attribute Meter/Headend event
Comm Communications re-established
1.23.17.33. Communications Network interface Status reestablished
Demand reset Unable to reset demand
3.8.1.62. Electric meter Demand Alarm fail
Commanded g(;)r?]tr:]o;r?(?mt changed by
3.15.18.38. Electric meter Load control Status check change
3.18.1.52. Electric meter Memory Alarm Data error Data corruption detection
3.8.6.57. Electric meter Demand Command Decreased Demand reduction signal
Commtrieation terminated
Comm normall
1.23.17.34. Communications Network Interface Status terminated /\
~~
Regues cusﬁ( er configuration
Customer
5.14.7.49. Gateway Gateway device Configuration configy{tio
1.23.1.51. Communications Network interface Alarm DAPailed \ Ah‘e\rror>
3.31.1.41. Electric meter RCD switch Alarm | Comeckfaiteg | Connect failed
3.31.18.24. Electric meter RCD switch Status check Cw& \ \i;a{us input chgnge
6.25.1.45. Grid power Phase Alarm / a Cl%si-phs{ Cross phase copdition
3.8.6.61. Electric meter Demand Commra \) Warﬁgset Reset demand
3.33.1.44. Electric meter Tamper ( A@/\\ 8 over nged Cover removal dletected
}ng Alarm disabled,|alarm #5
3.11.2.66.5 Electric meter Firmware m ag isabled
Close remote
3.31.6.42. Electric meter CD switch Fa\ man Connected Connect/disconpect switch
2.10.1.70. Device asset Ena‘si%e Door closed Door closed
N
2.10.1.71. Device asset Englosure ('\ m Door open Door opened
3.11.1.69. Electric mge\ \ Fir >¢g kyrm Display error Display failure
3.3.1.79. Electric mw Car%iqge Alarm Error Cartridge error
Cross-phase Cross phase clgared
6.25.9.46. Grid power/\ \%as End alarm cleared
Optional input closure,
2.9.18.63. Devi@ }q{ itch Status check DER connected | 2°Meratr
Alarm Alarm enabled, plarm #2
3.11.2.76.2 }&Q’lc >Firmware management Enabled
5.14.7.66. Gatewa Gateway device Configuration Disabled Gateway not enpbled
B S
2.9.18.64. —Devite ASSEt DERSwitch Statustheck disconnected
2.36.1.54. Device Asset Time Alarm Day change error | Day change error
Calibration over-deviation, #1
3.21.4.65.1 Electric meter Metrology Calibration Deviated
3.31.18.42. Electric meter RCD switch Status check Connected Service turn-on
3.3.1.88. Electric meter Cartridge Alarm Frozen Cartridge frozen
3.21.14.58. Electric meter Metrology Quality Flag Default Measurement default
1.23.1.73. Communications Network interface Alarm DSP failed DSP error
3.34.1.61. Electric meter Tariff Alarm Demand reset Unscheduled billing reset
Demand Limiting | Disable demand limiting for
disabled, formula | RCD switch
3.31.6.59.1 Electric meter RCD switch Command #1
3.18.1.78. Electric meter Memory Alarm EPROM failure EPROM failure
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Demand Limiting | Enable demand limiting for RCD
enabled, formula | switch
3.31.6.60.1 Electric meter RCD switch Command #1
3.31.1.67. Electric meter RCD switch Alarm Disconnect failed | Disconnect failed
Subtracted from remaining
. . . credit
3.34.8.57. Electric meter Tariff Credit Decreased
4.13.1.84. Gas meter Gas metrology Alarm EWM failure EWM potential failure
Daily rate Daily tariff changed
3.34.16.50. Electric meter Tariff Setting change
1.19.10.74. Communications Messaging Identity Duplicate (Duplic?ts\name
N
3.11.18.72. Electric meter Firmware Status check Download st}\lﬁ\ Flrﬁwa(e d}v\n load status
3.8.1.93. Electric meter Demand Alarm High ||m|t \Qemwmsh 3}1 caution
oy \ FPM calculated unreasonably
4.13.1.87. Gas meter Gas metrology Alarm pnea nabl\
2.20.10.74. Device asset Meter asset Identity \qullc\lex Du@icate devicgé name
Multiple deviceq with serial
: . ) number
2.20.10.74. Device asset Meter asset Identlty/\ Duplicate
2.20.18.66. Device asset Meter asset Stgﬁu&chéfk/ / léis\%bled> Device not enalyled
2.20.18.66. Device asset Meter asset \ Status ch&gk DTs'gbI;d Parent device npt enabled
3.31.6.66. Electric meter RCDswitth | Commapd “Drsabled Disable RCD switch
2.36.16.53. Device asset Time ( "'S{tting Date changed Date setting changed
4.13.1.89. Gas meter /(J\Qme}wbggk\ \Qa??q \ GC failure GC analyzer failure
\l High neutral High neutral current
6.6.1.94. Grid power I\ Clirent m current
\> Duplicate netwdrk interface ID
1.23.10.74. Communi@ Network interfac dentity Duplicate
3.18.1.86. Electric meter JMO&\/\\/ Alarm Firmware failure Firmware imagg corrupted
\h/ Open remote
3.31.6.68. Electrmt RCB swit Command Disconnected connect/disconnject switch
\) Change to spring daylight
ings ti
2.36.16.56. /6\;{ ssé\ Time Setting Daylight time savings fime
3.33.1.77. m\é&e \ Tamper Alarm Encoder Encoder tampe|
3.34.18.61. Electric%(e{ > Tariff Status check Demand reset Billing reset
3.31.6.76. Eléctric meter RCD switch Command Enabled Enable RCD swjtch
Loss of voltage transducer on
6.25.1.85. Grid power Phase Alarm Failed one phase
6.25.1.85. Grid power Phase Alarm Failed Loss of voltage per phase
6.25.1.85. Grid power Phase Alarm Failed Phase drop out
2.17.18.81. Device asset Logs Status check Event log cleared | Event log cleared
3.21.1.93. Electric meter Metrology Alarm High limit High limit alarm
3.21.14.80. Electric meter Metrology Quality flag Estimated Measurement estimated
Event log last read ent
Event log ugggtegg ast read eniry
2.17.18.82. Device Asset Logs Status check updated
Event log Event log uploaded
2.17.18.83. Device Asset Logs Status check uploaded
3.31.18.68. Electric meter RCD switch Status check Disconnected Service turn-off
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Emergency Pre-payment emergency credit
3.34.8.75. Electric meter Tariff Credit increase
3.11.18.90. Electric meter Firmware Status check Health OK Meter health checked
6.28.1.91. Grid power Power quality Alarm High distortion High distortion detected
Sensed pressure equals P max
4.29.1.93. Gas meter Pressure Alarm High limit
Sensed temperature equals T
2.35.1.93. Device asset Temperature Alarm High limit /max
2.17.18.95. Device asset Logs Status check History cleared &HistoryMclea ed
HistoryNeg Igl\s\ ead entry
2.17.18.96. Device asset Logs Status check History upd<\ uéjgke\&
HighﬂstN High\distortion gleared
6.28.9.92. Grid power Power quality End alarm )\are
6.38.1.93. Grid power Voltage Alarm \@M \ Hig\lg voltage
2.36.16.97. Device asset Time Setting /“\Pk{}ay\\\ \ \Phﬁday changeg
Imbatance Voltage imbalarjce cleared
6.38.9.99. Grid power Voltage End WU\ cjeared
6.38.17.98. Grid power Voltage / S{a{u\é % ( I@Iaﬁgp) Voltage imbalarjce condition
3.11.1.104. Electric meter Firmware Ie}n\ \ Input/e/rror Sensor malfunction
3.11.1.106. Electric meter Firmware /A Alar Invalid Invalid down limit
3.21.1.104 .1 Electric meter Metrology \ Fhé&m \/ Input error Form C error, input #1
3.21.1.106. Electric meter M&»QIOP{\\ )ﬂa{[ﬁ N > Invalid Measurement fgiled
3.21.1.106. Electric meter ,\ b}e{rol&y aN \A@m ) Invalid Measurement efror detected
1.19.1.111. Communlc%ns \’K/ks\}ag\ing\ \\karm Invalid delete Invalid delete data points
6.25.1.100. Grid powé\ > < Ph@e \Aarm Inactive Inactive phase ¢ondition
< /\&«\/\0\7/ Invalid gateway Invalid gateway|ID
5.14.1.113. Gateway /\ Gateway devi Alarm ID
7.24.1.106. Security_ \ Pésiwm\/ Alarm Invalid Invalid passworfi
\ Invalid priority npt supported
1.19.1.118. M icaf@{s Messaging Alarm Invalid priority
4.13.1.122. ésqek& \ Gas metrology Alarm Invalid sigmatic Invalid sigmaticjmessage
2.36.1.110. Deviceés&t > Time Alarm Invalid date Invalid installatipn date
Invalid executiop date and time
2.36.1.110. Device asset Time Alarm Invalid date
Invalid complete date and time
2.36.1.110. Device asset Time Alarm Invalid date range
1.19.1.129. Communications Messaging Alarm Invalid XML Invalid XML format
Low battery Battery low condition detected
2.2.1.149. Device asset Battery Alarm detected
7.32.1.114. Security Security key Alarm Invalid key Invalid security key
I/0 board definition mismatch
1.23.1.130. Communications Network interface Alarm IO mismatch
7.1.1.147. Security Access Alarm Login failed User login failure
3.21.1.134. Electric meter Metrology Alarm KYZ failure KYZ alarm
2.36.1.124. Device asset Time Alarm Invalid time zone | Invalid time zone ID
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II_)ayIight_ savings or standard
2.36.1.124. Device asset Time Alarm Invalid time zone time variance error
6.6.1.150. Grid power Current Alarm Low limit Low current limit exceeded
Invalid timeout date and time
2.36.1.125. Device Asset Time Alarm Invalid timeout
Meter over/under threshold
3.21.1.139. Electric meter Metrology Alarm Limit exceeded
3.21.1.139. Efectric meter Metrology Atarm LCimit exceeded (ﬁm rted
2.17.1.146. Device asset Logs Alarm Log error /\ AEVﬁni\logkr{or
End\of dafa e%&ttable reached
3.11.1.154, Electric meter Firmware Alarm Memwg\
\ ninWe me¢ssage received
3.11.1.155. Electric meter Firmware Alarm Mer&\ \
3.11.1.155. Electric meter Firmware Alarm \B{Me%‘ror\ \Rzémeter errof
3.11.1.155. Electric meter Firmware Alarm ( ('\ Me}sigw Un-programmed caution
\/ Demand definitipns mismatch
3.8.1.159. Electric meter Demand (\ Aém(> V@wa&
6.25.1.139. Grid power Phase XQ%\ \ cheded Phase angle linit exceeded
6.27.1.137. Grid power Power factor F Alak\ Leading kvarh Leading kvarh daution
4.29.1.139. Gas meter )D\ressure \ Ala Limit exceeded Pressure is out pf range
6.27.1.139. Grid power PoNiéctor M \\) Limit exceeded Power factor expeeded limits
3.21.1.150. Electric meter [\ Ih‘a(olc;zgy L “Aam Low limit Low limit alarm
<> & \} Low modem |Fc’)(\)Nwer outage njodem battery
1.23.1.151. Communicatio Network interfac larm battery
1.19.1.156. Communicati&l{ /ﬁuisagmg/\\/ Alarm Message failed Message failure
2.35.1.139. Device ass{t \ \Fe\maé(a\ture/ Alarm Limit exceeded Temperature is put of range
2.36.1.139. Device asset \ Time Alarm Limit exceeded Time change >[I0 s
/x \ Time variance gxceeded limits
even after modyle tries to
correct it
2.36.1.139. Mmt Time Alarm Limit exceeded
\/ Time variance gxceeded limits
wlit‘hout fttelmpt to correct
2.36.1.139. Device asset Time Alarm Limit exceeded i
1.19.1.159. Communications Messaging Alarm Mismatch Communications mismatch
3.18.1.159. Electric meter Memory Alarm Mismatch Family definitions mismatch
3.18.1.159. Electric meter Memory Alarm Mismatch Mass memory mismatch
eorconm | ST beveer
1.23.1.157. Communications Network interface Alarm failed
MOL out of Total MOL % out of range
4.13.1.164. Gas meter Gas metrology Alarm range
Sensed pressure equals P min
4.29.1.150. Gas meter Pressure Alarm Low limit
6.38.1.139. Grid power Voltage Alarm Limit exceeded Voltage exception
1.23.1.162. Communications Network interface Alarm Modem failed Modem failure detected
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Se_znsed temperature equals T
2.35.1.150. Device asset Temperature Alarm Low limit min
3.33.1.152. Electric meter Tamper Alarm Magnetic Magnetic switch alarm
3.8.1.178. Electric meter Demand Alarm Overload Demand overload threshold
Option board Option board error
3.11.1.176. Electric meter Firmware Alarm error
1.23.1.169. Communications Network interface Alarm Node failed Node failure
1.23.1.170. Communications Network interface Alarm Node link failed Node link failure
3.18.1.173. Electric meter Memory Alarm NVRAM failure (NVRA failure
6.38.1.150. Grid power Voltage Alarm Low limit /\< \\Lomage
Buff owyerrun error
3.18.1.177. Electric meter Memory Alarm Overp@\
3.11.1.193. Electric meter Firmware Alarm B@r\a@ errg& Nogwlfurction
\ ﬂ%| command processor state
3.11.1.193. Electric meter Firmware Alarm /\\Pr\\ogmm\errc\
6.20.1.185. Grid power Meter asset Alarm _ ( (\ Powéwut\/ Power outage
3.26.1.185. Electric meter Power Alar \\// l?’&\(er o&} Undetected power outage
3.3.1.212. Electric meter Cartridge & Al rm‘ ( \ MO\M Cartridge remoyed
3.21.1.194. Electric meter Metrology > haqn \ \Pul-se/failure Pulse initiator
3.18.1.199. Electric meter Memory ( larm RAM failure RAM error
3.33.1.184. Electric meter /N’nper \ \Qla\rm Physical Physical tampe
1.23.1.197. Communications . \QetvM interfaé\ A%}J’] \\/ Queue Queue alarm
3.18.1.200. Electric meter I y@x{)ry (\ Atarm RAM full RAM memory fill
PQ event Generic power quality event
6.28.1.187. Grid pow<> k Power quatty vzarm occurred
1.23.1.198. | Communication \[Networkinjectace ” | Alarm Radio failed Radio faults
6.28.1.188. Grid power< \ NwNalit;/ Alarm PQ event started | Power quality eyent start
3.11.1.209. Elecm}\ \ Firmwiare Alarm Register error Register procesfsor failure
3.11.1.209. Wth\metg& FMe Alarm Register error Meter bus alarn
3.21.1.203. lectri te Wetrology Alarm Read Missing Expected read rissed
3.11.1.214. EIeM}er \ Firmware Alarm Reset Metering equipment reset
3.11.1.214. Electric met\er\/ Firmware Alarm Reset Processor reset
6.37.1.185. Grid power Transformer device | Alarm Power out Transformer auage
3.11.1.215. Electric meter Firmware Alarm Reset error Unable to reset
Pushbutton RCD Switch pushbutton pressed
3.31.1.195. Electric meter RCD switch Alarm pressed
Register definitions mismatch
3.21.1.209. Electric meter Metrology Alarm Register error
3.21.1.209. Electric meter Metrology Alarm Register error Register full
3.21.1.209.1 Electric meter Metrology Alarm Register error Pulse overflow, channel #1
3.21.1.209. Electric meter Metrology Alarm Register error Register error
Intelligent register
1.23.1.210. Communications Network interface Alarm Register failed communication failure
Encoder register communication
1.23.1.210. Communications Network interface Alarm Register failed failure
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1.23.1.214. Communications Network interface Alarm Reset Reset alarm
7.1.1.230. Security Access Alarm Security event Security event
3.18.1.220. Electric meter Memory Alarm ROM failure ROM error
6.20.1.216. Grid power Meter asset Alarm Restored Meter restoration
3.11.1.232. Electric meter Firmware Alarm Self-test error Diagnostic failure
2.36.1.215. Device asset Time Alarm Reset error Unable to reset time

Session iCrl](t)er?rrLrj\rl)Jtr;igation session
1.19.1.234. Communications Messaging Alarm interrupted .

&Commun ation|session too long
1.19.1.235. Communications Messaging Alarm Session to%< (\\g\
3.33.1.219. Electric meter Tamper Alarm Reverse ro}k\mr\ \Qever flow dgtécted
4.13.1.240. Gas meter Gas metrology Alarm Spe(@c g}wQ\ Spéts@c g\r9vity plarm
6.37.1.216. Grid power Transformer device | Alarm M‘é{{ \ T nsf%er regtoration
3.16.1.245. Electric meter Load profile Alarm ébn@y}é&d \ \Lc?a survey reddings failed
6.25.1.233. Grid power Phase Alarm / N S&x{ek‘eﬂror Phase sequencg error
3.18.1.255. Electric meter Memory Alarmf\ \ ) Tﬂ)le}hlk Data table full
urbine pylSe Turbine pulse efror
9.5.1.267. Turbine Control <\ Aém\ é iﬁbbr j\)g
6.12.1.270. Grid power Frequency > Mn \ ble Line frequency unstable
2.36.1.252. Device asset Time ( ,-%arm Synch failed Time synchronization error
3.33.1.257. Electric meter per \ Ia\rh{ \ Tamper detected | Tamper indicatipn
/Nm\[/\ \Q\/ v Corrected volume calculation
olume calc error
4.13.1.277. Gas meter [\%{neﬂol gy Al error
3.33.1.263. Electric meter Tamper &rm Tilt Tilt detected
\> Watch dog or ke¢ep-alive failure
1.23.1.279. COmmumcaon<\er inferfac Alarm Watchdog failed | 98t€Cted
3.34.1.266. Electric me r 'é;{f \/ Alarm TOU mismatch TOU start mismitch
334.1.266. | Electfic meter\ \ it Alarm TOU mismatch | TOU mismatch
3.34.1.266. Eks{i&@et%\\ Tam‘f/ Alarm TOU mismatch TOU years misratch
\ Loss of voltage fransducer VT
6.38.1.276. m \ Voltage Alarm Voltage loss
6.38.1.276. Grid power Voltage Alarm Voltage loss Low loss potent|al detected
Alarm Alarm value sef, alarm #2

3.11.2.236.2 Electric meter Firmware management Set

Invalid blank Lnavrilei;db?;tr:ilfme defined value
1.19.3.108. Communications Messaging Attribute name

Invalid duplicate Invalid attribute defined value
1.19.3.112. Communications Messaging Attribute name duplicate name
1.19.3.115. Communications Messaging Attribute Invalid null Invalid null parameter
1.19.3.116. Communications Messaging Attribute Invalid numeric Invalid numeric attribute
1.19.3.126. Communications Messaging Attribute Invalid type Invalid attribute type
3.21.4.236.3 Electric meter Metrology Calibration Set Calibration value set, #3
6.4.5.185. Grid power Circuit Check status Power out Verify feeder power
6.20.5.185. Grid power Meter asset Check status Power out Verify meter power
6.30.5.185. Grid power Protective device Check status Power out Verify section power
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6.37.5.185. Grid power Transformer device | Check status Power out Verify transformer power
3.34.6.201. Electric meter Tariff Command Rate change Price signal
3.15.6.242. Electric meter Load control Command Started Load control initiate
3.15.6.243. Electric meter Load control Command Stopped Load control restore
3.3.7.105. Electric meter Cartridge Configuration Installed Cartridge installed
5.14.7.105. Gateway Gateway device Configuration Installed Gateway installed
2.20.7.105. Device asset Meter asset Configuration Installed Meter installed
3.11.7.117. Electric meter Eirmware Caonfiguration Invalid parameter /,P.‘nnsfantq invalid
& Invalid rexptegriamming data
3.11.7.117. Electric meter Firmware Configuration Invalid parzyfé{ Q\
3.11.7.128. Electric meter Firmware Configuration Invalid vers ternal dewce ]b mismatch
[nvalid meter software version
3.11.7.128. Electric meter Firmware Configuration /Val\d ersn&
>I\/Ii(séellaneous donfiguration
tch
3.11.7.159. Electric meter Firmware Configuratifn/; smate
\) Invalid device type, e.g. not
TOU
3.11.7.159. Electric meter Firmware /\ Cymgr;gn @atch
3.11.7.171. Electric meter Firmware \Qo igura}k{n Not i |n| allzed Meter not programmed
Configuration wfitten/changed
3.11.7.213. Electric meter Firmware Wfig ti Reprogrammed
3.11.7.213. Electric meter /F}Kwaﬂ\ on}yuratio Reprogrammed Reprogrammed
3.11.7.213. Electric meter N irmwake ~ Conflgur}h{n Reprogrammed Meter reconfigufed
5.14.7.212. Gateway l \;Gxtéw\ay d \Qc}ﬁ?jﬁation Removed Gateway removed
5.14.7.213. Gateway ( \ } Gatgwa\ckewc%\ \}%nfiguration Reprogrammed Gateway reprogrammed
2.20.7.212. Device asse\f//\ Jr\kter\ai }\ Configuration Removed Meter removed
2.20.7.227. Device ass \Meé\asset > Configuration Sealed End device sealed
3.11.7.237. EIectWtér\ \ FiNare Configuration Setup disabled Remote setup disabled
3.11.7.238. Electg\c me@\\ \ }?«Qvﬁe Configuration Setup enabled Remote setup gnabled
3.11.7.250. Elwet&\\ Firmware Configuration Synch disabled Remote synch disabled
3.11.7.251. E@m‘c\%ter \ Firmware Configuration Synch enabled Remote synch gnabled
\) Device has beep synchronized
3.11.7.253. Eleetric meter Firmware Configuration Synched
3.11.7.272. Electric meter Firmware Configuration Upgrade pending | Firmware update pending
2.20.7.269. Device asset Meter asset Configuration Unsealed End device unsealed
3.11.7.280. Electric meter Firmware Configuration Watchdog Reset | Last reset by watchdog
3.34.8.102. Electric meter Tariff Credit Increased Added to remaining credit
6.25.9.101. Grid power Phase End alarm Inactive cleared Inactive phase cleared
Leading kvarh Leading kvarh cleared
6.27.9.138. Grid power Power factor End alarm cleared
6.25.9.183. Grid power Phase End alarm Phase restored Phase restoration
6.28.9.186. Grid power Power quality End alarm PQ event ended Power quality event end
3.26.9.216. Electric meter Power End alarm Restored Power on/restored
Returned within Lennszerature returns within
2.35.9.218. Device asset Temperature End alarm limit
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6.38.9.224. Grid power Voltage End alarm Sag cleared Voltage sag cleared
6.38.9.249. Grid power Voltage End alarm Swell cleared Voltage swell cleared
1.19.10.107. Communications Messaging Identity Invalid attribute Invalid attribute ID
2.20.10.106. Device asset Meter asset Identity Invalid Invalid device ID
2.20.10.106. Device asset Meter asset Identity Invalid Invalid serial number
1.19.10.109. Communications Messaging Identity Invalid command | Invalid command ID

Invalid information return type ID
1.19.10.119. | Communications | Messaging Identity Invalid return
1.19.10.120. Communications Messaging Identity Invalid search &Invalid %W:h D

Invalid seri ilrr:te Iidce riah‘rq”nberfor network

1.23.10.121. Communications Network interface Identity number
1.19.10.127. Communications Messaging Identity Invalé vaN nvéﬁ{de}ped alue ID
8.37.10.106. Transformer Transformer device | Identity M\ \\ Nalid tfansformer ID
2.20.10.160. Device asset Meter asset Identity m‘rssl\ngN \ \Mi;ging node
2.20.10.271. Device asset Meter asset Identity / = UNN Unsupported dgvice type ID
3.22.11.242. Electric meter Mode Malnt(n'm\dé\ ) StheE\ Maintenance nfode
3.22.11.242. Electric meter Mode /\ Main oi% ( é{a)ec‘\) Meter shop mofe started
3.22.11.243. Electric meter Mode \ﬁ@\ﬂ\mo% Stopﬁd Meter shop mofe stopped

Begin recording meter
3.22.12.242. || Electric meter Mode Weteringmode )| Started readings
3.22.12.243. Electric meter M}x\ /\\ N{tcﬁing\m@e Stopped Metering mode|stopped
3.26.13.158. Electric meter [\ N ~ Outage) Minutes Outage minute$
3.26.13.165. Electric meter L \Pbt{x \ \thage Momentary Momentary outpge <5 min

Q x \/ Momentary Number of morphentary outages
3.26.13.166. Electric meter /\ JRQwer Outage events
3.26.13.229. Electric me{é\ \Q)v%(\ Outage Seconds Outage seconds
3.26.13.246. Electwté\ \ Po%e{ Outage Sustained Outage > 5 min
\ \/ Number of susfained outages

3.26.13.247. /E&etﬁ\ Power Outage Sustained events
3.26.13.265. Electric \\er \ Power Outage Total events Total outages
3.21.14.103. Electric M ) Metrology Quality flag Initial read Measurement ifitial
3.21.14.135. Eleetric meter Metrology Quality flag Last read Measurement last
3.21.14.153. Electric meter Metrology Quality flag Measured Measurement measured
3.21.14.190. Electric meter Metrology Quality flag Preset Pre-set register values
3.21.14.196.0 | Electric meter Metrology Quality flag Questionable No flow, channel #0
3.21.14.260. Electric meter Metrology Quality flag Test mode Test mode data
3.21.15.175. Electric meter Metrology Read type On-request Meter readings passed
3.21.15.175. Electric meter Metrology Read type On-request Verify read
3.21.15.225. Electric meter Metrology Read type Scheduled Scheduled call-in
3.21.15.231. Electric meter Metrology Read type Self read Self meter read

Time setting changed to new
2.36.16.167. | Device asset Time Setting New time time
2.36.16.167. Device asset Time Setting New time DST change to new time
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'I_'ime setting reset to previous
2.36.16.174. | Device asset Time Setting 0ld time time
Time setting changed (old time)
2.36.16.174. Device asset Time Setting Old time
Working register time set to
2.36.16.174. | Device asset Time Setting Old time previous time
2.36.16.174. Device asset Time Setting Old time DST change to previous time
Program Tariff program changed
3.34.16.192. Electric meter Tariff Setting changed
3.34.16.201. Electric meter Tariff Setting Rate change A( *Ra(tef\han\ée\
Recording Rec&sd\w@&d
6.28.16.207. Grid power Power quality Setting disabl%
_ ) _ Rec ding\ ecording gnabled
6.28.16.208. Grid power Power quality Setting yﬂ{bﬁ({ N
2.36.16.228. Device asset Time Setting \S%s%:\\\anbé\ Se%on changefl
\\> Eﬁange to fall sfandard time
2.36.16.241. Device asset Time Setting/\ ( (\ %ﬂ tim
2.36.16.254. Device asset Time Sep‘u& X\/ / %y\n\:hronl d Time reset
6.25.16.261. || Grid power Phase \ S%Qng \ Tﬁésh}ﬁd/ Phase threshold
3.34.16.262. Electric meter Tariff A S\eﬂkn}\ \ changed Tier changed
2.36.16.264. Device asset Time ( »—§Qtting Time changed Time setting changed
Week rate Week tariff charjged
3.34.16.281. Electric meter /'%V\ (\\\Se(bg ‘\> change
7.1.17.145. Security ’\ Mss‘ (\ tus Local access Unit accessed
7.32.17.131. Security K S&,\yl key \$?tus Key disabled Local key disable
7.3217.132. | Security \ ) & Se&qty |éy\ Mtatus Key enabled Local key enablp
7.32.17.133. Security A Mrit}\@?\\/ Status Key unlocked Local key unloc
7.3217.133. | Security < \ Ee\cu\my@y/ Status Key unlocked Local key enabl/disable
<\n\\ \> Modem change- Modem changetout
1.23.17.161. Communicati twork interface Status out
123.17.163.  |(Commuhicalions’  |\Network interface | Status Modem initialized | Modem initializdd
1.23.17.168. erﬁtio%\ Network interface Status No modem No modem
1.19.17.180. CommurMs) Messaging Status Partial success Partial success
7.1.17.202. Secdrity Access Status Read access Unit accessed Ry reader
Read secure Read secured register
7.1.17.204. Security Access Status register
Read secure Read secured table
7.1.17.205. Security Access Status table
7.1.17.206. Security Access Status Recoder access Unit accessed by recorder
7.1.17.211. Security Access Status Remote access Unit accessed remotely
1.19.17.217. Communications Messaging Status Results pending Results pending
1.19.17.244. Communications Messaging Status Success Succeeded
6.38.17.223. Grid power Voltage Status Sag Voltage sag
End device accessed for write
7.1.17.282. Security Access Status Write access
6.38.17.248. Grid power Voltage Status Swell Voltage swell condition
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Voltage A Potential A inactive
6.38.17.273. Grid power Voltage Status inactive
Voltage B Potential B inactive
6.38.17.274. Grid power Voltage Status inactive
Voltage C Potential C inactive
6.38.17.275. Grid power Voltage Status inactive
Last read Last read entry updated
3.21.18.136. Electric meter Metrology Status check updated
3.21.18.140. Electric meter Metrology Status check List cleared List cleared
List pointers ResetTist poinidrs
3.21.18.141. Electric meter Metrology Status check reset ( ‘M\
List pointers UpdateNist F;Biqers
3.21.18.142. Electric meter Metrology Status check updated
Load con oIMay momentary
. [Osure, relay #
3.15.18.165. Electric meter Load control Status check Wne tary
\ \Sr}ut control relay toggled,
#
3.15.18.165. Electric meter Load control Status chec}/\\MQm tary. o%
Parameter EPROM read
3.18.18.179. Electric meter Memory Statu?’ér\e c}»{nge
aramete EPROM written
3.18.18.179. Electric meter Memory Status check chang
%rdmeter Storage medium changed
3.18.18.179. Electric meter Memory Status,check change
Parameter Constants changed
3.18.18.179. Electric meter /I\hwory/\ \S@ chec change
\k K ! Parameter Primary constant changed
3.18.18.179. Electric meter [\ Mergory (\ eck change
\} Parameter Secondary congtant changed
3.18.18.179. Electric mfeter Merory tatus check change
\/ Parameter Output constan{ changed
3.18.18.179. Electric met}f\ Merory Status check change
\/ Procedure Meter procedure invoked
3.11.18.191. Elecm Firmware Status check invoked
\ Pending table Pending table 3ctivation
3.21.18.181. /EM et% Metrology Status check activation
\ Pending table Pending table glear
3.21.18.182. Electricmeter Metrology Status check clear
Prepayment Control point changed due to
3.15.18.189.  |-Efectrie-meter Foad-eontrot Status-check change prepayment
3.15.18.225. Electric meter Load control Status check Scheduled Schedule loaded
Control point ch db
Scheduled e oo Cangea by
3.15.18.226. Electric meter Load control Status check change
3.34.18.221. Electric meter Tariff Status check RTP activated RTP activation
3.34.18.222. Electric meter Tariff Status check RTP deactivated RTP deactivation
3.15.18.242. Electric meter Load control Status check Started Load control initiate
3.15.18.243. Electric meter Load control Status check Stopped Load control restore
3.11.18.259. Electric meter Firmware Status check Test call Test call-in
3.34.18.239. Electric meter Tariff Status check Special schedule | Special schedule activation
Test button Test button pushed
2.20.18.258. Device asset Meter asset Status check pushed
3.21.18.256. Electric meter Metrology Status check Table written Table written to
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End device Domain or
Event code equipment Domain part Type or issue Attribute Meter/Headend event
3.11.18.278. Electric meter Firmware Status check Warm start Warm start
3.22.19.242. Electric meter Mode Test mode Started Test mode started
3.22.19.243. Electric meter Mode Test mode Stopped Test mode ended
E.8 Example EndDeviceEvent request codes
Just as_the EndDeviceFvent codes offer an enumerated code that ean~be used in a
publicatjon or reply, IEC 61968-9 also supports the use of EndDeviceEvent codes _as\part of a
request|to solicit EndDeviceEvent code data in the response. For a geque ery, the
header |should employ a suitable verb such as “GET”. Examp ided in
Table E{6.
Table E.6 — Example EndDeviceEget\odﬁ
EndDevjceEvent Domain or Type or N Madend event
cqde equipment DomainPart issu Attribu
St s\/ Mfy feeder power
6.4.5.18p. Grid power Circuit ec o@f\ out
St;tu \J Verify meter power
6.20.5.1B5. Grid power Meter asset eck wer out
Protectjve t Verify section power
6.30.5.1B5. Grid power device che k \fower out
er\\gatus Verify transformer pgwer
6.37.5.1B5. Grid pow dewce e Power out
3.31.6.1[1. Electrc RCO D) \S}aﬁ‘js Armed for | Is RCD armed?
check closure
Does the RCD suppqrt
3.31.21.(11. \l§> eter RC SWi Has Armed for the “arm for closure”
feature closure
feature?
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Annex F
(informative)

Recommended EndDeviceControl code enumerations

General

Many metering systems have the capability to issue a command to equipment in the field that
takes an action. The actlon mlght be to perform a demand reset, open or cIose a switch, or a

number of other activities This annex describes example codes for such
applicat
The recommended approach is to create EndDeviceEvent codes mand”
type. The code for the response of the same condition is likely ¥pe. For
examplg, compare the codes for “demand reset” in Table F.1, iceEvent
command codes in Table E.6.
Table F.1 — Comparison of example“de
/N
Domain DomainPart Type /\\ )Ay(riwte Comment
Q Demand reset
Eleg¢tric meter Demand Alarm emang/res detected
Elegtric meter Demand Co@nd Dék@nd r Reset demand
In additjon to changing the “ mand”, the requestor must alsp use a
suitable| verb in the QN EATE”. Within an XML message, the |code is
specified using the End eContry|.type element
F.2 Example
Examplé¢ codes, chosen ed EndDeviceEvent status codes, are listed in Table F.2.
Table F72 — Example EndDevice control codes
EndDeyv| ceN D Mr Type or Meter/Headend event
cqde equypment Domain part issue Attribute
3.8.6.57 Electric meter Demand Command Decreased QDiinlnj reduction
3.8.6.61. Electric meter Demand Command Demand reset Reset demand
3.15.6.242.0 Electric meter Load control Command Started Irgg?tdocontrol initiate,
3.15.6.243.1 Electric meter Load control Command Stopped tg?td1control restore,
Arm remote
3.31.6.11. Electric meter RCD switch Command Armed for closure connect/disconnect
switch
Close remote
3.31.6.42. Electric meter RCD switch Command Connected connect/disconnect
switch
Demand limitin Disable demand
3.31.6.59.1 Electric meter RCD switch Command ) g limiting formula #1 for
disabled, formula # .
RCD switch
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EndDeviceEvent Domain or Type or Meter/Headend event
code equipment Domain part issue Attribute
Demand limiting Enable demand
3.31.6.60.2 Electric meter RCD switch Command limiting formula #2 for
enabled, formula # .
RCD switch
3.31.6.66. Electric meter RCD switch Command Disabled Disable RCD Switch
Open remote
3.31.6.68. Electric meter RCD switch Command Disconnected connect/disconnect
switch
3.31.6.76. Electric meter RCD switch Command Enabled Enable RCD switch
3.34.6.201. Electric meter Tariff Command Rate change Price signal

=4

@%
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Annex G
(informative)

Recommended procedure for maintaining relationships between objects

G.1 General

This annex describes an example of the use of IEC 61968 based messages to maintain
synchronization between an MDM system and a MS.

G.2 Object identifiers

pathMarne is a concatenation
of all narnes from each
container,

ype | xestring |

| Master Resource ID is uzed
to uniquely identify an

| object instance throughaut a
Tyster,

IEC 1795/09

Figure G.1 — Typical CIM naming object

Objects should be given a “name” by the system of record by using one of the naming
elements. Figure G.1 shows a typical naming object which appears by extension in nearly
every class. In some cases, the utility must identify which application they want to have serve
as the system of record for a given class. If a neutral ID service is available to broker a
globally unique ID for the object, it enables use of the “mRID” attribute as the authoritative
name. If such a service is not available, the “name” attribute will be used as the authoritative
name, however it may be difficult to maintain context in some cases. For uniqueness when
using the “name” attribute, it may be necessary to also populate the pathName attribute with
the list of classes from the top to the named object (e.g. the xpath). The tradition is to name
each class from the top to the bottom of the hierarchy, by listing them left to right, separating
them by a slash “/”.
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G.3 CIM based message exchanges

G.3.1 Initialization

The CIM can be used in very flexible ways. At some installations, it may be the practice to
send information from one application to another in piecemeal fashion to reflect the current
development (in near-real-time) for every aspect of a deployment. Each time a message is
transmitted?) the header can contain a timestamp which indicates when the update took
place. Alternatively, some applications (especially MDM systems) tend to have a policy of
packaging all of the related data together and sending it all at once to the MS. (The
advantage to this approach is that the data consumer can easily check to see if all of the
required data are present, and reject the data if it sees any problems.) Regardless of the

approaqg e order
This wa ated

The CINl header allows one verb to be applied to one noun. This }works
well to | se each

of the data is
separat .). The
Custom ) S tallation
data to pe presented in a single schema. When publjg S 5ay that
the item has been (verb=) CREATED.

G.3.2 Installation

If data if presented to the MS in piece needed
upon installation is a message that ti DataSet

messagg is good at this because it captur Y schema.

The CugtomerMeterDataSe indicate
the relationship betweer bs, etc.
Alternatjvely, if the ‘ ce, the
CustomprMeterDataS

G.3.3

G.3.31

When 3 hes an update, it would say that a particular noun has been
CHANG he data
consum d in the
messag entifiers
are also

G.3.3.2 Change™of tenancy

When a customer moves out of a premises, and a new customer has yet to move in, it is the
practice of many utilities to either assign usage to an idle account (typically something like
“99999”), or to a new non-existing account that will be assigned to the next tenant. In these
cases, the CHANGED verb would be an ideal choice. Some may prefer to use the DELETE
verb. Such a choice could have ramifications within the system depending on its data
retention policies. Some vendors may elect to not support the DELETE verb in certain
contexts, and if they do support it, do not actually delete the data, but at most break the
relationships between objects. Care should be taken in the use of the DELETE verb.

1) See Annex B for a recommended message structure.
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G.4 Example

- 153 -

Table G.1 describes a collection of information that might need to be passed from the MDM to
the MS as a result of a meter installation. Certain pieces may be passed early, such as when
a meter communication module is installed in a meter, the relation between the two has been
established, and the initial configuration is known. This information can be passed through the
systems prior to deployment of the new meter, or after installation — depending on the policy
of the systems. Likewise, when a meter is removed from service and taken to the meter shop,
the meter’s location should change. If the meter is disassembled, and the ComModule
removed, the relationship between these two can be broken as well, and the assets assigned

a new status and new locations.

Table G.1 — Example meter relationships A

Description of Value CIM location Type

iten
This MCM-ID EndDeviceAsset.DeviceFunction.C ctign.agirAddres Mme/mRID
communigation
module N
Is servicing End-device ID MeterAsset.name \ \) ngme/mRID
this end device
(Which is|let’s End-device type SerV|ceDeI|veryP0|nt ervige Aftribute
say an
electricityj
meter)
Using this Port Number EndD\er\\{{ewc Func n.ComPort Attribute
connectiopn

Upstream EndDgviceAsset. iceFungtion. ngme/mRID
CommAsset (\

At this lodation ServiceDeIith /Sengelib@int.n\a}ne ngme/mRID
For this Account I Custom count.ngme ngme/mRID
account
And this Cus m@ntﬂustomer.name ngme/mRID
customer
In this utility Busm \/\\/
Commenging Ingtall dat ActivityRecord.statusDateTime Attribute
at this dafe
Because < In\-SQché\ ActivityRecord.status Attribute
Note thdt na ID s)\serve as immutable keys — ordinary attributes do not.
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Annex H
(normative)

XML Schemas for message payloads

H.1 General

The purpose of this annex is to provide XML schemas for message payloads to augment the
descriptions provided earlier in this document. These XML schemas were defined using
profile definitionswithin CIMToo hese schemas—may be extended as resded for specific
implemgntation needs.

H.2 CustomerMeterDataSet

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlins:xs="http://www.w3.0rg/2001/XMLSche
xmins:afF"http://langdale.com.au/2005/Message#"
xmins:spwsdl="http://www.w3.org/ns/sawsdl"

<xs:sequence>
<xs:element name="Customer" type
maxOcqurs="unbounded'
<xs:element name="Cu

Oll

<xs:element na
maxOcdqurs="un

0"

<xs:elementname="SgrviceLocation" type="m:ServiceLocation" minOccurs="0"
maxOcqurs="unbounded"/>

</xs:sedquence>

</xs:complexType>

<xs:complexType name="Customer" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#Customer">

<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.mRID"/>
<xs:element name="aliasName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.aliasName"/>
<xs:element name="description" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.description"/>
<xs:element name="kind" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer.kind">
<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerKind">
<xs:restriction base="xs:string">

<xs:enumeration value="commerciallndustrial"/>

<xs:enumeration value="energyServiceScheduler"/>
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<xs:enumeration value="energyServiceSupplier"/>
<xs:enumeration value="internalUse"/>
<xs:enumeration value="other"/>

<xs:enumeration value="pumpinglLoad"/>
<xs:enumeration value="residential"/>
<xs:enumeration value="residentialAndCommercial"/>
<xs:enumeration value="residentialAndStreetlight"/>
<xs:enumeration value="residentialFarmService"/>
<xs:enumeration value="residentialStreetlightOthers"/>
<xs:enumeration value="windMachine"/>
</xs:restriction>

</xs:simpleType>

</xs:element>

<xs:element name="name" minOccurs="1" maxOccurs="1" type="xs:stri
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<XS:CO pIexType sawsdl modeIReference-

neric#CustomerAccount">

curs="1" type="xs:string"

M- generic#ldentifiedObject mRID"/>
52"0" maxOccurs="1" type="xs:string"

sawsdl: 57/CIM- generlc#CustomerAccount billingCycl|e

<xs:ele rs="0" maxOccurs="1" type="xs:string"

sawsdl: fe : .chITC57/CIM-generic#CustomerAccount.budgetBill

<xs:ele Qccurs="1" maxOccurs="1" type="xs:string"

sawsdl: c.ch/TCS?/CIM generic#ldentifiedObject.name"/>

sawsdl:
<xs:ele

. NN ‘
genericg#CustamerAccourit.CustomerAgreements">
<xs conplexTypesawsdl: modelReference-""

ll/>

ll/>

</xs:co ,,'exT"pm
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="CustomerAgreement"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerAgreement">
<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.mRID"/>
<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.name"/>
<xs:element name="ServiceDeliveryPoints" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#CustomerAgreement.ServiceDeliveryPoints">

<xs:complexType sawsdl:modelReference="">

<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>
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</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="EndDeviceAsset" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#EndDeviceAsset">

<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.mRID"/>
<xs:element name="amrSystem" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceAsset.amrSystem"/>
</xs:sequence>

</xs:complexType>

<xs:complexType name="SDPI| ocation" sawsdl:modelReference="http://iecchi M-
generic#SDPLocation">

<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs;
sawsdl:

<xs:ele

sawsdl: />
<xs:ele Date"
sawsdl: p"/>
<xs:ele

sawsdl:

<xs:ele g"
sawsdl: blem"/>
<xs:ele

sawsdl:

<xs:complexType sawsdl:modelReferepce="https//i F ress">

<xs:seguence>
<xs:elefhent name="statu
sawsdl:modelReference=

<xs:sequence>
<xs:element na

sawsdl:modelRe IM-generic#Status.dateTime"/>
<xs:ele maxOccurs="1" type="xs:string"
sawsdl: : 57/CIM-generic#Status.reason"/>
<xs:ele . 9 inQccufs="0" maxOccurs="1" type="xs:string"
sawsdl: = ‘Miec.ch/TC57/CIM-generic#Status.remark"/>
<xs:ele WnQccurs="1" maxOccurs="1" type="xs:string"

</xs:comple
</xs:element>
<xs:element,name="streetDetail" minOccurs="1" maxOccurs="1"
sawsdl:medelReference="htptliec-chiFCeHCIM-generic#StreetAddress-streetbDets
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail">
<xs:sequence>

<xs:element name="addressGeneral" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.addressGeneral"/>
<xs:element name="buildingName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.buildingName"/>
<xs:element name="code" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.code"/>
<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.name"/>
<xs:element name="number" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.number"/>
<xs:element name="prefix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.prefix"/>
<xs:element name="suffix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.suffix"/>
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<xs:element name="suiteNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.suiteNumber"/>
<xs:element name="type" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.type"/>
<xs:element name="withinTownLimits" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.withinTownLimits"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="townDetail" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetAddress.townDetail">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#¥TownDetail">
<xs:sequence>
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
</xs:seq

odeIReference="http://iec.ch/TCS?/CIM-generic#TownDetéiI.
ent name= country minOccurs "o" maxOccurs—"1" type="xs:

ent name="section" minOccurs="0" maxOccurs="

odelReference="http://iec.ch/TC57/CIM-generic#

uence>

<xs:conjplexType nampz="Se S modelReference="http://iec.ch/TCH7/CIM-

ence>
ent na @ \ viaxOccurs="1" type="xs:string"
odelRefefe p ec.cl 57/CIM-generic#ldentifiedObject.mRID"/>

sawsdl:
<xs:ele o0 urs="0" maxOccurs="1" type="xs:string
sawsdl: fe : h/TC57/CIM-generic#ldentifiedObject.description"f>

<xs:ele i curs="0" maxOccurs="1"
sawsdl: ec.ch/TC57/CIM-generic#ServiceCategory.kind">
<xs:simpfes 8 : eference="http://iec.ch/TC57/CIM-generic#ServiceKind|'>

<xs:enumeration valde="heat"/>

<xs:enumeration—value=—internet-/>

<xs:enumeration value="other"/>

<xs:enumeration value="rates"/>

<xs:enumeration value="refuse"/>

<xs:enumeration value="sewerage"/>

<xs:enumeration value="time"/>

<xs:enumeration value="tvLicence"/>

<xs:enumeration value="water"/>

</xs:restriction>

</xs:simpleType>

</xs:element>

<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.name"/>
</xs:sequence>

</xs:complexType>

<xs:complexType name="ServiceDeliveryPoint"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceDeliveryPoint">
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<xs:sequence>
<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.mRID"/>
<xs:element name="billingCycle" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceDeliveryPoint.billingCycle"/>
<xs:element name="budgetBill" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceDeliveryPoint.budgetBill"/>
<xs:element name="checkBilling" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceDeliveryPoint.checkBilling"/>
<xs:element name="consumptionRealEnergy" minOccurs="0" maxOccurs="1"
type="m:RealEnergy" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint.consumptionRealEnergy"/>
<xs:element name="ctptReference" minQO ="0" maxQO
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint.ctptReference"/>
<xs:element name="estimatedLoad" minOccurs="0" maxOccurs="1"
sawsdl:mmodelReference="http://iec.ch/TC57/CIM-
generic¢ServiceDeliveryPoint.estimatedLoad"/>
<xs:ele

unkentNow

sawsdl: ed"/>
<xs:ele

sawsdl: mt"/>
<xs:ele nteger"
sawsdl:

generic#

<xs:ele

sawsdl: Config">

<xs:enumeration ¥alue
<xs:enumeratio ge

<xs:enumeration valu

<xs:ele
sawsdl:
generic¢ServiceBDeliveryPoint.ratedCurrent"/>

<xs:elemegnt.name="fatedPower" minOccurs="0" maxOccurs="1" type="m:ActivePower
sawsdl:medelReference="http:/liec-ch/FC57/CIM-generict#tServiceDeliveryPointratedRower"/>
<xs:element name="serviceDeliveryRemark" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint.serviceDeliveryRemark"/>

<xs:element name="servicePriority" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint.servicePriority"/>

<xs:element name="EndDeviceAssets" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint.EndDeviceAssets">

<xs:complexType sawsdl:modelReference="">

<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>

</xs:element>

<xs:element name="SDPLocations" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-

generic#ServiceDeliveryPoint. SDPLocations">

D
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<xs:complexType sawsdl:modelReference="">

<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>

</xs:element>

<xs:element name="ServiceCategory" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint.ServiceCategory">

<xs:complexType sawsdl:modelReference="">

<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>

</xs:element>

<xs:element name="ServicelLocation" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic¢ServiceDeliveryPoint.ServiceLocation">
<xs:conjplexType sawsdl:modelReference="">
<xs:attrjbute name="ref" type="xs:string"/>
</xs:complexType>

</xs:elgment>

</xs:sequence>

</xs:complexType>

<xs:conjplexType name="ServiceLocation" sawsdl:mode
generic#ServiceLocation">

<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxQcoc
sawsdl:modelReference="http://iec.ch/FC57/C)¥ikgeheric#ld
<xs:element name="accessMethod" mi

y/CIM-

sawsdl:modelReference="http://iec.ch/T857/C i ' od"/>
<xs:element name="needslInspection" S n"
sawsdl:modelReference="http://iec.ch/TC5 eric#ServiceLocation.needslnspeftion"/>
<xs:element name="siteA . axOccurs="1" type="xs:string"

sawsdl:modelReference=
generic#ServicelLocati

<xs:element name="m G Qing maxOccurs="1"

sawsdl:modelRe Y g M-generic#Location.mainAddress">
<xs:complexTyp : Uitp://iec.ch/TC57/CIM-generic#StreetAddfess">
<xs:sequence>

<xs:element nameg# 3¢ mi '0" maxOccurs="1"

sawsdl:modelRefe :/vec.cITC57/CIM-generic#StreetAddress.status">

<xs:complexyp sdl: elReference="http://iec.ch/TC57/CIM-generic#Status">
<xs:sequenc

<xs:elempe date Kime™ minOccurs="0" maxOccurs="1" type="xs:dateTime"
sawsdl:f e="http://iec.ch/TC57/CIM-generic#Status.dateTime"/>
<xs:element™s on" minOccurs="0" maxOccurs="1" type="xs:string"

sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.reason"/>
<xs:elemegnt.name="femark" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:medelReference=httpHiec-chiFC5-CIM-genericH#Status-remark
<xs:element name="value" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.value"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="streetDetail" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetAddress.streetDetail">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail">
<xs:sequence>

<xs:element name="addressGeneral" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.addressGeneral"/>
<xs:element name="buildingName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.buildingName"/>
<xs:element name="code" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.code"/>
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<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.name"/>
<xs:element name="number" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.number"/>
<xs:element name="prefix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.prefix"/>
<xs:element name="suffix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.suffix"/>
<xs:element name="suiteNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.suiteNumber"/>
<xs:element name="type" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.type"/>
<xs:element name="withinTownl imits" minO ="0" maxO ="1" type="xs:boaolegn
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.withinTownLimifs"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="townDetail" minOccurs="1" maxOccurs="1"

<xs:sequence>
<xs:element name="code" minOccurs="O“ maxOccur
sawsdl:
<xs:ele
sawsdl:
<xs:elehent name="name' mmOccur
sawsdl:
<xs:elemhent name= section minOccur
sawsdl: s
<xs:element name= state = xOccurs="1" type="xs:string"
sawsdl:modelReference= i eric#ETownDetail.stateOrProvincel/>
</xs:sequence>

</xs:complexType>

</xs:element>
</xs:sequence>
</xs:complexType

</xs:element>

</xs:sequence>
</xs:complexa
<xs:simpleT
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</xs.3|mpIeType>

<xs:simpleType name="RealEnergy" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#RealEnergy">

<xs:restriction base="xs:float"/>

</xs:simpleType>

<xs:simpleType name="ActivePower" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ActivePower">

<xs:restriction base="xs:float"/>

</xs:simpleType>

</xs:schema>

H.3 MeterAssetReading

<?xml version="1.0" encoding="UTF-8"?>
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<xs:schema xmlIns:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:a="http://langdale.com.au/2005/Message#"
xmins:sawsdl="http://www.w3.org/ns/sawsdl|"
targetNamespace="http://iec.ch/TC57/2009/MeterAssetReading#"
elementFormDefault="qualified" attributeFormDefault="unqualified"
xmins="http://langdale.com.au/2005/Message#"
xmins:m="http://iec.ch/TC57/2009/MeterAssetReading#">

<xs:element name="MeterAssetReading" type="m:MeterAssetReading"/>
<xs:complexType name="MeterAssetReading">

<xs:sequence>

<xs:element name="MeterServiceWork" type="m:MeterServiceWork" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="Servicel ocation" type="m:Servicel ocation" minQ ="Q
maxOcdqurs="unbounded"/>

</xs:sequence>

</xs:complexType>

<xs:conjplexType name="MeterServiceWork"
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#Mete}X
<xs:seguence>

<xs:element name="kind" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#
<xs:simpleType sawsdl:modelReference="http://iec.ch (o #WorkKind">
<xs:resfriction base="xs:string">
<xs:enumeration value="construction"/>
<xs:enumeration value="disconnect"/>
<xs:enumeration value="inspection"/>
<xs:enumeration value="maintenance"/>
<xs:enumeration value="meter"/>
<xs:enumeration value="other"/>
<xs:enumeration value="re¢qnnec
<xs:enumeration value="
</xs:regriction>
</xs:simpleType>
</xs:element>
<xs:element na i6
sawsdl:modelRefefe
<xs:ele

>

57/CIM-generic#Work.priority"/>
inOccurs="1" maxOccurs="1" type="xs:dateTime"

sawsdl: : pITC57/CIM-generic#Work.requestDateTime"/>
<xs:ele : " minOccurs="1" maxOccurs="1"

sawsdl: ec.ch/TC57/CIM-generic#MeterServiceWork.MeterAsset">
<XS:CO S XnodélReference="http://iec.ch/TC57/CIM-generic#MeterAssgt">
<xs:sequ

<xs:elementx " minOccurs="0" maxOccurs="1" type="xs:string"

<xs:element.name="§erialNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:medelReference="httptliec-chiFC6HCIM-genericH#AssetserialNumber
<xs:element name="MeterReadings" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterAsset.MeterReadings">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterReading">
<xs:sequence>

<xs:element name="Readings" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterReading.Readings">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#¥Reading">
<xs:sequence>

<xs:element name="timeStamp" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-genericiMeasurementValue.timeStamp"/>
<xs:element name="value" minOccurs="0" maxOccurs="1" type="xs:float"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Reading.value"/>

<xs:element name="ReadingQualities" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Reading.ReadingQualities">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingQuality">
<xs:sequence>
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<xs:element name="quality" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingQuality.quality"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="ReadingType" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Reading.ReadingType">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingType">
<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:madelReference="http://iec ch/TCS57/CIM-generic#ldentifiedObject pame"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="status" minOccursz"0
sawsdl:
<xs:con
<xs:seguence>
<xs:element name=
sawsdl:modelReference=
<xs:element name="rep
sawsdl:modelReferenge k
<xs:element na "remark"
sawsdl: nodeIRe’@\
<xs:element name=} \
sawsdl:
</xs:seq
</xs:cof
</xs:ele
</xs:seq
</xs:cof
<xs:con e’/name=*ServicelLocation" sawsdl:modelReference="http://iec.ch/TC5Y/CIM-
generici
<xs:sequence>

<Xse|er ent namn—"mR!D" m:nnr-r\nro—"ﬁ" 'rnavf'\r\nnrc—"‘l" hlpn— vsstr:ng"

sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
<xs:element name="accessMethod" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceLocation.accessMethod"/>
<xs:element name="needslInspection" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceLocation.needslnspection"/>
<xs:element name="siteAccessProblem" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServicelLocation.siteAccessProblem"/>

<xs:element name="mainAddress" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Location.mainAddress">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetAddress">
<xs:sequence>

<xs:element name="streetDetail" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetAddress.streetDetail">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail">
<xs:sequence>

paxOccurs="1" type="xs:string"
IM- generlc#Status remark"/>
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<xs:element name="addressGeneral" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.addressGeneral"/>
<xs:element name="buildingName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.buildingName"/>
<xs:element name="code" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.code"/>
<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.name"/>
<xs:element name="number" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.number"/>
<xs:element name="prefix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail.prefix"/>
<xs:element name="suffix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
</xs:seq

\/ an
odelReference="http://iec.ch/TC57/CIM-generic# \ ownLimifs"/>
uence>
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sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele axOccurs="1" type="xs:string"
sawsdl: S > ( IM-generic#TownDetail.section"/>

<xs:ele < ' inOccurs="0" maxOccurs="1" type="xs:string"
sawsdl: W/iec.ch 57/CIM-generic#TownDetail.stateOrProvince

~

>

</xs:complexType>
</xs:schema=

H.4 EndDeviceControls

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:a="http://langdale.com.au/2005/Message#"
xmins:sawsdl="http://www.w3.org/ns/sawsdl"
targetNamespace="http://iec.ch/TC57/2009/EndDeviceControls#"
elementFormDefault="qualified" attributeFormDefault="unqualified"
xmins="http://langdale.com.au/2005/Message#"
xmins:m="http://iec.ch/TC57/2009/EndDeviceControls#">
<xs:element name="EndDeviceControls" type="m:EndDeviceControls"/>
<xs:complexType name="EndDeviceControls">

<xs:sequence>
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<xs:element name="EndDeviceControl" type="m:EndDeviceControl" minOccurs="0"
maxOccurs="unbounded"/>

</xs:sequence>

</xs:complexType>

<xs:complexType name="EndDeviceControl"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceControl">
<xs:sequence>

<xs:element name="mRID" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
<xs:element name="description" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.description"/>
<xs:element name="drProgramLevel" minOccurs="0" maxOccurs="1" type="xs:integer"
Sawsdl maodelReference="http://iec.ch/TC57/CIM-

tEndDeviceControl. drProgramLeveI"/>

ent name="drProgramMandatory" minOccurs="0" maxOccurs
odelReference="http://iec.ch/TC57/CIM-

: EndDeviceControI.drProgram Mandatory"/>

ent name= priceSignaI" minOccurs="0" maxOccurs—"1

sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:

ent name= "type manccurs " maxOccurs "
odelReference="http://iec.ch/TC57/CIM-generic#

<Xs:CO

generic¢DemandResponseProgram">

<xs:sequence>

<xs:ele 1" type="xs:string
sawsdl: #ldentifiedObject.mRID"/>
<xs:ele " type="xs:string"

sawsdl: h v
<xs:ele = ' S 1xOccurs="1" type="xs:string"
sawsdl: Y/iec. t=generic#DemandResponseProgram.type"/>
</xs:seq

<Xs: ele ent name=f QViCe inOccurs="0" maxOccurs="1"

Y/ TC57/CIM-

<xs:element™x " minOccurs="1" maxOccurs="1" type="xs:string"
="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>

nplex
</xs:element>

<xs:element name="EndDeviceGroup" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#EndDeviceControl.EndDeviceGroup">

<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#EndDeviceGroup">

<xs:sequence>

<xs:element name="mRID" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
<xs:element name="groupAddress"” minOccurs="0" maxOccurs="1" type="xs:integer"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceGroup.groupAddress"/>
</xs:sequence>

</xs:complexType>

</xs:element>
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<xs:element name="scheduledlnterval" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#EndDeviceControl.scheduledinterval">

<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#DateTimelnterval">

<xs:sequence>

<xs:element name="end" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#DateTimelnterval.end"/>
<xs:element name="start" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#DateTimelnterval.start"/>
</xs:sequence>

</xs:complexType>

</xs:element>

</xs:sequence>
</xs:complexType>
<xs:simpleType name="FloatQuantity" sawsdl:modelReference="http?/Neg.chN C /Cg—

generic¢FloatQuantity">
<xs:resfriction base="xs:float"/>
</xs:simpleType>
</xs:schema>

H.5 EndDeviceEvents

<?xml version="1.0" encoding="UTF-8"%
<xs:schema xmlins:xs="http://www.w3%
xmins:afF"http://langdale.com.au/2005/
xmins:s

xmins:m="http://iec.chJ C f

<xs:element name="End i 8= "t DeviceEvents"/>
<xs:complexType/Rame S 9

<xs:seq ence><>

<xs:element name="EngDe : (type="m:EndDeviceEvent" minOccurs="0"

maxOcqurs="unbagund
</xs:sequence>
</xs:complex
<xs:conjple
generic#

iceEvent" sawsdl:modelReference="http://iec.ch/TCY7/CIM-

sawsdl:nodelReferenge="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
<xs:element name=*Category” minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:madelReference="http-//ie h M-qgeneric#ActivityRecaord cateqory"/>
<xs:element name="createdDateTime" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.createdDateTime"/>
<xs:element name="description" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.description"/>
<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.reason"/>
<xs:element name="severity" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.severity"/>
<xs:element name="userID" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceEvent.user|D"/>
<xs:element name="Assets" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.Assets">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Asset">
<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.mRID"/>
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</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="status" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.status">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status">
<xs:sequence>

<xs:element name="dateTime" minOccurs="0" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.dateTime"/>
<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.reason"/>
<xs:element name="value" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.value"/>
</xs:sequence>

</xs:complexType>

</xs:element>
</xs:sequence>
</xs:complexType>
</xs:schema>

H.6 MeterReadings

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlins:xs="http://www.w3.0rg/200 1/¥ hm%
xmlins:afF"http://langdale.com.au/200 -
xmins:spwsdl="http://www.w3.org/ns/sawsdl

alified"

xmins:m="http://iec.ch/TC
<xs:element name="Mete{
<xs:complexType namg=
<xs:seguence>
<xs:element name<"M
maxOcurs=“un )
<xs:element name="Resq
maxOcqurs="unbagund
</xs:sequence>
</xs:complex
<xs:conjple
generic#k

7/CIM-

sawsdl:nodelReferenge="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
<xs:element name=*¢Category” minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:madelReference="http-//ie h M-qgeneric#ActivityRecaord cateqory"/>
<xs:element name="createdDateTime" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.createdDateTime"/>
<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.reason"/>
<xs:element name="severity" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.severity"/>
<xs:element name="userID" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceEvent.user|D"/>
</xs:sequence>

</xs:complexType>

<xs:complexType name="MeterAsset" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#MeterAsset">

<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.mRID"/>
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<xs:element name="status" minOccurs="0" maxOccurs="1" type="m:Status"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Asset.status"/>
</xs:sequence>

</xs:complexType>

<xs:complexType name="MeterReading" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#MeterReading">

<xs:sequence>

<xs:element name="CustomerAgreement" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#MeterReading.CustomerAgreement">

<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#CustomerAgreement">

<xs:sequence>

"

sawsdl 4>

: ck">
sawsdl ings">

: ading">
<xs:seq
<xs:ele
sawsdl: np"/>

<xs:ele
sawsdl:
<xs:ele
sawsdl: IM- generlc#lntervaIReadmg.ReadlngQuaIities">

="http://iec.ch/TC57/CIM-generic#ReadingQpality">

sawsdl modeIReference "http Iliec. ch/TC57/CIM -generic#IntervalBlock.Pending">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Pending">
<xs:sequence>

<xs:element name="multiplyBeforeAdd" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Pending.multiplyBeforeAdd"/>
<xs:element name="offset" minOccurs="0" maxOccurs="1" type="xs:integer"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Pending.offset"/>

<xs:element name="scalarDenominator" minOccurs="0" maxOccurs="1" type="xs:integer"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Pending.scalarDenominator"/>
<xs:element name="scalarFloat" minOccurs="0" maxOccurs="1" type="xs:float"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Pending.scalarFloat"/>
<xs:element name="scalarNumerator" minOccurs="0" maxOccurs="1" type="xs:integer"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Pending.scalarNumerator"/>
<xs:element name="ReadingType" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Pending.ReadingType">
<xs:complexType sawsdl:modelReference="">
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<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="ReadingType" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#IntervalBlock.ReadingType">
<xs:complexType sawsdl:modelReference="">
<xs:attribute name="ref" type="xs:string"/>
</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

</xs:elgment>

<xs:element name="MeterAsset" minOccurs="1" maxOccurs="1"
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#MeterReading
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/C t">
<xs:seguence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic# D"/>
<xs:element name="status" minOccurs="0" maxOccu
sawsdl:modelReference="http://iec.ch/TC57/CIM-generig

<xs:conjplexType sawsdl:modelReference="http

<xs:sequence>

<xs:element name="value" minOccurs

sawsdl:modelReference="http://iec.ch/TG

</xs:sequence>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element na 'R maxOccurs="unbounded"

sawsdl: odeIRe’@ IM-generic#MeterReading.Readings">
<xs:conjplexType Sawsd ="http://iec.ch/TC57/CIM-generic#Reading">
<xs:sequence>

<xs:element name c inQccurs="1" maxOccurs="1" type="xs:dateTime
sawsdl: = iec.ch/TC57/CIM-generic#MeasurementValue.timeStamp"/>
<xs:elementyame Qccurs="0" maxOccurs="1" type="xs:float"
sawsdl:odelR \http://iec.ch/TC57/CIM-generic#Reading.value"/>

<xs:ele 2 ReadingQualities" minOccurs="0" maxOccurs="unbounded"
sawsdl: erence="http://iec.ch/TC57/CIM-generic#Reading.ReadingQualities">
<Xs:CO pIexTyp sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingQpality">
<xs:sequence>

<xs:elementrame="guality " minOccurs="4+" maxOccurs="4" fypng=" ipgt

sawsdl:modelReference= "http Iliec. ch/TCS?/CIM genenc#ReadlngQuaIlty quality"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="ReadingType" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Reading.ReadingType">
<xs:complexType sawsdl:modelReference="">

<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="ServiceDeliveryPoint" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#MeterReading.ServiceDeliveryPoint">
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<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint">

<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.mRID"/>
</xs:sequence>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

<xs:complexType name="Pending" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#Pending">

<xs:sequence>

<xs:element name="multiplyBeforeAdd" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Pending.mul{ipl B >
<xs:element name="offset" minOccurs="0" maxOccurs="1" type="xsAnteger"
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#Pending.
<xs:element name="scalarDenominator" minOccurs="0" maxOcge¢ { nteger
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Pending. A De i />
<xs:element name="scalarFloat" minOccurs="0" maxOccu 8
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#
<xs:element name="scalarNumerator" minOccurs=
sawsdl:modelReference="http://iec.ch/TC57/CIM-generi¢#
<xs:element name="ReadingType" minOccurs="
sawsdl:modelReference="http://iec.ch/FCS7/CJik
<xs:conjplexType sawsdl:modelRefere
<xs:attribute name="ref" type="xs:string
</xs:complexType>
</xs:elgment>
</xs:sequence>
</xs:complexType>
<xs:conjplexType namps
generic¢ReadingQuali

<xs:sequence>
<xs:element nam
sawsdl:modelRefefe

</xs:sequence>

/CIM-

M-

A
P
o
o)
e

0T
©
X

<)
@)

<xs:sequ
<xs:ele
sawsdl:
<xs:ele
sawsdl: odeIRefere ce= "http /liec. ch/TC57/CIM generlc#ldentlﬂedObJect ahasName" >
<xs:.elementname="channeNumber  minOccurs=—"0" maxOecours—"1" typne="xs-integer
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingType. channeINumber"/>
<xs:element name="defaultQuality" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingType.defaultQuality"/>
<xs:element name="defaultValueDataType" minOccurs="0" maxOccurs="1" type="xs:string
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ReadingType.defaultValueDataType"/>

<xs:element name="dynamicConfiguration" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ReadingType.dynamicConfiguration"/>

<xs:element name="intervalLength" minOccurs="0" maxOccurs="1" type="m:Seconds"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingType.intervalLength"/>
<xs:element name="kind" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingType.kind">
<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#¥ReadingKind">
<xs:restriction base="xs:string">

<xs:enumeration value="current"/>
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<xs:enumeration value="currentAngle"/>

<xs:enumeration value="date"/>
<xs:enumeration value="demand"/>
<xs:enumeration value="energy"/>
<xs:enumeration value="other"/>
<xs:enumeration value="phaseAngle"/>

<xs:enumeration value="power"/>
<xs:enumeration value="powerFactor"/>
<xs:enumeration value="pressure"/>

<xs:enumeration value="time"/>
<xs:enumeration value="voltage"/>
<xs:enumeration value="voltageAngle"/>

<xs:enumeration value="volume"/>
</xs:redtriction>

</xs:simpleType>

</xs:element>

<xs:element name="multiplier" minOccurs="0" maxOccurs="1"

<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/CIM
<xs:resfriction base="xs:string">
<xs:enumeration value="G"/>
<xs:enumeration value="M"/>
<xs:enumeration value="T"/>
<xs:enumeration value="c"/>
<xs:enumeration value="d"/>
<xs:enumeration value="k"/>
<xs:enumeration value="m"/>
<xs:enumeration value="micro"/>
<xs:enumeration value="n"/>
<xs:enumeration value="
<xs:enumeration value="
</xs:redtriction>

</xs:simpleType>

</xs:element>

<xs:element na @ axOccurs="1" type="xs:string"
sawsdl:modelRefefe 57/CIM-generic#ldentifiedObject.name"/>
<xs:ele minOccurs="0" maxOccurs="1" type="xs:boolgan"
sawsdl: .chITC57/CIM-generic#ReadingType.reverseChronglogy"/>
<xs:ele ="1" maxOccurs="1"

sawsdl: ec.ch/TC57/CIM-generic#ReadingType.unit">

<xs:simp eference="http://iec.ch/TC57/CIM-generic#UnitSymbol'|>
<xs:resfristiong

<xs:enumera

<xs:enumeratio

<xs:enumeration valtde="H"/>

<xs:enumeration-valde=Hz"/>

<xs:enumeration value="Hz-1"/>

<XS:
:enumeration
<XS:

<Xs

enumeration

enumeration

value="J"/>
value="J/s"/>
value="N"/>

<xs:enumeration value="Pa"/>
<xs:enumeration value="S"/>
<xs:enumeration value="V"/>
<xs:enumeration value="V/VAr"/>
<xs:enumeration value="VA"/>
<xs:enumeration value="VAh"/>
<xs:enumeration value="VAr"/>
<xs:enumeration value="VArh"/>
<xs:enumeration value="W"/>
<xs:enumeration value="W/Hz"/>
<xs:enumeration value="W/s"/>

<Xs:

enumeration

value="Wh"/>
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<xs:enumeration value="deg"/>
<xs:enumeration value="g"/>
<xs:enumeration value="h"/>
<xs:enumeration value="kg/J"/>
<xs:enumeration value="m"/>
<xs:enumeration value="m2"/>
<xs:enumeration value="m3"/>
<xs:enumeration value="min"/>
<xs:enumeration value="none"/>
<xs:enumeration value="ohm"/>
<xs:enumeration value="rad"/>
<xs:enumeration value="s"/>
<xs:enumeration value="s-1"/>
<xs:enumeration value="A°C"/>
</xs:redtriction>

</xs:si
</xs:element>
</xs:sequence>
</xs:complexType>

{Status">
ence>

sawsdl:

<xs:ele :string"
sawsdl: ason"/>
<xs:element name="va|ue" minOccurs=" "xs:string"

sawsdl:modelReference="http://iec.ch/ c#Status.value"/>

</xs:si

H.7

<?xml v . ?

<xs:schpsfia ¥ J/Iwww.w3.0rg/2001/XMLSchema"
xmins:aplhttp: ale. .au/2005/Message#"

xmins:s - ‘w3.org/ns/sawsdl"

targetNamespa —"ht p:/liec.ch/TC57/2009/MeterReadSchedule#"
elemenfFarmDefault="qualified" attributeFormDefault="unqualified"
xmins="lhitp://langdale com au/2005/Message#"
xmins:m="http://iec.ch/TC57/2009/MeterReadSchedule#">

<xs:element name="MeterReadSchedule" type="m:MeterReadSchedule"/>
<xs:complexType name="MeterReadSchedule">

<xs:sequence>

<xs:element name="CustomerAccount" type="m:CustomerAccount" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="CustomerAgreement" type="m:CustomerAgreement" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="EndDeviceAsset" type="m:EndDeviceAsset" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="EndDeviceGroup" type="m:EndDeviceGroup" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="ReadingType" type="m:ReadingType" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="TimeSchedule" type="m:TimeSchedule" minOccurs="0"
maxOccurs="unbounded"/>
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</xs:sequence>

</xs:complexType>

<xs:complexType name="CustomerAccount"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerAccount">
<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
</xs:sequence>

</xs:complexType>

<xs:complexType name="CustomerAgreement"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#CustomerAgreement">
<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOQccurs="1" type="xs:string”
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject mRID\/>\

</xs:sequence>

</xs:complexType>

<xs:conjplexType name="EndDeviceAsset" sawsdl:modelReference
genericgEndDeviceAsset">

<xs:seguence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#
</xs:sequence>
</xs:complexType>
<xs:conjplexType name="EndDeviceGroup" sawsd\ rence="http://iec.ch/TC%7/CIM-
genericgEndDeviceGroup"> @

<xs:seguence>
<xs:element name="groupAddress" min 3 axOcours="1" type="xs:integer"
sawsdl:modelReference="http://iec.ch/ ‘ c#EndDeviceGroup.groupAddress"/>
</xs:sequence>
</xs:complexType>
<xs:conjplexType name="
generic#ReadingType'
<xs:sequence>
<xs:element na "mf
sawsdl: nodeIRe’@
<xs:element name=}
sawsdl:
</xs:seq
</xs:cof
<xs:.con it hedule" sawsdl:modelReference="http://iec.ch/TC57/CIM-
genericj
<xs:seq
<xs:elef isabled" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl: ="http://iec.ch/TC57/CIM-generic#TimeSchedule.disabled"/>
<xs:element.name="6ffset" minOccurs="0" maxOccurs="1" type="m:Seconds"
sawsdl:! 6 pHiee-6 G6-HG : i j ceHe-
<xs:element name="recurrencePattern” minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TimeSchedule.recurrencePattern"/>
<xs:element name="recurrencePeriod" minOccurs="0" maxOccurs="1" type="m:Seconds"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TimeSchedule.recurrencePeriod"/>
<xs:element name="schedulelnterval" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TimeSchedule.schedulelnterval">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#DateTimelnterval">

<xs:sequence>

<xs:element name="end" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#DateTimelnterval.end"/>
<xs:element name="start" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#DateTimelnterval.start"/>
</xs:sequence>

</xs:complexType>

</xs:element>

/RC5PICIM-

eference="http://iec.ch/TC57/QIM-

>

Occurs="1" type="xs:string"
IM-generic#ldentifiedObject. mRID"/>

a a Q a N _daoanao Il mee a¥aVa a_0o -
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<xs:element name="TimePoints" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TimeSchedule.TimePoints">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TimePoint">
<xs:sequence>

<xs:element name="absoluteTime" minOccurs="0" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TimePoint.absoluteTime"/>
<xs:element name="relativeTimelnterval" minOccurs="0" maxOccurs="1" type="m:Seconds"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TimePoint.relativeTimelnterval"/>
<xs:element name="sequenceNumber" minOccurs="0" maxOccurs="1" type="xs:integer"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TimePoint.sequenceNumber"/>
<xs:element name="window" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TimePoint.window">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic¢DateTimelnterval">

<xs:seguence>

<xs:element name="end" minOccurs="1" maxOccurs="1" type="xs:da
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#DateTime
<xs:element name="start" minOccurs="1" maxOccurs="1" type=
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#Date
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="Seconds" sawsdl:mode
generic#Seconds">
<xs:resfriction base="xs:fl
</xs:simpleType>
</xs:schema>

efe e="http://iec.ch/TC57/CIM-

<?xml V|
<xs:sch
xmins:aF
xmins:s
targetNar
element
xmins=" ) ~ .
xmins:m="http: 'c.chTCS7/2009/MeterServiceRequests#">
<xs:elemenht name=%eterServiceRequests" type="m:MeterServiceRequests"/>
<xs:complexType name="MeterServiceRequests">

<xs:sequence>

<xs:element name="MeterServiceWork" type="m:MeterServiceWork" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="ReadingType" type="m:ReadingType" minOccurs="0"
maxOccurs="unbounded"/>

</xs:sequence>

</xs:complexType>

<xs:complexType name="MeterAsset" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#MeterAsset">

<xs:sequence>

<xs:element name="amrSystem" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceAsset.amrSystem"/>
<xs:element name="formNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterAsset.formNumber"/>
<xs:element name="kH" minOccurs="0" maxOccurs="1" type="xs:float"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterAsset.kH"/>
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<xs:element name="kR" minOccurs="0" maxOccurs="1" type="xs:float"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterAsset.kR"/>

<xs:element name="serialNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Asset.serialNumber"/>
<xs:element name="MeterReadings" minOccurs="0" maxOccurs="unbounded"
type="m:MeterReading" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#MeterAsset.MeterReadings"/>

</xs:sequence>

</xs:complexType>

<xs:complexType name="MeterReading" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#MeterReading">

<xs:sequence>

<xs:element name="Readings" minO ="0" maxO ="unbounded" _—~
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterReading,Readings">
<xs:conjplexType sawsdl:modelReference="http://iec.ch/TC57/CIM-genéric#Reading"
<xs:seqguence>
<xs:element name="timeStamp" minOccurs="1" maxOccurs="1" type -
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#Mea re e aluenti dmp"/>
<xs:element name="value" minOccurs="0" maxOccurs="1" typex"xs: fI
sawsdl:modelReference="http://iec.ch/TC57/CIM- generic# ing
<xs:element name="ReadingQualities" minOccurs= “0"
sawsdl:modelReference="http://iec.ch/TC57/CIM-geng
<xs:conjplexType sawsdl:modelReference="http://ie¢.
<xs:sequence>

<xs:element name="quality" minOccurs
sawsdl:modelReference="http://iec.ch [ C5%
</xs:sequence>
</xs:complexType>
</xs element>

Lality">

sawsdl odeIReference—
<xs:complexType saw
<xs:attrjpute name="r
</xs:complexTyp
</xs:element> @
</xs:sequence>
</xs:complexType
</xs:element>
</xs:sequence
</xs:complexJype
<XS:COo
sawsdl:f 3 ence="http://iec.ch/TC57/CIM-generic#MeterServiceWork">
<xs:sequence
<xs:elementna
sawsdl: odeIRefere ce= "http /liec. ch/TCS?/CIM genenc#Document category"/>
<xs:elementname="kind  minOQccurs—"1" maxOccurs="4"
sawsdl:modelReference="http://iec. ch/TCS?/CIM -generic#Work.kind">
<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#WorkKind">
<xs:restriction base="xs:string">

<xs:enumeration value="construction"/>

<xs:enumeration value="disconnect"/>

<xs:enumeration value="inspection"/>

<xs:enumeration value="maintenance"/>

<xs:enumeration value="meter"/>

<xs:enumeration value="other"/>

<xs:enumeration value="reconnect"/>

<xs:enumeration value="service"/>

</xs:restriction>

</xs:simpleType>

</xs:element>
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<xs:element name="lastModifiedDateTime" minOccurs="0" maxOccurs="1"
type="xs:dateTime" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#Document.lastModifiedDateTime"/>

<xs:element name="priority" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Work.priority"/>
<xs:element name="requestDateTime" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Work.requestDateTime"/>
<xs:element name="ActivityRecords" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Document.ActivityRecords">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord">
<xs:sequence>

<xs:element name="category" m|nOccurs-"1“ maxOccurs="1" type "xs:string"
sawsdl:madelReference="http://iec.ch M-generic#A Record.category"/>
<xs:element name="createdDateTime" minOccurs="1" maxOccurs="1" type="xs:dateTime
sawsdl: odeIReference "http /liec.ch/TC57/CIM-generic#ActivityRecord.createdDateTime"/>
<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xg"s
sawsdl:mmodelReference="http://iec.ch/TC57/CIM- gener|c#Act|V|tyReor reasond/>
<xs:element name="severity" minOccurs="0" maxOccurs="1" tyg X
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#Activi "
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Customers" minOccurs="0" ma Oc
sawsdl:modelReference="http://iec.ch/TC57/CIMsge
<xs:conjplexType sawsdl:modelReferer
<xs:seguence>
<xs:element name="kind" minOccurs="1
sawsdl:modelReference="http://iec.ch/ G
<xs:simpleType sawsdl:modelReference=" Jlieg, - i ind">

<xs:enumeration ¥alu
<xs:enumeratio 4

<xs:enumerat|on valde

\. ="windMachine"/>
</xs regtriction
</xs:simpleType>
</xs:element>

<xs:elementname=—"pucNumber  minOcours—"1" maxOeceurs=—"1" typne="xs string"
sawsdl:modelReference="http://iec.ch/TC57/CIM- generlc#Customer pucNumber"/>
<xs:element name="specialNeed" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer.specialNeed"/>
<xs:element name="vip" minOccurs="1" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer.vip"/>
<xs:element name="CustomerAgreements" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer.CustomerAgreements">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#CustomerAgreement">

<xs:sequence>

<xs:element name="mRID" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.name"/>
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<xs:element name="ServiceDeliveryPoints" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#CustomerAgreement.ServiceDeliveryPoints">

<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint">

<xs:sequence>

<xs:element name="billingCycle" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceDeliveryPoint.billingCycle"/>
<xs:element name="budgetBill" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceDeliveryPoint.budgetBill"/>
<xs:element name="checkBilling" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceDeliveryPoint.checkBilling"/>
<xs:element name="consumptionRealEnergy" minQ ="0" maxQO =24
type="nl:RealEnergy" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint.consumptionRealEnergy"/>
<xs:element name="ctptReference" minOccurs="0" maxOccurs="1"
sawsdl:mmodelReference="http://iec.ch/TC57/CIM-
generic¢ServiceDeliveryPoint.ctptReference"/>
<xs:element name="estimatedLoad" minOccurs="0" maxOccurs
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic¢ServiceDeliveryPoint.estimatedLoad"/>
<xs:element name="grounded" minOccurs="0" maxOgCurs="1 g boolean
sawsdl:modelReference="http://iec.ch/TC57/CIM-generi¢EServ, yPoint.grounded"/>

:CogrentFlow”

<xs:element name="loadMgmt" minOccurs="0" ="A :
sawsdl:modelReference="http://iec.ch/TCS7/CJNkge encS@ MiveryPoint.loadMgmt"/>
<xs:element name="nominalServiceVo \\ axOccurs="1" type="xs:integer"
sawsdl:

generic ServiceDeIiveryPoint nominal

<xs:ele

sawsdl: odeIReference— ' e#ServiceDeliveryPoint.phaseConfig">
<xs:simpleType sawsdl: SHeg chITCS57/CIM-

generic¢PhaseConfigu
<xs:resfriction base="

<xs:enujmeration ¥alu
<xs:enumeratio 4

<xs:enumerat|on valde

</xs:regftni
</xs:simpleTy
</xs:element>
<xs:elemgnt.hame= atedCurrent" minOccurs="0" maxOccurs="1" type="m:CurrentFloy
sawsdl:medelReference="hitp/iec-chiFG5-CHV
generlc#SerV|ceDeI|veryP0|nt ratedCurrent"/>
<xs:element name="ratedPower" minOccurs="0" maxOccurs="1" type="m:ActivePower"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceDeliveryPoint.ratedPower"/>
<xs:element name="serviceDeliveryRemark" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint.serviceDeliveryRemark"/>

<xs:element name="servicePriority" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint.servicePriority"/>

<xs:element name="ServiceLocation" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServiceDeliveryPoint.ServiceLocation">

<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceLocation">
<xs:sequence>

<xs:element name="accessMethod" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceLocation.accessMethod"/>
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<xs:element name="needslInspection" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ServiceLocation.needslnspection"/>
<xs:element name="siteAccessProblem" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ServicelLocation.siteAccessProblem"/>

<xs:element name="mainAddress" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Location.mainAddress">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetAddress">
<xs:sequence>

<xs:element name="streetDetail" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetAddress.streetDetail">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#StreetDetail">
<xs:sequence>

<xs:element name="addressGeneral" minOccurs="1" maxOccurs="1"
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#Stree
<xs:element name="name" minOccurs="0" maxOccurs="1" c
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#
<xs:element name="number" minOccurs="0" maxOccdrs="1
sawsdl:modelReference="http://iec.ch/TC57/CIM-generi¢#
<xs:element name="prefix" minOccurs="0" maxQ
sawsdl:modelReference="http://iec.ch/FCS57/C)ikgeneric#S
<xs:element name="suffix" minOccurs
sawsdl:modelReference="http://iec.ch/T8S7/C
<xs:element name="suiteNumber" min
sawsdl:modelReference="http://iec.ch/TC5
<xs:element name="type" minOccurs="Q" ‘
sawsdl:modelReference= ie eric#StreetDetail.type"/>
<xs:element name="withi i maxOccurs="1" type="xs:boolean
sawsdl:modelRefereng b t=generic#StreetDetail.withinTownLimifs"/>
</xs:sequence>
</xs:co pIexTy@
</xs:elgment>
<xs:element nam
sawsdl:modelRefe
<xs:conplexFyp

||/>

"

<xs:elemegnt.hame="hame" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:medelReference="htptliec-chiFC6-HCIHM-generici#TownDetail-rame
<xs:element name="section" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TownDetail.section"/>
<xs:element name="stateOrProvince" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#TownDetail.stateOrProvince"/>
</xs:sequence>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

</xs:element>
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</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="status" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Customer.status">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status">
<xs:sequence>

<xs:element name="dateTime" minOccurs="0" maxOccurs="1" type="xs:dateTime
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.dateTime"/>
<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.reason"/>
<xs:element name="remark" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:madelReference="http://iec ch/TCS57/CIM-generic#Status remark"/>
<xs:element name="value" minOccurs="1" maxOccurs="1" type="xs:strin
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.value/>
</xs:sequence>
</xs:complexType>
</xs:elgment>
</xs:sequence>
</xs:complexType>
</xs:element>

<xs:element name="MeterAsset" minOccurs="1" max :MeterAsset"
sawsdl: ork.MeterAsget"/>
<xs:elen =" type="m:MeterAsget"

sawsdl:
generici
<xs:elef
sawsdl: $ G
<xs:con [Mhec 57/CIM-generic#Status">
<xs:seq
<xs:elef
sawsdl:
<xs:elef
sawsdl:modelReference=
<xs:element na \
sawsdl:modelRefefe
<xs:elef
sawsdl:
</xs:sed
</xs:cof
</xs:ele
</xs:sed
</xs:cof
<xs:con
generici
<xs:seq
<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
<xs:element name="name" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.name"/>
<xs:element name="unit" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingType.unit">
<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#UnitSymbol">
<xs:restriction base="xs:string">

<xs:enumeration value="A"/>

<xs:enumeration value="F"/>

<xs:enumeration value="H"/>

<xs:enumeration value="Hz"/>

<xs:enumeration value="Hz-1"/>

<xs:enumeration value="J"/>

<xs:enumeration value="J/s"/>

<xs:enumeration value="N"/>

axBccurs="1" type="xs:string"
M-generic#Status.reason"/>
axOccurs="1" type="xs:string"
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<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

value="Pa"/>
value="S"/>
value="V"/>
value="V/VAr"/>
value="VA"/>
value="VAh"/>
value="VAr"/>
value="VArh"/>
value="W"/>
value="W/Hz"/>
value="W/s"/>
value="Wh"/>
value="deg"/>

<xs:enujmeration
<xs:enujmeration
<xs:enujmeration
<xs:enumeration
<xs:enujmeration
<xs:enujmeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

</xs:schema>

value="g"/>
value="h"/>
value="kg/J"/>
value="m"/>
value="m2"/>
value="m3"/>
value="min"/>
value="none"/>
value="ohm"/>
value="rad"/>
value="s"/>
value="s-1"/>
value="A°C"/>

H.9 MeterSystemEvent

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:a="http://langdale.com.au/2005/Message#"
xmins:sawsdl="http://www.w3.org/ns/sawsdl|"
targetNamespace="http://iec.ch/TC57/2009/MeterSystemEvents#"
elementFormDefault="qualified" attributeFormDefault="unqualified"
xmins="http://langdale.com.au/2005/Message#"
xmins:m="http://iec.ch/TC57/2009/MeterSystemEvents#">

<xs:element name="MeterSystemEvents" type="m:MeterSystemEvents"/>
<xs:complexType name="MeterSystemEvents">

<xs:sequence>

<xs:element name="ComMediaAsset" type="m:ComMediaAsset" minOccurs="0"
maxOccurs="unbounded"/>
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<xs:element name="EndDeviceAsset" type="m:EndDeviceAsset" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="EndDeviceEvent" type="m:EndDeviceEvent" minOccurs="0"
maxOccurs="unbounded"/>

</xs:sequence>

</xs:complexType>

<xs:complexType name="ComMediaAsset" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generickComMediaAsset">

<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
<xs:element name="serialNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec. ch/TC57/CIM-generic#Asset . serialNumpery>
<xs:element name="status" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Asset.status:
<xs:conjplexType sawsdl:modelReference="http://iec.ch/TC57/CIM-gén
<xs:seguence>

<xs:element name="dateTime" minOccurs="0" maxOccurs="1"
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#St
<xs:element name="reason" minOccurs="0" maxOccurs="
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#
<xs:element name="remark" minOccurs="0" maxOccuyfs="1"
sawsdl: H
<xs:elen
sawsdl:
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:conjplexType name="
generic#EndDeviceAsget">
<xs:sequence>
<xs:element na "mf
sawsdl: nodeIRe’@
<xs:element name=}4
sawsdl:

7/CIM-

Occurs="1" type="xs:string"
IM-generic#ldentifiedObject. mRID"/>

57/CIM-generic#EndDeviceAsset.amrSystem['/>

<xs:elef inOccurs="0" maxOccurs="1" type="xs:string"
sawsdl: iec.ch/TC57/CIM-generic#Asset.serialNumber"/>
<xs:elen \ "0" maxOccurs="1"

sawsdl: \http://iec.ch/TC57/CIM-generic#Asset.status">

<xs:com :modelReference="http://iec.ch/TC57/CIM-generic#Status">
<xs:seq

<xs:elef ="dateTime" minOccurs="0" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReferefice="http://iec.ch/TC57/CIM-generic#Status.dateTime"/>
<xs:elementname="reason minOcectrs="0" maxDocurs="1"tyge="xg string"

sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.reason"/>
<xs:element name="remark" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.remark"/>
<xs:element name="value" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.value"/>
</xs:sequence>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

<xs:complexType name="EndDeviceEvent" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#EndDeviceEvent">

<xs:sequence>

<xs:element name="mRID" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
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<xs:element name="category" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.category"/>
<xs:element name="createdDateTime" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.createdDateTime"/>
<xs:element name="description" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.description"/>
<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.reason"/>
<xs:element name="severity" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.severity"/>
<xs:element name="userID" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceEvent.userID"/>
<xs:element name="Assets" minOccurs="1" maxOccurs="1"

sawsdl:
<xs:ele
sawsdl:

odelReference="http://iec.ch/TC57/CIM-generic#ldentj
ent name="serialNumber" minOccurs="0" maxOccu
odelReference="http://iec.ch/TC57/CIM-generic#
uence>

: e tion">
<xs:complexType sawsdl:modelRefere . ction">

<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:

ent name="configID" minOcc
odelReference="http://iec.ch/
ent name="disable i

maxOccurs="1" type="xs:string"
IM-generic#AssetFunction.hardwarelD"/

'

<xs:ele ps="0" maxOccurs="1" type="xs:string"
sawsdl: 57/CIM-generic#AssetFunction.programID"/>
</xs:sequence>

</xs:comple

</xs:elgmen

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:a="http://langdale.com.au/2005/Message#"
xmlins:sawsdl="http://www.w3.org/ns/sawsdl"
targetNamespace="http://iec.ch/TC57/2009/EndDeviceAssets#"
elementFormDefault="qualified" attributeFormDefault="unqualified"
xmins="http://langdale.com.au/2005/Message#"
xmins:m="http://iec.ch/TC57/2009/EndDeviceAssets#">

<xs:element name="EndDeviceAssets" type="m:EndDeviceAssets"/>
<xs:complexType name="EndDeviceAssets">

<xs:sequence>

<xs:element name="ComFunction" type="m:ComFunction" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="ConnectDisconnectFunction" type="m:ConnectDisconnectFunction"
minOccurs="0" maxOccurs="unbounded"/>


https://iecnorm.com/api/?name=d68b7469cbcd02509567a026279867a9

- 182 - 61968-9 © |IEC:2009(E)

<xs:element name="ElectricMeteringFunction" type="m:ElectricMeteringFunction”
minOccurs="0" maxOccurs="unbounded"/>

<xs:element name="EndDeviceAsset" type="m:EndDeviceAsset" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="ReadingType" type="m:ReadingType" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="Register" type="m:Register" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>

</xs:complexType>

<xs:complexType name="ComFunction" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ComFunction">

<xs:sequence>

<xs:element name="mRID" minQccurs="1" maxOccurs="1" type="xs:string”
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:element name="programID" minOcc ype="xs:string"
sawsdl:modelReference="http://iec.ch/ s c#AssetFunction.programID"/>
<xs:element name="twoWay" minOccufs=" 1" type="xs:boolean"
sawsdl:modelReference="pttp://i -generie#ComFunction.twoWay"/>
</xs:sequence>
</xs:complexType>

\4

sawsdl:modelRe = ¥ M-generic#ConnectDisconnectFunction|>
<xs:sequence>

<xs:element name= maxOccurs="1" type="xs:string"

sawsdl:modelRefeft 57/CIM-generic#ldentifiedObject.mRID"/>
<xs:element name ! minQOceurs="0" maxOccurs="1" type="xs:boolean
sawsdl iec.ch/TC57/CIM-generic#DeviceFunction.disabled"/>
<xs:elementyame minOccurs="0" maxOccurs="1" type="xs:integer
sawsdl:pod

generic#Sqnne

<xs:element™® sConnected" minOccurs="0" maxOccurs="1" type="xs:boolean

sawsdl:modelReference="http://iec.ch/TC57/CIM-

genericg#ConnectDis¢onnectFunction.isConnected"/>
<XS:e|e N _Il' NA -.- ll ..-. _llIl N a p— | } n N — hAanlo r]

sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ConnectDisconnectFunction.isDelayedDiscon"/>

<xs:element name="isLocalAutoDisconOp" minOccurs="0" maxOccurs="1" type="xs:boolean
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ConnectDisconnectFunction.isLocalAutoDisconOp"/>

<xs:element name="isLocalAutoReconOp" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ConnectDisconnectFunction.isLocalAutoReconOp"/>

<xs:element name="isRemoteAutoDisconOp" minOccurs="0" maxOccurs="1"
type="xs:boolean" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ConnectDisconnectFunction.isRemoteAutoDisconOp"/>

<xs:element name="isRemoteAutoReconOp" minOccurs="0" maxOccurs="1"
type="xs:boolean" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ConnectDisconnectFunction.isRemoteAutoReconOp"/>

<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.name"/>
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<xs:element name="rcdInfo" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ConnectDisconnectFunction.rcdInfo">

<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#¥RemoteConnectDisconnectinfo">

<xs:sequence>

<xs:element name="armedTimeout" minOccurs="0" maxOccurs="1" type="m:Seconds"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#RemoteConnectDisconnectinfo.armedTimeout"/>

<xs:element name="customerVoltageLimit" minOccurs="0" maxOccurs="1" type="m:Voltage"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#RemoteConnectDisconnectinfo.customerVoltageLimit"/>

<xs:element name="energyl imit" minQO ="0" maxO ="1" type="m:RealEnerg
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#RemoteConnectDisconnectinfo.energyLimit"/>

<xs:element name="energyUsageStartDateTime" minOccurs="1" maxQOgs
type="x$:dateTime" sawsdl:modelReference="http://iec.ch/TC57/ClI
generic¥RemoteConnectDisconnectinfo.energyUsageStartDateim
<xs:element name="energyUsageWarning" minOccurs="0"
type="nl:RealEnergy" sawsdl:modelReference="http://iec.
genericgRemoteConnectDisconnectinfo.energyUsageWarmj
<xs:element name="isArmConnect" minOccurs="0"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
genericgRemoteConnectDisconnectinfo.isArmCo g
<xs:element name="isArmDisconnect" /i §="0" ma "
sawsdl:nodelReference="http://iec.chN C5¥
generic¥RemoteConnectDisconnectinfoisArm
<xs:element name="isEnergyLimiting" pinOccu

sawsdl:modelReference="http://iec.ch/TC5¢/€lM+
generic#RemoteConnectDjisconne fouis % imiting
<xs:element name="need imi k' minOgcurs="0" maxOccurs="1"

type="x$:boolean" sa =
generic¢RemoteConne is€ owerLimitCheck"/>
<xs:element na'@ ‘ - imi{Check’>minOccurs="0" maxOccurs="1"

type="x$:boolea “http://iec.ch/TC57/CIM-
genericRemoteC eedsVoltageLimitCheck"/>
<xs:ele

sawsdl: ¢ : .ch/TC57/CIM-
genericy N wectinfo.powerLimit"/>
<xs:ele Pushbutton" minOccurs="0" maxOccurs="1" type="xs:boolean’

</xs:sequencex
</xs:complexType>
</xs:elegment>

<xs:.elementname="Registers" minOsccurs=—"0" maxOsccurs—"unbounded”
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#DeviceFunction.Registers">
<xs:complexType sawsdl:modelReference="">

<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

<xs:complexType name="ElectricMeteringFunction"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ElectricMeteringFunction">
<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>
<xs:element name="billingMultiplier" minOccurs="0" maxOccurs="1" type="xs:float"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ElectricMeteringFunction.billingMultiplier"/>
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<xs:element name="billingMultiplierApplied" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ElectricMeteringFunction.billingMultiplierApplied"/>

<xs:element name="configID" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#AssetFunction.configlD"/>
<xs:element name="currentRating" minOccurs="0" maxOccurs="1" type="m:CurrentFlow"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ElectricMeteringFunction.currentRating"/>

<xs:element name="demandMultiplier" minOccurs="0" maxOccurs="1" type="xs:float"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ElectricMeteringFunction.demandMultiplier"/>

<xs:element name="demandMultiplierApplied" minOccurs="0" maxOccurs="1"
type="xs:boolean" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ElectricMeteringFunction.demandMultiplierApplied"/>
<xs:element name="disabled" minOccurs="0" maxOccurs="1" type="x
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#DeviceFupnctti
<xs:element name="firmwarelD" minOccurs="0" maxOccurs="1" typec
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#Asse{F ur
<xs:element name="hardwarelD" minOccurs="0" maxOccurs="1
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#
<xs:element name="kWhMultiplier" minOccurs="0" maxQOc¢
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic¢ElectricMeteringFunction.kWhMultiplier"/>
<xs:element name="kW Multiplier" minOccurs="07
sawsdl:modelReference="http://iec.ch/ 57/C o
genericy ElectrchetermgFunctlon kW

'

<xs:ele "xs:string"

sawsdl: c#ldentifiedObject.name"/>
<xs:ele ="1" type="xs:string"

sawsdl: odeIReference:" g ¢#AssetFunction.password"/>
<xs:element name="prog i axOctcurs="1" type="xs:string"
sawsdl: odeIReferen— tp:/liec.c IM-ggneric#AssetFunction.programID"/>
<xs:ele A ' Raf} i rs="0" maxOccurs="1" type="xs:float"

sawsdl:modelRefé& ]nces=
generic#Electrich

<xs:element name= pplied" minOccurs="0" maxOccurs="1"

type="x$:boolean’ IReferetice="http://iec.ch/TC57/CIM-

generic# i ing fo)s nsformerRatiosApplied"/>

<xs:ele 3 erVTRatio" minOccurs="0" maxOccurs="1" type="xs:float"
sawsdl: ec.ch/TC57/CIM-

generic#t icMig ;

<xs:ele 2 C Itag Rating minOccurs="0" maxOccurs="1" type="m:Voltage"
sawsdl:

genericy Electrlc eter, gFunct|on voItageRat|ng"/>
<xs:element,name="Registers" mmOccurs "0" maxOccurs="unbounded"
sawsdl:meodelReference="htip/iec-chiFC57/ClM-generic#tDeviceFunction-Registe
<xs:complexType sawsdl: modeIReference—""

<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

<xs:complexType name="EndDeviceAsset" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#EndDeviceAsset">

<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.mRID"/>
<xs:element name="amrSystem" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceAsset.amrSystem"/>
<xs:element name="category" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Asset.category"/>
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<xs:element name="demandResponse" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#EndDeviceAsset.demandResponse"/>

<xs:element name="description" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.description"/>
<xs:element name="disconnect" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceAsset.disconnect"/>
<xs:element name="dstEnabled" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceAsset.dstEnabled"/>
<xs:element name="formNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterAsset.formNumber"/>
<xs:element name= |nstallat|onDate minOccurs="0" maxOccurs-"1" type 'XSs: dateTime"
sawsdl:modelReference="http://iec.ch M-generic#Asset installationBPate"/>
<xs:element name="kH" minOccurs="0" maxOccurs="1" type="xs:float"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#MeterAsset.kH"
<xs:element name="kR" minOccurs="0" maxOccurs="1" type="xs:float
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#MeterAsset.
<xs:element name="loadControl" minOccurs="0" maxOccurs="
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl: H
<xs:ele curs="1" type="xs:boolean"
sawsdl: odeIReference— Miec. v ric#EndDeviceAsset readReque;t“/>
<xs:element name="rejg i
sawsdl:modelReferenge= b ‘ enerlc#EndDewceAsset reIayCapabIe"/>

brt"/>

<xs:element na 'r i minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelRe )
genericEndDewc A

<xs:ele

sawsdl: ¢ : .ch TC57/CIM genenc#Asset.serlaINumber"/>

<xs:ele i fset" minOccurs="0" maxOccurs="1" type="m:Minutes'
sawsdl: ec.ch/TC57/CIM-generic#EndDeviceAsset.timeZoneOffset"/>
<xs:ele AMme ivi

sawsdl:f fecene

<xs:conjplex ‘modelReference="http://iec.ch/TC57/CIM-generic#ActivityReford">

<xs:sequence:>
<xs:element,name= ategory" minOccurs="1" maxOccurs="1" type="x3'string“
sawsdl:medelReference="htpt/iec-chiFCEHCIM-genericH#A yRecord-catego
<xs:element name="createdDateTime" minOccurs="1" maxOccurs-"1 type="xs: dateTlme
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.createdDateTime"/>
<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.reason"/>
<xs:element name="severity" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ActivityRecord.severity"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="Customer" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceAsset.Customer">
<xs:complexType sawsdl:modelReference="">

<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>

</xs:element>
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<xs:choice minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#EndDeviceAsset.DeviceFunctions">
<xs:element name="ComFunction" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="">

<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ComFunction">
<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>

</xs:element>

<xs:element name="ConnectDisconnectFunction" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="">

<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ConnectDisconnectFunction">

<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>

</xs:element>

<xs:element name="ElectricMeteringFunction"” minOccurs="1" maxQ
sawsdl:modelReference="">

<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/
generic#ElectricMeteringFunction">
<xs:attribute name="ref" type="xs:string"/>
</xs:complexType>

</xs:element>

</xs:chgice>

<xs:element name="Electricallnfos" minOccurs=
sawsdl:modelReference="http://iec.ch/YCS57/CJN ge Yeric#E & fos">
<xs:conjplexType sawsdl:modelRefere nfo">
<xs:sequence>
<xs:element name="mRID" minOccurs#"0" maxQcsurs=
sawsdl:modelReference="http://iec.ch/TC5 icH
<xs:element name="b" mirk

sawsdl:modelReference=
<xs:element name=
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:

curs="1" type="m:Voltage"
IM-generic#Electricallnfo.bil"/>

3="0" maxOccurs="1" type="m:Frequency"
57/CIM-generic#Electricallnfo.frequency"/>

<xs:ele \ ; s="0” maxOccurs="1" type="m:Conductance"

sawsdl: = Niec.ch/TC57/CIM-generic#Electricallnfo.g"/>

<xs:ele \ inQccdrs="0" maxOccurs="1" type="m:Conductance"
sawsdl:p 'http://iec.ch/TCS7/CIM-generic#EIectricaIInfo.gO"/>

<xs:ele S phasefount" minOccurs="0" maxOccurs="1" type="xs:integer"
sawsdl: eference="http://iec.ch/TC57/CIM- generlc#EIectrlcaIInfo phaseCount"/>
<xs:ele ¢ minOccurs="0" maxOccurs="1" type="m:Resistance"

sawsdl: odeIRefere ce="http://iec.ch/TC57/CIM- generlc#EIectrlcaIInfo r'/>

<XS: ele A\ Narma=" || M inO) llll - N —_n4qn na= __!- _'-

sawsdl: modeIReference "http://iec. ch/TCS?/CIM -generic#Electricallnfo.r0"/>
<xs:element name="ratedApparentPower" minOccurs="0" maxOccurs="1"
type="m:ApparentPower" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#Electricallnfo.ratedApparentPower"/>

<xs:element name="ratedCurrent" minOccurs="0" maxOccurs="1" type="m:CurrentFlow"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Electricallnfo.ratedCurrent"/>
<xs:element name="ratedVoltage" minOccurs="0" maxOccurs="1" type="m:Voltage"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Electricallnfo.ratedVoltage"/>
<xs:element name="wireCount" minOccurs="0" maxOccurs="1" type="xs:integer"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Electricallnfo.wireCount"/>
<xs:element name="x" minOccurs="0" maxOccurs="1" type="m:Reactance"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Electricallnfo.x"/>
<xs:element name="x0" minOccurs="0" maxOccurs="1" type="m:Reactance"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Electricallnfo.x0"/>
</xs:sequence>

</xs:complexType>
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</xs:element>
<xs:element name="ElectronicAddresses" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Asset.ElectronicAddresses">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ElectronicAddress">

<xs:sequence>

<xs:element name="lan" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ElectronicAddress.lan"/>
<xs:element name="password" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ElectronicAddress.password"/>
<xs:element name="radio" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ElectronicAddress.radio"/>
<xs:element name="userlD" minQccurs="0" maxQccurs="1" type="xs:string’>—
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ElectronicAddr,
</xs:sequence>

</xs:complexType>

</xs:elgment>

<xs:element name="EndDeviceGroups" minOccurs="0" maxOc
sawsdl:mmodelReference="http://iec.ch/TC57/CIM-
generic¢EndDeviceAsset.EndDeviceGroups">
<xs:complexType sawsdl:modelReference="http://iec.c
generic#EndDeviceGroup">
<xs:sequence>

sawsdl: = :/liec. i jkgehericH eviceGroup.groupAddress"/>
</xs:seq

xOccurs="1"
e#EndDeviceAsset.EndDevicelModel">

ninOccurs="0" maxOccurs="1"

<xs:element name="modelNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#AssetModel.modelNumber"/>
<xs:element name="modelVersion" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#AssetModel.modelVersion"/>
<xs:element name="usageKind" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#AssetModel.usageKind">
<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#AssetModelUsageKind">

<xs:restriction base="xs:string">

<xs:enumeration value="customerSubstation"/>

<xs:enumeration value="distributionOverhead"/>

<xs:enumeration value="distributionUnderground"/>

<xs:enumeration value="other"/>

<xs:enumeration value="streetlight"/>

<xs:enumeration value="substation"/>

<xs:enumeration value="transmission"/>
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<xs:enumeration value="unknown"/>

</xs:restriction>

</xs:simpleType>

</xs:element>

</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="Seals" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#AssetContainer.Seals">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Seal">
<xs:sequence>

2009(E)

<xs:element name= appl|edDateT|me minOccurs="0" maxOccurs="1" type="xs:dateTime"

sawsdl:modelReference="http://ie h M-generic#Seal appliedDateTime"/>

<xs:element name="condition" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Seal.conditio">
<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#SealConditionKind">
<xs:resfriction base="xs:string">
<xs:enumeration value="broken"/>
<xs:enumeration value="locked"/>
<xs:enumeration value="missing"/>
<xs:enumeration value="open"/>
<xs:enumeration value="other"/>
</xs:regtriction>

</xs:simpleType>

</xs:element>

<xs:element name="kind" minOccurs="0
sawsdl odelReference= "http /liec.ch/

maxQO
c#Seal.kind">

<XS: attr bute name=
</xs:co pIexType>
</xs:element>
<xs:elehent name="s

sawsdl:modelRe nce=
</xs:sequence>
</xs:complexType

</xs:element>

axOccurs="1" type="xs:string"
M-generic#Seal.sealNumber"/>

</xs:elemen
<xs:element'hame="sfatus" minOccurs="0" maxOccurs="1"
sawsdl:modelReferenice="http://iec.ch/TC57/CIM- genenc#Asset status">
<xs:compiexFype-sawsdtmodelReference="httpHiec-chFC5HCIM-genericH#Staty
<xs:sequence>

<xs:element name="dateTime" minOccurs="0" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.dateTime"/>
<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.reason"/>
<xs:element name="value" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Status.value"/>
</xs:sequence>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

ation">

<xs:complexType name="ReadingType" sawsdl:modelReference="http://iec.ch/TC57/CIM-

generic#ReadingType">
<xs:sequence>
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<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.mRID"/>
<xs:element name="aliasName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.aliasName"/>
<xs:element name="channelNumber" minOccurs="0" maxOccurs="1" type="xs:integer"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingType.channelNumber"/>
<xs:element name="defaultQuality" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingType.defaultQuality"/>
<xs:element name="defaultValueDataType" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ReadingType.defaultValueDataType"/>

<xs:element name="dynamicConfiguration" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl modelReference="http://iec.ch/TC57/CIM-

ReadlngType dynamicConfiguration"/>

ent name="intervalLength" minOccurs="0" maxOccurs="1" typé

sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingType />
<xs:element name="kind" minOccurs="0" maxOccurs="1"
sawsdl:nodelReference="http://iec.ch/TC57/CIM-generic#Readi

<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/CIM ing">

<xs:resfriction base="xs:string">
<xs:enumeration value="current"/>
<xs:enumeration value="currentAngle"/>
<xs:enumeration value="date"/>
<xs:enumeration value="demand"/>
<xs:enumeration value="energy"/>
<xs:enumeration value="other"/>
<xs:enumeration value="phaseAngle"/>
<xs:enumeration value="power"/>
<xs:enumeration value="powerFactor"
<xs:enumeration value="pypéssure
<xs:enumeration value="fi
<xs:enumeration value
<xs:enumeration

<xs:enumeration valde= c"/>
<xs:enumerationvalue=—d->

<xs:enumeration value="k"/>

<xs:enumeration value="m"/>

<xs:enumeration value="micro"/>

<xs:enumeration value="n"/>

<xs:enumeration value="none"/>

<xs:enumeration value="p"/>

</xs:restriction>

</xs:simpleType>

</xs:element>

<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.name"/>
<xs:element name="reverseChronology" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingType.reverseChronology"/>
<xs:element name="unit" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ReadingType.unit">
<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#UnitSymbol">
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<xs:restriction base="xs:string">
<xs:enumeration value="A"/>
<xs:enumeration value="F"/>
<xs:enumeration value="H"/>
<xs:enumeration value="Hz"/>
<xs:enumeration value="Hz-1"/>
<xs:enumeration value="J"/>
<xs:enumeration value="J/s"/>
<xs:enumeration value="N"/>
<xs:enumeration value="Pa"/>
<xs:enumeration value="S"/>
<xs:enumeration value="V"/>
<xs:enumeration value="V/VAr"/>
<xs:enumeration value="VA"/>
<xs:enumeration value="VAh"/>
<xs:enumeration value="VAr"/>
<xs:enumeration value="VArh"/>
<xs:enumeration value="W"/>
<xs:enumeration value="W/Hz"/>
<xs:enumeration value="W/s"/>
<xs:enumeration value="Wh"/>
<xs:enumeration value="deg"/>
<xs:enumeration value="g"/>

<xs:enumeration value="h"/>
<xs:enumeration value="kg/J"/>
<xs:enumeration value="m"/>
<xs:enumeration value="m2"/>
<xs:enumeration value="m3"/>
<xs:enumeration value="min"/>
<xs:enumeration value="nghe"/>

<xs:enumeration value="
<xs:enumeration valug
<xs:enumeration value
<xs:enumerationXalue
<xs:enu eratioe
</xs:regtriction>
</xs:simpleType>
</xs:element>
</xs:sequencé
</xs:complexJype
<Xs:CO
generic#
<xs:sequence
<xs:elementhamse RID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReferefice="http://iec.ch/TC57/CIM-generic#ldentifiedObject. mRID"/>

<xs:elementhname=deftbigitCount"minrO ="0" m a L LI TVTAp N P Y SEppaesl

sawsdl:modelReference="http://iec.ch/TC57/CIM- generlc#Reg|ster IeftD|g|tCount"/>
<xs:element name="rightDigitCount" minOccurs="0" maxOccurs="1" type="xs:integer"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Register.rightDigitCount"/>
<xs:element name="ReadingType" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Register.ReadingType">
<xs:complexType sawsdl:modelReference="">

<xs:attribute name="ref" type="xs:string"/>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

<xs:simpleType name="Conductance" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#Conductance">

<xs:restriction base="xs:float"/>

</xs:simpleType>

e="Register" sawsdl:modelReference="http://iec.ch/TC57/CIM-
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<xs:simpleType name="ApparentPower" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#ApparentPower">

<xs:restriction base="xs:float"/>

</xs:simpleType>

<xs:simpleType name="Money" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#Money">

<xs:restriction base="xs:float"/>

</xs:simpleType>

<xs:simpleType name="Reactance" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#Reactance">

<xs:restriction base="xs:float"/>

</xs:simpleType>

<xs:simpleType name="Frequency" sawsdl:modelReference="http://ie h/FCS. M-
generic#Frequency">
<xs:resfriction base="xs:float"/>
</xs:simpleType>
<xs:simpleType name="Susceptance" sawsdl:modelReference="https
generic#Susceptance">

<xs:resfriction base="xs:float"/>

</xs:simpleType>

<xs:simpleType name="ActivePower" sawsdl:modelRefere
generic#ActivePower">
<xs:resfriction base="xs:float"/>
</xs:simpleType>
<xs:simpleType name="Voltage" sawsd
generic#Voltage">

<xs:resfriction base="xs:float"/>
</xs:simpleType>

<xs:simpleType name="CurrentFlow"
genericgCurrentFlow">
<xs:resfriction base="xs:fi
</xs:simpleType>
<xs:simpleType name
generic#Resistance">
<xs:resfriction b'
</xs:simpleType>
<xs:simpleType na

ITEETIGIMR

o
3
)
=

—

<xs:simp

<xs:simpléType name="RealEnergy" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#RealERergy—=

<xs:restriction base="xs:float"/>

</xs:simpleType>

</xs:schema>

H.11 EndDeviceFirmware

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlins:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:a="http://langdale.com.au/2005/Message#"
xmins:sawsdI="http://www.w3.org/ns/sawsdl"
targetNamespace="http://iec.ch/TC57/2009/EndDeviceFirmware#"
elementFormDefault="qualified" attributeFormDefault="unqualified"
xmins="http://langdale.com.au/2005/Message#"
xmlns:m="http://iec.ch/TC57/2009/EndDeviceFirmware#">

<xs:element name="EndDeviceFirmware" type="m:EndDeviceFirmware"/>
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<xs:complexType name="EndDeviceFirmware">

<xs:sequence>

<xs:element name="EndDeviceAsset" type="m:EndDeviceAsset" minOccurs="0"
maxOccurs="unbounded"/>

</xs:sequence>

</xs:complexType>

<xs:complexType name="EndDeviceAsset" sawsdl:modelReference="http://iec.ch/TC57/CIM-
generic#EndDeviceAsset">

<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.mRID"/>
<xs:element name= amrSystem minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch M-generic#EndDeviceAsset ams em"/>
<xs:element name="category" minOccurs="0" maxOccurs="1" type="xs:stning"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Asset.categary”

<xs:element name="serialNumber" minOccurs="0" maxOccurs="1" type={xs:string"

sawsdl:

<xs:ele

sawsdl: = /liec. - i MctivityReeords{>
<xs:complexType sawsdl:modelReference="http://iec.ch/TQ M-0¥ ic#ActivityRegord">
<xs:sequence>

<xs:ele

sawsdl: ategory"/>
<xs:ele ype="xs:dateTime"
sawsdl: ord.createdDateTime"/>
<xs:ele 3

sawsdl: : . i ivityRecord.reason"/>

<xs:ele 2O

sawsdl: ericActivityRecord.severity"/>

<xs:ele .

sawsdl: Wiéc. - eric#ActivityRecord.status">
<xs:conplexType saws$qdl:ms \ ‘thitp://igc.ch/TC57/CIM-generic#Status">
<xs:sequence>

<xs:element na teTi i urs="0">maxOccurs="1" type="xs:dateTime"
sawsdl:modelRe IM-generic#Status.dateTime"/>

<xs:ele
sawsdl:

0" maxOccurs="1" type="xs:string"
57/CIM-generic#Status.reason"/>

<xs:ele . 9 inQccufs="0" maxOccurs="1" type="xs:string"
sawsdl: = ‘Miec.ch/TC57/CIM-generic#Status.remark"/>

<xs:ele WnQccurs="1" maxOccurs="1" type="xs:string"

</xs:comple
</xs:element>
</xs:sequénce>
</xs:complexType=

</xs:element>

<xs:element name="DeviceFunctions" minOccurs="1" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic¥EndDeviceAsset.DeviceFunctions">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#DeviceFunction">
<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#ldentifiedObject.mRID"/>
<xs:element name="application" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Asset.application"/>

<xs:element name="category" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#Asset.category"/>

<xs:element name="configID" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#AssetFunction.configiD"/>
<xs:element name="disabled" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#DeviceFunction.disabled"/>
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<xs:element name="firmwarelD" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#AssetFunction.firmwarelD"/>
<xs:element name="hardwarelD" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#AssetFunction.hardwarelD"/>
<xs:element name="password" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#AssetFunction.password"/>
<xs:element name="programID" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/CIM-generic#AssetFunction.programID"/>
</xs:sequence>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

</xs:schema>

H.12 $upplierConfig

<?xml v
<xs:sch

rsion="1.0" encoding="UTF-8"7>
ma xmlIns:xs="http://www.w3.0rg/2001/XMLSche
"http://langdale.com.au/2005/Message#"

targetNmespace=';http //iéc éh/TCS7/2009/SuppIier onfig# 9 mDefault="quglified"
essage#"

maxOcd

' maxOccurs="1" type="xs:string"

sawsdl: 57/2009#ldentifiedObject.mRID"/>
<xs:ele ="alia 0 |n curs="0" maxOccurs="1" type="xs:string"
sawsdl: 3 Wiec.ch/TC57/2009#IdentifiedObject.aliasName"/>
<xs:ele esgription’?minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:podelr \http/iec.ch/TC57/2009#IdentifiedObject.description"/>
<xs:eleff suerldentificationNumber" minOccurs="0" maxOccurs="1"

sawsdl:
v|/>
<xs:element name="kind" minQccurs="1" maxQccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#ServiceSupplier.kind">
<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/2009#SupplierKind">
<xs:restriction base="xs:string">

<xs:enumeration value="other"/>

<xs:enumeration value="retailer"/>

<xs:enumeration value="utility"/>

</xs:restriction>

</xs:simpleType>

</xs:element>

<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.name"/>
<xs:element name="ElectronicAddresses" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2009#0Organisation.ElectronicAddresses">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#ElectronicAddress">
<xs:sequence>

odelReferenge="http://iec.ch/TC57/2009#ServiceSupplier.issuerldentificationNumber
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<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject. mRID"/>
<xs:element name="aliasName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.aliasName"/>
<xs:element name="description" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.description"/>
<xs:element name="email" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#ElectronicAddress.email"/>
<xs:element name="lan" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#ElectronicAddress.lan"/>
<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.name"/>
<xs:element name="password" minQO ="0" maxQO ="1" type="xs-stpige
sawsdl:modelReference="http://iec.ch/TC57/2009#ElectronicAddress.password"/x
<xs:element name="radio" minOccurs="0" maxOccurs="1" type="xs:striNg
sawsdl:mnodelReference="http://iec.ch/TC57/2009#ElectronicAddresg.radi
<xs:element name="userID" minOccurs="0" maxOccurs="1" type="xs;sthng
sawsdl:mmodelReference="http://iec.ch/TC57/2009#ElectronicAddres
<xs:element name="web" minOccurs="0" maxOccurs="1" type=
sawsdl: odelReference="http://iec.ch/TC57/2009#EIectro YicAddres
<xs:element name="status" minOccurs="1" maxOccurs=
sawsdl:modelReference="http://iec.ch/TC57/2009#Ele
<xs:conjplexType sawsdl:modelReference="http://ie¢.
<xs:sequence>
<xs:element name="dateTime" minOc
sawsdl:nodelReference="http://iec.chN C5¥
<xs:element name="reason" minOccurs \ = ="xs:string"
sawsdl:modelReference="http://iec.ch/ S reason"/>
<xs:element name="remark" minOccurs="0 1" type="xs:string"
sawsdl:modelReference="pt .remark"/>
<xs:element name="valué g="1" type="xs:string"
sawsdl:modelReference="htt ©C.C tatus.value"/>
</xs:sequence>
</xs:complexTyp
</xs:element> @
</xs:sequence>
</xs:complexType
</xs:element>

<xs:element n dress" minOccurs="1" maxOccurs="1"

sawsdl ec.ch/TC57/2009#0rganisation.postalAddress">
<XS:CO odelReference="http://iec.ch/TC57/2009#PostalAddress">
<xs:sequ

<xs:element™® ROBUYX" minOccurs="0" maxOccurs="1" type="xs:string

sawsdl:modglReferenge="http://iec.ch/TC57/2009#PostalAddress.poBox"/>
<xs:elemgnt.hame= ostaICode minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:medelReference=hitp/iec-chiFC542009#PostalAddress-postalCode-
<xs:element name="streetDetail" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#PostalAddress.streetDetail">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail">
<xs:sequence>

<xs:element name="addressGeneral" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.addressGeneral"/>
<xs:element name="buildingName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail .buildingName"/>
<xs:element name="code" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.code"/>

<xs:element name="name" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.name"/>

<xs:element name="number" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.number"/>
<xs:element name="prefix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.prefix"/>
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<xs:element name="suffix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.suffix"/>

<xs:element name="suiteNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.suiteNumber"/>
<xs:element name="type" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.type"/>

<xs:element name="withinTownLimits" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.withinTownLimits"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name= "townDeta|I" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch 009#PostalAddre ownDetait"s
<xs:conjplexType sawsdl:modelReference="http://iec.ch/TC57/2009#TownDetail
<xs:seguence>

<xs:element name="code" minOccurs="0" maxOccurs="1" type="xs:sfring
sawsdl:modelReference="http://iec.ch/TC57/2009#TownDetail.code™>
<xs:element name="country" minOccurs="1" maxOccurs="1" ty b '
sawsdl:modelReference="http://iec.ch/TC57/2009#TownDetaj >
<xs:element name="name" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#TownD
<xs:element name="section" minOccurs="0" maxOccufs="1"
sawsdl: [
<xs:ele

sawsdl:
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>

sawsdl:modelReferende=
<xs:complexTyp w
<xs:sequence> @
<xs:element name=Y s="P" maxOccurs="1"

sawsdl:modelRefeft : 57/2009#StreetAddress.status">
<xs:conjplexType\sawn R nce="http://iec.ch/TC57/2009#Status">

<xs:sequence

<xs:elementyame minOccurs="1" maxOccurs="1" type="xs:dateTime
sawsdl:pod N ttp.//lec ch/TC57/2009#Status.dateTime"/>

<xs:ele S " minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl: eference="http://iec.ch/TC57/2009#Status.reason"/>

<xs:ele = ark" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl: odeIRefere ce= "http /liec.ch/TC57/2009#Status. remark"/>

<XS: ele -\ _-___‘- 4 A" ‘e-" —NAN N Occy ="4" tyna—" : ing"

sawsdl:modelReference="http://iec. ch/TC57/2009#Status value"/>

</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="streetDetail" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetAddress.streetDetail">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail">
<xs:sequence>

<xs:element name="addressGeneral" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.addressGeneral"/>
<xs:element name="buildingName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.buildingName"/>
<xs:element name="code" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.code"/>
<xs:element name="name" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.name"/>
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<xs:element name="number" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.number"/>

<xs:element name="prefix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.prefix"/>

<xs:element name="suffix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.suffix"/>

<xs:element name="suiteNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.suiteNumber"/>
<xs:element name="type" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail .type"/>

<xs:element name="withinTownLimits" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.withinTownLimits"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="townDetail" minOccurs="1" maxOccurs="1"
sawsdl:

<xs:seguence>
<xs:element name="code" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#TownD
<xs:element name="country" minOccurs="1" maxOcc
sawsdl:modelReference="http://iec.ch/TC57/2009#TownD
<xs:element name="name" minOccurs="1" maxQ
sawsdl:modelReference="http://iec.ch/YBS57/2009
<xs:element name="section" minOccurs=
sawsdl:modelReference="http://iec. ch/T57/ XQ0Q#T o
<xs:element name="stateOrProvince" ry
sawsdl:modelReference="http://iec.ch/| C5
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexTyp
</xs:element> @

<xs:element name inOccurs="1" maxOccurs="unbounded"

sawsdl:modelReferk 57/2009#0rganisation.TelephoneNumbers">
<xs:conjplexType\sawsd énce="http://iec.ch/TC57/2009#TelephoneNumbgr">
<xs:sequence

<xs:elementyame ccurs="1" maxOccurs="1" type="xs:string
sawsdl:podelR \ ttp.//lec ch/TC57/2009#IdentifiedObject. mRID"/>

<xs:ele S ' ame" minOccurs="0" maxOccurs="1" type="xs:string"

sawsdl: eference="http://iec.ch/TC57/2009#IdentifiedObject.aliasName"/>

<xs:ele e="apeaCode" minOccurs="0" maxOccurs="1" type="xs:string"

sawsdl:modelReference="http://iec. ch/TCS7/2009#TeIephoneNumber areaCode"/>
<xs:.elementname="cityCode " minOccurs="0"m cours—"1" typna="xg string"
sawsdl: modeIReference "http://iec. ch/TC57/2009#TeIephoneNumber C|tyCode"/>
<xs:element name="countryCode" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#TelephoneNumber.countryCode"/>
<xs:element name="description" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.description"/>
<xs:element name="extension" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#TelephoneNumber.extension"/>
<xs:element name="localNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#TelephoneNumber.localNumber"/>
<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#ldentifiedObject.name"/>
</xs:sequence>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>
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</xs:schema>

H.13 CustomerConfig

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlins:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:a="http://langdale.com.au/2005/Message#"
xmins:sawsdI="http://www.w3.org/ns/sawsdl"
targetNamespace="http://iec.ch/TC57/2009/CustomerConfig#"
elementFormDefault="qualified" attributeFormDefault="unqualified"
xmins="http://langdale.com.au/2005/Message#"
xmins:m="http://iec.ch/TC57/2009/CustomerConfig#">
<xs:element name="CustomerConfig" type="m:CustomerConfig"/>
<xs:conjplexType name="CustomerConfig">

<xs:sequence>

<xs:element name="Customer" type="m:Customer" minOccurs="0"
maxOcdqurs="unbounded"/>
</xs:sequence>

</xs:complexType>
<xs:conjplexType name="Customer"

sawsdl:
<xs:ele
sawsdl:

“klnd“ ,

ent name=

<xs:resfri

<xs:enumerationwvalue="residentialStreetlightOthers"/>

<xs:enumération vatde="windMachine"/>

</xs:redtrictfion>

</xs:simpleType>

</xs:element>

<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.name"/>
<xs:element name="pucNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Customer.pucNumber"/>
<xs:element name="specialNeed" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Customer.specialNeed"/>
<xs:element name="vip" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/2009#Customer.vip"/>

<xs:element name="ElectronicAddresses" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2009#0Organisation.ElectronicAddresses">

<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#ElectronicAddress">

<xs:sequence>
<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#ldentifiedObject. mRID"/>


https://iecnorm.com/api/?name=d68b7469cbcd02509567a026279867a9

- 198 - 61968-9 © |IEC:2009(E)

<xs:element name="aliasName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.aliasName"/>
<xs:element name="description" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.description"/>
<xs:element name="email" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#ElectronicAddress.email"/>
<xs:element name="lan" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#ElectronicAddress.lan"/>
<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.name"/>
<xs:element name="password" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#ElectronicAddress.password"/>
<xs:element name="radio" minQccurs="0" maxQccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#ElectronicAddress.rad]
<xs:element name="userID" minOccurs="0" maxOccurs="1" type="xs:stfi
sawsdl:modelReference="http://iec.ch/TC57/2009#ElectronicAddresgs’
<xs:element name="web" minOccurs="0" maxOccurs="1" type="xs:sting
sawsdl: dres
<xs:element name="status" minOccurs="1" maxOccurs="1"

sawsdl: i

<xs:sequence>
<xs:element name="dateTime" minOccurs="1" max{Jccufs
sawsdl:modelReference= "http /liec.ch/TC57/2009#

<xs:element name="reason" minOccurs 2
sawsdl:nodelReference="http://iec.chN C5¥

<xs:element name="remark" minOccurs pe="xs:string"
sawsdl:modelReference="http://iec.ch/ § .remark"/>
<xs:element name="value" minOccurs ma ="1% type="xs:string"
sawsdl:modelReference=" e
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:co pIexTy@
</xs:element>
<xs:element name~
sawsdl:modelRefe
<xs:complexyp

sawsdl:modglReferenge="http://iec.ch/TC57/2009#PostalAddress.postalCode"/>
<xs:elemegnt.name= treetDeta|I" minOccurs="0" maxOccurs="1"
sawsdl:medelReference="hitp/iec-chiFC5-2009#Po Addre eetbeta
<xs:complexType sawsdl: modeIReference "http://iec. ch/TC57/2009#StreetDeta|I">
<xs:sequence>

<xs:element name="addressGeneral" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.addressGeneral"/>
<xs:element name="buildingName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail .buildingName"/>
<xs:element name="code" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.code"/>

<xs:element name="name" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.name"/>

<xs:element name="number" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.number"/>
<xs:element name="prefix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.prefix"/>

<xs:element name="suffix" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.suffix"/>
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<xs:element name="suiteNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.suiteNumber"/>
<xs:element name="type" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.type"/>

<xs:element name="withinTownLimits" minOccurs="0" maxOccurs="1" type="xs:boolean"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.withinTownLimits"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="townDetail" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#PostalAddress.townDetail">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#TownDetail">
<xs:sequence>

<xs:element name="code" minOccurs="0" maxOccurs="1" type="xs:strin
sawsdl:modelReference="http://iec.ch/TC57/2009#TownDetail.code"/>
<xs:element name="country" minOccurs="1" maxOccurs="1" type="xs:
sawsdl:modelReference="http://iec.ch/TC57/2009#TownDetail.count
<xs:element name="name" minOccurs="1" maxOccurs="1" type SN
sawsdl:modelReference="http://iec.ch/TC57/2009#TownDet
<xs:element name="section" minOccurs="0" maxOccurs="]
sawsdl:

<xs:ele

sawsdl:

</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="statu
sawsdl:modelReference=

<xs:sequence>
<xs:element na
sawsdl:modelR
<xs:ele
sawsdl:

009#Status.dateTime"/>
maxOccurs="1" type="xs:string"
57/2009#Status.reason"/>

e

<xs:ele 9 inQccufs="0" maxOccurs="1" type="xs:string"
sawsdl: = Niec.ch/TC57/2009#Status.remark"/>
<xs:ele WnQccurs="1" maxOccurs="1" type="xs:string"

</xs:comple
</xs:element>
<xs:element.name="streetAddress" minOccurs="1" maxOccurs="1"
sawsdl:medelReference="hitp/iecchiTGC5 009#O0rganisation-streetAddre
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#StreetAddress">
<xs:sequence>

<xs:element name="status" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetAddress.status">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#Status">
<xs:sequence>

<xs:element name="dateTime" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.dateTime"/>

<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.reason"/>

<xs:element name="remark" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.remark"/>

<xs:element name="value" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.value"/>

</xs:sequence>

</xs:complexType>
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</xs:element>

<xs:element name="streetDetail" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetAddress.streetDetail">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail">
<xs:sequence>

<xs:element name="addressGeneral" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.addressGeneral"/>
<xs:element name="buildingName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail .buildingName"/>
<xs:element name="code" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.code"/>
<xs:element name="name" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail. name"/>

<xs:element name="number" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#StreetDetail.number’/>
<xs:ele Stk
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl:

<xs:element name="townDetail" minOdcur: "
sawsdl: tp://i 9#
<xs:conplexType sawsdltmode ="hitp://ie
<xs:ele
odelReference=
ent na

urs="1" type="xs:string"
sawsdl: 009#TownDetail.code"/>

<xs:ele

sawsdl:modelRefefe 7/2009#TownDetail.country"/>
<xs:ele o=\ 1" maxOccurs="1" type="xs:string"
sawsdl: fe : .cK/TC57/2009#TownDetail.name"/>
<xs:ele i inOccurs="0" maxOccurs="1" type="xs:string"
sawsdl: A ec.ch/TC57/2009#TownDetail.section"/>

<xs:ele ame teOrProvince" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:medelR fers ce="bttp://iec.ch/TC57/2009#TownDetail.stateOrProvince"/>
</xs:sequencex

</xs:complexType>

</xs:element>

<xs:element name="TelephoneNumbers" minOccurs="1" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2009#0rganisation.TelephoneNumbers">

<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#TelephoneNumber">

<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject. mRID"/>
<xs:element name="aliasName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.aliasName"/>
<xs:element name="areaCode" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#TelephoneNumber.areaCode"/>
<xs:element name="cityCode" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#TelephoneNumber.cityCode"/>
<xs:element name="countryCode" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#TelephoneNumber.countryCode"/>
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<xs:element name="description" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.description"/>
<xs:element name="extension" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#TelephoneNumber.extension"/>
<xs:element name="localNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#TelephoneNumber.localNumber"/>
<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.name"/>
</xs:sequence>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:complexType>

</xs:schema>

H.14 $erviceCategoryConfig

<?xml v
<xs:sch
xmlns:a

rsion="1.0" encoding="UTF-8"7>
ma xmlIns:xs="http://www.w3.0rg/2001/XMLSche
"http://IangdaIe.com.au/2005/Message#“

maxOcd

<xs:conmplexTypemrame
sawsdl: odeIR

<Xs.seqguence>

<xs:element pame iash e minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl| ec.ch/TC57/2009#IdentifiedObject.aliasName"/>

<xs:elepéni name=tdescxiption” minOccurs="0" maxOccurs="1" type="xs:string"

sawsdl:modelReferenge="http://iec.ch/TC57/2009#ServiceCategory.kind">
<xs:simpleFype sawsdl:modelReference="http://iec.ch/TC57/2009#ServiceKind">
<xs:resfriction base="xs'string">

<xs:enumeration value="electricty"/>

<xs:enumeration value="gas"/>

<xs:enumeration value="heat"/>

<xs:enumeration value="internet"/>

<xs:enumeration value="other"/>

<xs:enumeration value="rates"/>

<xs:enumeration value="refuse"/>

<xs:enumeration value="sewerage"/>

<xs:enumeration value="time"/>

<xs:enumeration value="tvLicence"/>

<xs:enumeration value="water"/>

</xs:restriction>

</xs:simpleType>

</xs:element>

<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.name"/>
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</xs:sequence>
</xs:complexType>
</xs:schema>

H.15 PricingStructureConfig

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlins:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:a="http://langdale.com.au/2005/Message#"
xmins:sawsdI="http://www.w3.org/ns/sawsdl"
targetNamespace="http://iec.ch/TC57/2009/PricingStructureConfig#"
elementFormDefault="qualified" attributeFormDefault="unqualified"
xmins="ttp://langdale.com.au/2005/Message#"
xmins:m="http://iec.ch/TC57/2009/PricingStructureConfig#">
<xs:element name="PricingStructureConfig" type="m:PricingStructure
<xs:conplexType name="PricingStructureConfig">
<xs:sequence>

maxOcd

sawsdl:
<xs:ele
sawsdl:
<xs:ele
sawsdl: 009#ldentifiedObject.description"/>
<xs:ele maxOccurs="1" type="xs:string"
sawsdl: . 57/2009#ldentifiedObject.name"/>
<xs:ele = ind! mip'Occurs="0" maxOccurs="1"

sawsdl: a\: Wiec.ch/TC57/2009#PricingStructure.revenueKind">

<xs:enumeratj industrial"/>
<xs:enumeratienvalue="irrigation"/>
<xs:enumération valkde="nonResidential"/>

<xs:enumeration value="ather"/>

<xs:enumeration value="residential"/>

<xs:enumeration value="streetLight"/>

</xs:restriction>

</xs:simpleType>

</xs:element>

<xs:element name="revisionNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Document.revisionNumber"/>
<xs:element name="title" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Document.title"/>

<xs:element name="docStatus" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#Document.docStatus">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#Status">
<xs:sequence>

<xs:element name="dateTime" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.dateTime"/>
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<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.reason"/>
<xs:element name="remark" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.remark"/>
<xs:element name="value" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.value"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="ServiceCategory" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#PricingStructure.ServiceCategory">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#ServiceCategory">
<xs:sequence>
<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:stri
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject. mR
<xs:element name="aliasName" minOccurs="0" maxOccurs="1" type
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.a
<xs:element name="name" minOccurs="0" maxOccurs="1" type ~
sawsdl:nodelReference="http://iec.ch/TC57/2009#ldentifiedQbjs
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="status" minOccurs="1" maxOcc
sawsdl:modelReference="http://iec.ch/TC57/2009#
<xs:conjplexType sawsdl:modelReferer X
<xs:sequence>
<xs:element name="dateTime" minOccu
sawsdl:modelReference="http://iec.ch/ .dateTime"/>

" type="xs:string

<xs:eleent name="reason" minOccur$="0 maxOgcis= ="xs: "
sawsdl:modelReference="http://i 0 .reason"/>
<xs:element name="remd i "maxOgcurs="1" type="xs:string"

sawsdl:modelReference="htt .
<xs:element name="v3 ol naxoccurs="1" type="xs:string"
sawsdl:modelRe e / p O09#Status.value"/>

</xs:sequence>
</xs:complexType
</xs:element>

<xs:sequ
<xs:ele
sawsdl:
<xs:ele
sawsdl: odeIRefere ce= "http /liec. ch/TCS7/2009#IdentlfledObJect allasName"/>
<xs:.elementname=—"category minOccurs—1" maxOccurs="4" typng=" g™
sawsdl: modeIReference "http://iec. ch/TCS7/2009#Document category"/>

<xs:element name="description" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.description"/>
<xs:element name="endDate" minOccurs="1" maxOccurs="1" type="m:AbsoluteDate"
sawsdl:modelReference="http://iec.ch/TC57/2009#Tariff.endDate"/>

<xs:element name="lastModifiedDateTime" minOccurs="1" maxOccurs="1"
type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/2009#Document.lastModifiedDateTime"/>
<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.name"/>
<xs:element name="revisionNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Document.revisionNumber"/>
<xs:element name="startDate" minOccurs="1" maxOccurs="1" type="m:AbsoluteDate"
sawsdl:modelReference="http://iec.ch/TC57/2009#T ariff.startDate"/>

<xs:element name="title" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Document.title"/>
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<xs:element name="docStatus" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#Document.docStatus">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#Status">
<xs:sequence>

<xs:element name="dateTime" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.dateTime"/>
<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.reason"/>

<xs:element name="remark" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.remark"/>

<xs:element name="value" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.value"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="status" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#Document.status

<xs:sequence>

<xs:element name="dateTime" minOccurs="1" maxOccurs
sawsdl:modelReference="http://iec.ch/TC57/2009#Stat
<xs:element name="reason" minOccurs="0" maxOccus="1"
sawsdl:
<xs:ele
sawsdl:
<xs:element name="value" minOccurs
sawsdl:

</xs:sequence>
</xs:complexType>
</xs:element>
<xs:eleent name="Tarif
sawsdl:modelReference=
<xs:conmplexType saws
<xs:sequence>
<xs:element na
sawsdl:modelRefefe
<xs:element name~
sawsdl:modelRefe
<xs:element n

type="x$:dateTi
sawsdl:modelReferefice="http://iec.ch/TC57/2009#Document.lastModifiedDateTime"/>

<XS.e|e A\ Namo—="nama" minO _llIl ~ N ="" =" . 'u

sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.name"/>

<xs:element name="revisionNumber" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Document.revisionNumber"/>
<xs:element name="tariffCycle" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#T ariffProfile.tariffCycle"/>

<xs:element name="title" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Document.title"/>

<xs:element name="ConsumptionTariffintervals" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2009#TariffProfile.ConsumptionTariffIntervals">
<xs:complexType
sawsdl:modelReference="http://iec.ch/TC57/2009#ConsumptionTariffInterval">
<xs:sequence>

<xs:element name="sequenceNumber" minOccurs="1" maxOccurs="1" type="xs:integer"
sawsdl:modelReference="http://iec.ch/TC57/2009#ConsumptionTariffinterval.sequenceNumbe
r'/>
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<xs:element name="startValue" minOccurs="1" maxOccurs="1" type="m:RealEnergy"
sawsdl:modelReference="http://iec.ch/TC57/2009#ConsumptionTariffinterval.startValue"/>
<xs:element name="Charges" minOccurs="1" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2009#ConsumptionTariffinterval.Charges">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#Charge">
<xs:sequence>

<xs:element name="mRID" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject. mRID"/>

<xs:element name="aliasName" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.aliasName"/>
<xs:element name="description" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.description"/>
<xs:element name="kind" minOccurs="1" maxQccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#Charge.kind">
<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/2009#ChafgeKi
<xs:resfriction base="xs:string">
<xs:enumeration value="auxiliaryCharge"/>
<xs:enumeration value="consumptionCharge"/>
<xs:enumeration value="demandCharge"/>
<xs:enumeration value="other"/>
<xs:enumeration value="taxCharge"/>
</xs:regtriction>

</xs:si
</xs:element>

<xs:ele tring
sawsdl: dentifiedObje me"/>
<xs:ele RaxOvcurs~"1" type="m:PerCent’

sawsdl: D9#Charge.variablePortion"/>
<xs:ele = Occurs="unbounded"
sawsdl: tp://i ge.ChildCharges">

<xs:complexType sawsdlSpods ch/TC57/2009#Charge">
<xs:seguence>

<xs:elemhent name="m NN naxOccurs="1" type="xs:string"
sawsdl:

<xs:ele
sawsdl:
<xs:ele
sawsdl: fe /T I TC57/2009#IdentifiedObject.description”/>
<xs:ele
sawsdl: ec.ch/TC57/2009#Charge.kind">

<xs:simpfeT 2 : eference="http://iec.ch/TC57/2009#ChargeKind">

odelReference . . §7/2909#IdentifiedObject.mRID"/>
ent na é i ; 0" maxOccurs="1" type="xs:string"

odelRefefe

<xs:enumeération valde="demandCharge"/>
<xs:enumeration-valde=—other{>

<xs:enumeration value="taxCharge"/>

</xs:restriction>

</xs:simpleType>

</xs:element>

<xs:element name="name" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#IdentifiedObject.name"/>
<xs:element name="variablePortion" minOccurs="1" maxOccurs="1" type="m:PerCent"
sawsdl:modelReference="http://iec.ch/TC57/2009#Charge.variablePortion"/>
<xs:element name="fixedPortion" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#Charge.fixedPortion">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#AccountingUnit">
<xs:sequence>

<xs:element name="energyUnit" minOccurs="0" maxOccurs="1" type="m:RealEnergy"
sawsdl:modelReference="http://iec.ch/TC57/2009#AccountingUnit.energyUnit"/>
<xs:element name="monetaryUnit" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#AccountingUnit.monetaryUnit">
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<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/2009#Currency">
<xs:restriction base="xs:string">

<xs:enumeration value="AUD"/>

<xs:enumeration value="CAD"/>

<xs:enumeration value="CHF"/>

<xs:enumeration value="CNY"/>

<xs:enumeration value="DKK"/>

<xs:enumeration value="EUR"/>

<xs:enumeration value="GBP"/>

<xs:enumeration value="INR"/>

<xs:enumeration value="JPY"/>

<xs:enumeration value="NOK"/>

<xs:enumeration value="RUR"/>

<xs:enumeration value="SEK"/>

<xs:enumeration value="USD"/>

<xs:enumeration value="other"/>

</xs:redtriction>

</xs:simpleType>

</xs:element>

<xs:element name="multiplier" minOccurs="1" maxOccurs
sawsdl:modelReference="http://iec.ch/TC57/2009#Accounting
<xs:simpleType sawsdl:modelReference="http://iec.ch
<xs:resfriction base="xs:string">
<xs:enumeration value="G"/>
<xs:enumeration value="M"/>
<xs:enumeration value="T"/>
<xs:enumeration value="c"/>
<xs:enumeration value="d"/>
<xs:enumeration value="k"/>
<xs:enumeration value="mny
<xs:enumeration value="f
<xs:enumeration value
<xs:enumeration value
<xs:enumeration ue
</xs:res riction>@

</xs:si

<xs:element-name="fixedPortior"minOscey maxOeed
sawsdl:modelReference="http://iec.ch/TC57/2009#Charge.fixedPortion">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#AccountingUnit">
<xs:sequence>

<xs:element name="energyUnit" minOccurs="0" maxOccurs="1" type="m:RealEnergy"
sawsdl:modelReference="http://iec.ch/TC57/2009#AccountingUnit.energyUnit"/>
<xs:element name="monetaryUnit" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#AccountingUnit.monetaryUnit">
<xs:simpleType sawsdl:modelReference="http://iec.ch/TC57/2009#Currency">
<xs:restriction base="xs:string">

<xs:enumeration value="AUD"/>

<xs:enumeration value="CAD"/>

<xs:enumeration value="CHF"/>

<xs:enumeration value="CNY"/>

<xs:enumeration value="DKK"/>

<xs:enumeration value="EUR"/>

<xs:enumeration value="GBP"/>
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<xs:enumeration value="INR"/>

<xs:enumeration value="JPY"/>

<xs:enumeration value="NOK"/>

<xs:enumeration value="RUR"/>

<xs:enumeration value="SEK"/>

<xs:enumeration value="USD"/>

<xs:enumeration value="other"/>

</xs:restriction>

</xs:simpleType>

</xs:element>

<xs:element name="multiplier" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#AccountingUnit.multiplier">
<xs:simpleType sawsdl:modelReference="http://ie h 009#UnitMultipter">
<xs:resfriction base="xs:string">
<xs:enumeration value="G"/>
<xs:enumeration value="M"/>
<xs:enumeration value="T"/>
<xs:enumeration value="c"/>
<xs:enumeration value="d"/>
<xs:enumeration value="k"/>
<xs:enumeration value="m"/>
<xs:enumeration value="micro"/>
<xs:enumeration value="n"/>
<xs:enumeration value="none"/>
<xs:enumeration value="p"/>
</xs:redtriction>
</xs:simpleType>
</xs:element>
<xs:element name="value" minOccursx"1" maxOcsu type="xs:float"
sawsdl:nodelReference=" llie / CSQ#A odntingUnit.value"/>
</xs:sequence>

</xs:complexType>
</xs:element>
</xs:sequence>
</xs:co pIexTy@
</xs:element>
</xs:sequence>
</xs:complexTyps
</xs:elemen
<xs:elementyyame ta inOccurs="1" maxOccurs="1"

>

<xs:sequence

<xs:element'hame="dateTime" minOccurs="1" maxOccurs="1" type="xs:dateTime"
sawsdl:modelReferenice="http://iec.ch/TC57/2009#Status.dateTime"/>
<xs:.elemepntname="reasonmnOccurs="0" maxOcocurs=—4" tyne="xs string"

sawsdl:modelReference="http://iec.ch/TC57/2009#Status.reason"/>
<xs:element name="remark" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.remark"/>
<xs:element name="value" minOccurs="1" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.value"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="status" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2009#Document.status">
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2009#Status">
<xs:sequence>

<xs:element name="dateTime" minOccurs="1" maxOccurs="1" type="xs:dateTime
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.dateTime"/>
<xs:element name="reason" minOccurs="0" maxOccurs="1" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2009#Status.reason"/>
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