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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3: Interface for network operations

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for sfandardi pmprising
all ndtional electrotechnical committees (IEC National Committees). promote
interngitional co-operation on all questions concerning standardization in the eleg fields. To
this epd and in addition to other activities, IEC publishes International Standard ifications,
Technfical Reports, Publicly Available Specifications (PAS) and Guides (herea as “IEC
Publidation(s)”). Their preparation is entrusted to technical committees; nterested
in thgd subject dealt with may participate in this preparatory work. and non-
goverpmental organizations liaising with the IEC also part|C|pate in A - bs closely
with the International Organization for Standardization (ISO) i 2 h_conditions detejmined by
agreement between the two organizations.

2) The fdrmal decisions or agreements of IEC on technical mat Ernational
consepsus of opinion on the relevant subjects since each from all
interegted IEC National Committees.

3) IEC P National
Comni nt of IEC
Publig r for any
misinte

4) In ord ittees undertake to apply IEC Publications
transp &l and regional publications. Any djvergence
betwep regional publication shall be clearly indicated in
the laf

5) IEC itp Independent certification bodies provide gonformity
assesp abgess™No IEC marks of conformity. IEC is not responsible for any
servicp

6) Allus

7) No liapili 8 its’ difectiors, employees, servants or agents including individual eXperts and
membgers of its te i and IEC National Committees for any personal injury, property damage or
other damage of 3 R , whether direct or indirect, or for costs (including legal fees) and
expenges apising. oMt of. th& pubhcation, use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publig

8) Attent wn\ta-the Normative references cited in this publication. Use of the referenced publications is
indisp

9) Attentlon is dre e possibility that some of the elements of this IEC Publication may be the fubject of
paten{ rights. e not be held responsible for identifying any or all such patent rights.

Internatlond| Standard IEC 61968-3 has been prepared by IEC technical committee 57: Power

systems management and associated information exchange.

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

FDIS Report on voting
57/1810/FDIS 57/1841/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

This second edition cancels and replaces the first edition published in 2004. It constitutes a
technical revision.
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This edition includes the following significant technical changes with respect to the previous

edition:

a) Replaced Measurement list with Measurement and Controls.
b) Replaced OperationalRestriction with Tag.

c) Replaced OutageRecord with Outage.

d) Replaced SafetyDocument with ClearanceDocument.

e) Replaced SwitchingSchedule with SwitchingOrder.

f) Added SwitchingPlan.

g) Added Temporary Network Change.

h) Added TroubleTicket.

i) Added Incident.

j) Added TroubleOrder.

k) Adde¢d use cases and sequence diagrams.

In this sfandard, the following print types are used:

— tokens: in arial black type

A list of all parts of the IEC 61968 series, unde neralytitle: Application integf
electric |utilities — System interfaces f jstri

website

The committee has decided that the contents of\thi ment will remain unchanged
stability|date indicated on the IEC web ebstore.iec.ch” in the data re

the speg¢ific document. At

e reconfirmed,

e withdrawn,
e replaced by@ ed

e amepded.

N

ation at
the IEC

until the
lated to

IMPOR|
that it
understan
colour|printer.

The
lours which are considered to be useful

olaur inside' logo on the cover page of this publication in

ontents. Users should therefore print this document u

Hicates
correct
sing a
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INTRODUCTION

The purpose of this part of IEC 61968 is to define a standard for the integration of network
operations systems with each other and other systems and business functions within the
scope of IEC 61968. The specific details of communication protocols those systems employ
are outside the scope of this part of IEC 61968. Instead, this part of IEC 61968 will recognize
and model the general capabilities that can be potentially provided by network operations
systems. In this way, this part of IEC 61968 will not be impacted by the specification,
development and/or deployment of next generation network operations systems, either
through the use of standards or proprietary means.

The IEC 61968 series of standards is intended to facilitate inter-application integration as

opposed to intra-application integration. Intra-application integration is afmed rams in
the samle application system, usually communicating with each other ysing mj b that is
embedded in their underlying runtime environment, and tends to be optimis be, real-
time, synchronous connections and interactive request/reply or coqv mication
models.| Therefore, these inter-application interface standards a /lcoupled
applicatjons with more heterogeneity in languages, operali bls and
management tools. This series of standards is intended to’su need to
exchange data every few seconds, minutes, or hours rathe y batch
run. This series of standards, which are intended to b bervices
that exghange messages among applications, wijll ty data
warehodses, database gateways, and operationa

As usefd in IEC 61968, a distribut various
distribufed application components for tworks.
These |[capabilities of equipment for power delivery,
management processes to ensure voltage management, demand-side
management, outage map agelert, automated mapping and facilities
management. Standard i h class of applications identified in the

interfacq

9,
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APPLICATION INTEGRATION AT ELECTRIC UTILITIES -
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -

Part 3: Interface for network operations

1 Scope

Per the IEC 61968 Interface Reference Model, the Network Operations function defined in this
part of |EC 61968 provides utilities the means to supervise main substatign topology 1breaker
and switch state) and control equipment status. It also provides t andling
network| connectivity and loading conditions. Finally, it makes it possi b locate
customer telephone complaints and supervise the location of field cfews.

IEC 61968-3 specifies the information content of a set of messa be used
to suppprt many of the business functions related to net i s of the
message payloads defined in IEC 61968-3 include data ns, fault

isolation, issioning
of plant

The scg b1968-3
function or as a
set of s¢ systems
from dif] tively, a
single v ‘ stem. In
the cas¢ of more than on y chose
to use ¢i $ chanism
to prov by the
IEC 619

An additi hich are
informati in this
docume series.
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The foll ents” are referred to in the text in such a way that some or all|of their
content|constitutes_requirements of this document. For dated references, only the| edition
cited applie’s. For undated references, the latest edition of the referenced document (illmcluding
any amendmentsrapphes:

IEC 61968-1, Application integration at electric utilities — System interfaces for distribution

manage

ment — Part 1: Interface architecture and general recommendations

IEC TS 61968-2, Application integration at electric utilities — System interfaces for distribution

manage

ment — Part 2: Glossary

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

manage

ment — Part 100: Implementation profiles

IEC 61970-301, Energy management system application program interface (EMS-API) —
Part 301: Common information model (CIM) base
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3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

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

3.2 Apbbreviated terms

For the|purposes of this document, the abbreviations given in IE as the

following apply.

NOTE REfer to International Electrotechnical Vocabulary, IEC 60050, for gene
FLISR Fault Location, Isolation and Service Restoratid
WMS Work Management System

4 Reflerence and Information Models

4.1 General approach to network opera

Traditiopally there have been two types of sys 0 manage distribution opaegrations:
Distribution Management Systems (D : nagement Systems (OMS).|Often a
DMS has been delivered”as \Si DA system, but some DMS |can be
delivered as a standaloneset of distribtdi ications with no SCADA.

nsively in many parts of the world (typically with

Outage |Management $§ ~
large sgrvice te \
distribufion systems, = ibuti stems are typically configured radially and cover

large distances. Fo en historically expensive to monitor the statys of the
distribufion systet 2 of the substation. In more dense populations the cost
of telem C S r, and can be justified on a cost per customer basig.

Thus offe S, ON that a distribution utility knows that there is a problem with the
system N\ Qmep calls to report an outage. The utility then collects a set of outage

calls, and from the pattern of calls received, determines the likely location and causg of the
outage.|A crew is_then sent to the location of the outage to investigate further and affect
repairs.

Distribution management systems have their roots in transmission SCADA systems. As
automation has moved downwards and into distribution substations, there has been an
increasing need to provide functionality for distribution applications. Distribution management
systems originated as either extensions to the existing transmission SCADA, by adding
additional points to cover the feeder breakers, or by adding a standalone distribution SCADA
system. Both types of system usually have RTUs, communication front-ends, alarm systems
and displays.

What characterizes these systems as distribution management systems are the addition of
functions such as the ability to add temporary devices, such as line cuts and jumper lines.
Such temporary devices are uncommon in transmission systems, but are very common in
distribution systems. Since many distribution systems are operated in a radial configuration,
it is often necessary to operate feeder tie switches to reconfigure feeders, either to restore
outages or to adjust to different loading situations. This dictates a need for the ability to
dynamically color lines according to which direction they are being energized from and also
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for the ability to color lines according to whether they are energized or not. In addition, in
certain parts of the world, such systems can be unbalanced, meaning that each electrical
phase is operated independently. Another characteristic of a distribution system is that
change is the norm. New residential construction and routine maintenance means that the
distribution network model changes frequently. It is not uncommon for 10 000 or even 100 000
changes to occur to a distribution system in a single week.

The thing that both the DMS and OMS have in common is the need for an as operated near
real-time network model. Thus this part of IEC 61968 includes the ability to exchange
distribution network models between two such systems and to keep them synchronized.
Increasingly, vendors are beginning to realize that this integration is non-trivial to implement
and maintain, are therefore offering integrated DMS/OMS, and even integrated
DMS/OMSSEABA oyotcllle order—to pluv;dc redueedtotalcostofownershis—and-consistent
views of the real-time distribution network. The term ADMS (Advanced\ Disfribution
Managegment System) has been coined to describe such systems.

4.2 Reference Model

Figure 2 serves as reference models and provide examples ongnts and
data flovs related to this International Standard. Clause vides\references to tefms that
are defiped by the CIM.

The diagram in Figure 2 describes the flows bet & i the reference|model.

<Work Scheduling and " Reguest
Dispatch> Switching Pjan
IEC 61968-6 —
Maintenance and
Construction :: MC-SCHD

Monitoring=>
|EC 61968-3 —

IEC 6196

I

I

|

|

Meter Reali :
and Con |
I

)

i <Switfh Action
Ping Meter Scheduling>

Meter | | | Request ; Sehi IEC §1968-5 -
Outage/ ) pefate Switch | Trouble Tcr)\::zle):,e Maugt:zn::noe Sv-(;:z::t 4 Opgrational

Restorat
estoration Planning :: OP-SSC

| Order
|

’I

|
_ <Fault Management> | | <Field Recording> Request
IE&?:SBM ’  |EC61968-3— [ IEC 61968-6 — Switching Plfn
5 e MNetwork ) Network Maintenance and Werification
e Change Construction :: MC-FRD

Operation :: NO-FLT

IEC

Figure 2 — IEC 61968-3 Reference Model

The refgrenice architecture reflects five main logical components (potentially realized as
systems or subsystems) related to network operations:

IEC 61968-9, Meter Reading & Control, for associating outage events and meter pings with
operations

IEC 61968-8, Customer Operations for trouble call management associated with outages
IEC 61968-6, Maintenance & Construction for work orders required for trouble and switching

IEC 61968-5, Operational Planning for switching plan generation for both planned and
unplanned work
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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 this part of IEC 61968 through
IEC 61968-9. It does not necessarily mean that compliant software is delivered neither as
separate modules nor as a single system.

IEC 61968-tdescribes MIrastructure Services common toail_abstracy components while
IEC 61968-3 through IEC 61968-9 define the details of the information exchangedfor|specific
types off abstract component.

IEC 61968 defines that:

e An ipter-application infrastructure is compliant if it supplies art 1 to

support at least two applications with interfaces compli 9.
e An gpplication interface is compliant if it support in Parts
3 to |9 for the relevant abstract components defin el.

e An |application is only required ce\ standards of the applicable
components listed under abstracKco - A is not required to[support
inteffaces required by other abstras ame business sub-function or
within the same business functiop- primarily defines infgrmation
exchlanged among components in( diff usiness, functions, it will occasionglly also
define information excha ithin a single business function when
a stnong market need {or thj il ealised.

4.4 Network opera

It should be nth
Interfaces for Netwark

oads defined in this document, IEC §1968-3,
within a

Table 1 d to be
produce be an
exhaust .| Typical
consum i atipn include, but are not restrlcted to, the other components as listed

in IEC 6
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Table 1 — Business Functions and Abstract Components

Business Functions Business Sub-Functions Abstract Components
Network Operations (NO) Network Operation Monitoring Substation state supervision
(NMON)

Network state supervision

Switching action supervision

Switching pinning action supervision

Process and network data
management

Operation data management

Regulation s(ep s@pgrwsmn
Alarm sm{p{aNisi?n\
Ope@&{ d e&a\nt\k@s
tm niteging (N h\tmﬁ
Network Control (CTL) Q Lk\er W?s control
Am‘&wa}&\coqtpﬁs

Assisted control

Sk(gty document managemgnt
6 S‘a\fyfy checking and interlodks

)Aajor incident coordination

Fault Mahagement L\NQ Trouble call handling
% Protective relays analysis
Fault location
Supply restoration assessment

Customer incident informatipn usage

Distribution circuit energizatjon
\/\ supervision
Wn Feedback Analysis (OFA) |Mal-operation analysis

Network fault analysis

«Q

Quality index analysis

Device operation history

Post-disturbance review

Operation Statistics and Reporting Maintenance information

(0ST) Information for planning
Information for management control
Network Calculations Load estimation
real-time (CLC) Energy trading analysis
Load flow/voltage profile
Fault current analysis
Adaptive relay settings
Dispatcher training (TRN) SCADA simulation

The use case sequence diagrams presented in this document assume a simplified
interpretation of the business functions listed in Table 1. This allowed for easier mapping of
business functions to systems familiar to the participated vendors.
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Table 2 shows the interpretation of the business functions defined in Table 1 as it relates to
61968-3 use cases. These interpretations are used to assist the reader understand of the use
cases.

Table 2 — Interpretation of Network Operations Business Functions

Business Function IRM Description 61968-3 Use Case Interpretation
NO-NMON Network Operation Distribution Management System (DMS) as used in
Monitoring the control room for network operations management
NO-CTL Network Control SCADA as used for network monitoring and control
NO-FTL Fault Management Outage Management System (OMS)

4.5 Sgtatic Information Model
4.51 General

The infprmation model relevant to network operations consis MELL ovide a

The cldsses are defined in detail in IEC 61968/11, I (CIM)
Extensipns for Distribution or in IEC 61970-30 blication
Progranm Interfaces — Common Information Modg

4.5.2 Classes related to network operati

Table 3|lists those classes that are assoc bnly the

s.defined in this standard. The detailed
ds defined in other parts of IEC|61968.

name of an instance is giv

ssaylod
attributgs of these classes ar i ssagepaylo

o network operations

Related Cla§\/ Re%‘a{en}e\ Description
TroubldTicket C 69968~ A/type of document that contains the information of one ¢r more
/\ customer calls.

Work C 6 68}/ A type of document that contains information used to request,
initiate, track and record work, particularly construction gnd
maintenance tasks.

NOTE T initions provided here are for convenience purposes only. The normative definjtions are
provided 1,/which describes the distribution extensions to the IEC CIM.

5 Network operations message payloads

5.1 General

The purpose of this clause is to describe the message payloads related to IEC 61968-3. It is
important to note that some of these message payloads may also be used by other parts of
IEC 61968. The general approach to the realization of message structures and XML schemas
for IEC 61968 message payloads is described in IEC 61968-1 and IEC 61968-100.

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 message payload structures defined by this part of IEC 61968 are described in Clause 5.

The normative XML schemas for message payloads defined by this part are provided in Annex
B, providing more detailed, annotated descriptions of the message structures. Message
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structures are diagrammed within Clause 5. Note that these diagrams are examples and not
intended to be exhaustive. The notation convention shows required elements with a solid
outline, and optional elements with dashed outlines.

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

5.2 OperationsConfiguration payload

5.2.1 General

All mesgages rely on unique identifiers (mRIDs) for all objects that are ommon
network|model, in this case the common distribution network model w, ch is(defi 5 part of

CIM. In|order to publish those unique identifiers, the respective sy import
that netfvork model or load the necessary identifiers as part of the_sys jon step.
5.2.2 Message payload

This meissage payload, shown in Figure 3, includes thg i eeder ine| Assets,
FaultCayuiseTypes, and UsagePoints consistently among can be

used to load the map of mRIDs that are neces i dénti jgdcts like
equipments, asset, etc. Depending on S ds to address and which
messagps should be supported by t onfiguration has to|include
differenf sets of objects. For the message TagAction,
PowerSy

' m PO\»\-LTS\"_\.ILmRL ource| |

r!’sﬂ_;!.-‘:ﬁsem'}ss_ee-!s.e_s _E:3

OperatignsConfi o —wee—

.: m:description i

’-i'.'éf.'@ééé%’ééir?i_'@l:l(ES‘.&%E@E&F:%F%L. Pl

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

3
c
w
-]
Q
n
o
e
E
=

|
| m:Equipment |
Il
I

IEC

Figure 3 — OperationsConfiguration message payload
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5.3 MeasurementsAndControls payload
5.3.1 General

MeasurementsAndControls message payloads are designed to communicate network state
information such as the current switch status, the state of a fault relay, the current tap
position or the current value of a voltage measurement as well as requests to change the
network state such as open or close a switch, control the position of a transformer tap or set a
new set point for a local controller.

Network state is monitored by SCADA and communicated to other systems that need to
consider the current network state for further processing and analysis, i.e. an OMS system
(for the -Eault I\/Innngnmnnf flmr‘finn) or a DMS (fnr the Network Qperatiens and l\/lr'nitoring

function|). Controls are typically sent from a DMS system to a SCADA sysiem.

Typicall $ Note
that theg s for a
measurs

rea}edm;ontms)
N \)\/

a mentsAndControl s)

|

I

|

I
(fromApproved Actors)

IEC

Figure 4 — MeasurementsAndControls

5.3.2 Measurement

Measurements communicate the current value of network information. This includes digital
network information (Digital Measurement) such as switch status, tap position or fault relay
status as well as analog network information (Analog Measurement) such as current, voltage,
active power and reactive power. Use cases include:

o SCADA notifies interested parties of changes in the status of a protective device due to an
outage (i.e. trip of a circuit breaker). This notification can be used as a trigger for outage
analysis or fault location in Fault Management or Network Operations.

e SCADA notifies interested parties changes in the status of a fault indicator. This
notification can be used by fault location for further analysis to narrow down the faulted
area.
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o SCADA notifies interested parties changes in the status of a switch or a tap changer as
result of a switching operation. This information may be used by any system that needs to
process network state changes.

e SCADA notifies interested parties of changed fault current or fault reactance at a
protective device. These values can be used by fault location to calculate the faulted area.

e SCADA notifies interested parties of changed values like active power, reactive power,
current, voltage and frequency. This information may be used by any system that needs to
process network state changes.

5.3.3 Control

Controls request remote control to change the status of a switchable device such as open or
close a|switch, change a transformer tap position or set a new set pomt or a calcgntroller.
Controlg may either be requested as single action or as part of a swj lam(Usk cases
include:

e Fault Management requests to open or close a switch as pa witehi for fault
isolgtion and/or service restoration. Such a switch control Op i phases
or ajsingle phase.

h case of a multi-phase configuration, one con

| ses (i.e.
tvo or three phases)

— Ip case of a single-phase configuration ong\co ilhswi i ases, if
the corresponding switch is g ifch one
phase. In that case the phase to b

e Voltjvar control proposes to changs of the
calcplated switching plan.

e Volt of the
calc

5.3.4

This meg 2 i can be used for exchanging measuremg¢nt data

includin g & ) 3

Measur¢

e Accl

e Anal

o Disc

o Strin

Measurément control nh}inr*fe'

e Accumulator reset

e Setpoint (for example setpoint for local voltage control)

e Command (for example open or close a switch)

e RaiseLowerCommand (for example raise or lower a transformers tap position)

The detailed format for analog value is shown in Figure 6 and setpoint control is shown in

Figure 7 as an example for the different measurement value and measurement control
formats.


https://iecnorm.com/api/?name=a6932427256108e06ceac529406b4d29

IEC 61968-3:2017 © IEC 2017 -19 -

r
m:MeasurementsAndControls

|

|

|

-3 miAccumulatorvValue (] |
|

|

|
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]

|

|

|
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|

|

|
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|

|
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Figure 5
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m:MeasurementValue (extension

[
]
]
]
|
]
]
]
]
|
]

]
]
]
]
]
]
]
]
]
]
]
|
]
¢

" m:value

Figure 6 — MeasurementsAndControls message payload, AnalogValue detail
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n:Name

L-4 m:Names E] EH
AnalogControl [] AL AL LI LAY m:NameType B
0. i

Figurge 7 — MeasurementsAndControl g : ad), i detail

5.4 TemporaryNetworkChanges'\payix
5.4.1 General

Temporary network changes “are i i ruction,
during qutages caused S b during
maintenjance of the ne b forced
to still maintain pply as
fast as possible pefary network changes such as jumpers, cuts and
grounds, re the respective part of the network.

Tempor S age payloads are designed to communicate creatfion and
deletion Qrary Retwork changes such as jumpers, cuts and grounds typically in the
context G for fault isolation and service restoration. The sgquence
diagram i leting temporary network changes is shown in Figure 8.

Dependjng on g of the network (balanced / unbalanced), a temporary network|change
may aff¢ct either tr phases, two phases or a single phase. In the case of creating [a single
phase jumpér, this jumper may connect two different phases of the respective field resources
(cross phase jumper).

The creation and deletion of temporary network changes may be defined as part of a
switching plan as Cut, Ground Or Jumper Action.
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sd TemporaryEleme nt/

X

NO-N:M ON
|

Created(TemporaryElement)

5.4.2

commutj

Figure
down in

Deleted(T emporaryElement)

-
I
I
I

(from Approved Actors) o]

| Q
X

Figure 8 — 1

Message payloads

TemporaryNetworkChanges E]+E:B41 m:EnergySource |

___________________

____________

used to

broken

______________

______

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

Figure 9 — TemporaryNetworkChanges message payload

Figure 10 shows the payload for a clamp temporary network change. Clamps are used as a
connection point for connecting temporary equipment to permanent lines.
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m:ConductingEquipment (extension

(= = m:mRID

" m:lengthFromTerminalt l

- ACLine (ngmpnt -

[

Figure 1 used to

model 3
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m:Switch (extension

o)

|
|
|
|
|
|
|
|
|
|
|

_ 7\

\
N\ X

L \\o‘“

IEC

Figure 1 ge. An
EnergySource is used to model a temporary generator or mobile transformer, for example.
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L

e

— 25 —

i
[
'
[
L.

e |
-+ m:Terminals [}~ ==
H T

IEC

Figure 12 — TemporaryNetworkChanges message payload, EnergySource Details

Figure 13 shows the payload for a ground temporary network change. Grounds are used to
model temporary grounds placed on equipment while crews are working in a de-energized

area, for safety reasons.
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Figure 14 shows the payload for a jumpe

am
3y, used.to em'
ple wher’th

model g temporary condu
equipment is unable to do

9,

[
|
|
|
|
|
|

(S mroundaction

work change.
gize the network when the pefmanent

IEC

oad, Ground details

A jumper is |used to
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| m:SwitchPhase

| (a{mm]

m:SwitchPhase [—]—+— m:closed
IS

- ]

E|“.:phase!~‘ai{1¢22

m:JumperAction

- d:= m:description |

IEC

orkChanges message payload, Jumper Details

55 s

5.5.1

SwitchingPlan' message payloads are designed to communicate a set of switching actipns that
form a Tsequence to manage a complete operational task. Figure 15 shows a sg¢quence
diagram that illustrates the creation of a switching plan. Use cases include:

e Fault Management proposes one or more switching plans as alternative solutions for fault
or work area isolations and/or service restoration.

o Network optimization applications such as Volt/Var control, optimal feeder reconfiguration,
etc. propose one or more switching plans as alternative solutions to optimize the entire
distribution grid or selected parts of the distribution grid.

e A request to generate a switching plan may be result of a user interaction or issued from
an application as part of a complete workflow like fault location, isolation and restoration.

A switching plan may include non-network actions such as placement or removal of tags,
placement or removal of temporary elements, or general instructions to a field crew or
operator.

A switching plan may be communicated between different parties during its life cycle
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e A switching plan is created

e A switching plan is validated

e A switching plan is approved

e A switching plan is executed

sd Sw itchingPIan/

X X

5.5.2

This me

plans. B

groups.
Optiona

NO-NMON op-5sc
| |
|

I
| Create(SwitchingPlan)

Created(SwitchingPlan)

3

(from Approved Actors) Q\ Approved Actors)

W IEC
15 > Switching Plan

e 16, can be used for exchanging 0 to many s

ssage pa
ach swit

are used to define the sequence (order) for groups of
ay include safety documents (shown in Figure 17).

witching

nefude 0 to many switching actions and/or switching step

actions.
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| m:SwitchingPlans

r—F——————————————— — — —

m:SwitchingPlan

m:authorName

0.=

- : m:GenericActions ﬂ

[Swimorans &

|
L |
|
I
|
|
|

- ': m:Energy SourceActions

5
0=

- 1: m:GenericActions @

} m:GroundActions

3

Figure 16 — switchingPlans message payload
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" m:mRID

SafetyDocument [] QH

]
|
|
|
|
|

IEC

itchingPlans message payload, SafetyDocument detail

Clearang¢
work and documen

own in Figure 18, covers the steps to clear equipment for maintenance
e corresponding switching actions to isolate the respective equigment.
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ClearanceAction [ l —E:EI |

|~______4

| m:ClearanceDocument

m:mRID

1.4 m:Assets |

R it b

Figure 18 — switchingPlan message payload, ClearanceAction detail
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Figure 19 shows the GenericAction message payload. Generic actions within a switching plan
define the set of actions that are performed as a switching step that do not impact the state of
the network or perform an action on the network that is not modelled.

m: Swit l,]nn:_;%Tc-p extension

r
|
|
|
|
|
|
|
|
|
i

Gomrenion &

-

IEC
essage payload, GenericAction detail

Figure 2 i S hergySourceAction, which is used to specify a switching
step to add \

m:EnergySource [H]

IEC

Figure 20 — switchingPlan message payload, EnergySourceAction detail
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Figure 21 defines the payload for a cutAction, which is used to specify a switching step to
add or remove a cut to/from a conductor.

(Cucton B-——(—H

| m:SwitchingStep (extension

|

—|Em:mRID /J\

Figure 3
add or |

2 defin
emove

.

—(—— ' (|
| —|_ m :IengthFromTermiDaﬂM

AN

—| m:ACLine Segme

IEC

step to
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(o

IEC

d step to

m:Jumper

g
E
- e |

IEC

Figure 23 — switchingPlan message payload, JumperAction detail
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Figure 24 defines the payload for SwitchingAction, which is used to specify a switching step
to open or close one or more phases of an OperatedSwitch.

m:SwitchingStep (extensio

SwitchAction [ (=I5

—_——————

|

|

I

|

|

|
—| m:OperatedSwitch Ell]—l—

Figure 24

Figure 25 define@

or remoye an Opera

| m:Switch —|
'—|Em:rl1R|D |
'--d: m:Assets
AL LT, At

7

0.

=)

.
~-+ m:Assets
[ -

ion, which is used to specify a switching step to add
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m:SwitchingStep (extensio

(oo B4 |

m:OperationalTag

" m:authorName

—F m:createdDateTime |
—(——FH

m:OperationalTag [] ==

= m:mRig

:-ﬂ: m:Assd
[P—— - -

. m:Status

SwitchingPlan message payload, TagAction detail

For details.of Temporary Network Changes such as Cut, Ground and Jumpers, see als¢ 5.4.

For details of Operation Tags see also 5.6.

5.6 OperationalTags payload
5.6.1 General

OperationalTags message payloads are designed to communicate creation and removal of
tags such as Do Not Operate, Control Inhibit, Out of Service, etc. A tag is associated with a
field resource and typically constrains the operation of the respective field resource. Tags are
created and removed in SCADA typically upon a user’s request. Tags may also be created
and deleted as part of switching plans. Figure 26 shows the sequence diagram to create and
delete an OperationalTag.

Tag message payloads may be used by applications that need to consider the existence of
tags as constraints when operating field resources. Use cases include:
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o When performing fault isolation, the field crew applies a Do Not Operate tag to all isolating
switches, which means those switches may not be operated for purposes other than
isolating the respective equipment as long as the fault is under repair

e After a fault is repaired, the Do Not Operate tags are removed by the field crew.

e An operator may apply a control inhibit tag to a switch in case the equipment may not be
operated due to known technical or communication problems.

e An operator changes the comments on a tag to communicate details with the next operator
after a shift change

e After the problems are resolved, the control inhibit tag is removed by the operator.

E :
A

NO-:FLT NO
|
I
I

sd-Tag

d]‘ Created('l'ag)/\ I

| /MMW Olp

| 1
1 |
N |
(fmm%p\@x Act@\ (fromApproved Actors)

v IEC

igure 26 — Tags

5.6.2

This mé¢
removal

own in Figure 27, can be used to communicate creatjon and
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Opemtiona@—@.i . = |

IEC

57 T

TroubleTi 3ag¢ putages
and rel ' i C . Typically Trouble Call
Managej i nay use

this info
for resp
creating an iIncide

created

and updating an Incident.

o TC'\I ucatcb d Tluubic le;\dt tU lIUt;fy fauit IIIdIIngIIICIIt Uf d 11cw Uutagc
e TCM updates a Trouble Ticket to notify of changes due to another call from the customer

o Fault management checks whether this trouble ticket relates to an outage that is already in
progress.

— If the trouble ticket relates to an outage that is already in progress, Fault Management
replies with the corresponding Incident. The incident includes the information whether
the outage is already confirmed or still in a predicted state

— If the trouble ticket identifies a new outage, fault management replies with a new
created incident

e Fault Management processes the outage based on all available information such as
SCADA events, meter power off events and information from the field crew. As result of
this processing, the outage will be confirmed or not confirmed. In both cases, fault
management will update TCM with the Incident which will show the confirmation status to
either “confirmed” or “not confirmed”.
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sd TroubleCall /

X X

CS-‘I‘CM NOJFLT

I
I I
I Created(T roubleT icket) |

Created(Incident)

I

<

Changed(Incident)

(from Approved Actors)

IEC

For further details ts payload, see IEC 61968-8.

5.8 Incide

5.8.1

Incident 8 "payloads are designed to communicate a problem in the field pnd are
shown ip Fi . Typically, but not always, an Incident is associated with an Outage.

o Fault Wanagement creates an incident for each identified outage (see Figure [29). An
outage is identified based on any of the following inputs or any combination of these
inputs:

— A customer reported outage reported through a Trouble Ticket from TCM

— A breaker trip reported through a Digital Measurement by a SCADA system
— A meter power down status reported through an End Device Event by an AMI.

e Fault Management updates the Incident based on the state of outage analysis (see
Figure 29); this is to provide the following information to TCM:

— Is the corresponding outage confirmed or not

— Is the respective customer still out of power or is the outage already resolved and the
trouble ticket can be closed.

— The hazard that is causing the trouble, e.g. line down, transformer fire, etc.
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sd Incident

NO-}FLT NO-N:MON

- — —

! Created(Incident)

Changed(Incident)
T i sy

(from Approved Actors) <\ & r@o royed Actors)

24

IEC
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5.8.2 Message payload

[mgens T T T T T T T T T T T T T T T T T
: | e
e ——.
I -
| m:incident
|
|
|
| e
| ——
| - m:name
| ey
|

|
|
|
|
earhesiDateTimeToCai | |

AN
latestDateTimeToCall

|
|

|

|

|

|

| |

; |

s |

[tncenst B |
|

|

|

|

|

|

|

|

|

1 L
r= m:direction !
I casssssasssan '

IEC

Figure 30 — Incident message payload
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Outage payload

General

Outage message payloads, shown in Figure 32, are designed to communicate planned or
unplanned outages. An outage is created and changed as shown the sequence diagram,
Figure 31.

e Unplanned outages occur as result of faults such as short circuit faults and downed lines.

e Planned outages occur during maintenance work and during network extension and
modification work.

]

X
"

st Outage

NO

ON

Created(Outagg)/\

S

(from Approved Actors)

IEC

Outagel|i iQn may be used by different applications depending on the type and ¢ause of

the outsd

e Unplanned outages

After an outage is detected via remote devices, for instance a device trip detected by
SCADA, Network Management will inform Fault Management for further processing of
this outage.

In the case of a customer reported outage, Trouble Call Management will inform Fault
Management for further processing of this outage as part of the Incident information.

In case AMI detects and reports meter power out, Trouble Call Management will inform
Fault Management for further processing after this is evaluated to be a potential
outage.

After an outage is confirmed, Fault Management will request a switching plan for
isolation and service restoration. Based on this request an application (i.e. Switch
Action Scheduling) will determine the necessary steps to isolate the fault and to
restore power to the healthy islands of the network. The variants may show additional
information that supports the user in choosing the best alternative.
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During the lifecycle of outages, the outage information is updated, e.g. to notify about
changed outage state (expected restoration time, customers are partially or completely
restored to power, etc.).

e Planned outages

While planning maintenance and construction work, Fault Management notifies
interested parties about outages that will occur as result of this work. This notification
includes affected customers, outage schedule, etc.

During the lifecycle of those outages, the outage information is updated, including
changed outage state (outage is in effect, outage is completed, customers are partially
or completely restored to power, etc.)

@%
8
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5.9.2 Message payload

m:OutagesAndFaults

| OutagespndFaults | 4

m:ServicePointOutage Summary I

| R

-4 mecriticalCount {| |

[ summary & == m—
a mtotalCount ]

Figure 32 — outagesAndFaults message payload
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5.10 Metering message payloads
5.10.1 EndDeviceEvent

EndDeviceEvent message payloads are designed to communicate state changes of a metering
device. This information may be used by applications e.g. for outage management. A
sequence diagram for EndDeviceEvent is shown in Figure 33.

e One or multiple meters report power down status. This information may indicate an outage
in the respective area of the network.

sd EndDevice Event/

- - - 540

Created(EndDeviceEvent

< CFE?@EKEHMEV nt)O v
N/

N

gr’m\A edMct (from Approved Actors)

IEC

Figure 33 — End Device Event

For furtiper details regarding End Device Event payload, see IEC 61968-9.

5.10.2 MeterReading

MeterReading message payloads are designed to read the state of one or multiple metering
devices. This information may be used by applications e.g. for outage management. Figure
34 shows a typical meter reading sequence.

e The state of one or multiple metering devices is requested to check if the power is
restored in the respective area of the network.
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sd MeterReading /

Get(MeterReading)

RephrMleterReadihes
R g

511 W

5.11.1

includin

e |[solqti

e Posgi

e Mairn

¢ Rec

The act

WorkOrd
WorkOrder mes@

ork message

j the work p

Lal switchingvactions are included as a switching plan.

ce work

A work order may be communicated between different parties during its life cycle as shown in
Figure 35:

e A work order is created

e A work order is partly or completely executed


https://iecnorm.com/api/?name=a6932427256108e06ceac529406b4d29

IEC 61968-3:2017 © IEC 2017 - 47 -

sd WorkOrder /
«CIM» «CIM »
MC-SCHD MC-FRD

I I
I Created(WorkOrder) I

—

Changed(WorkOrder) Q\/

(from Approved ved
Actors) / ctors)

Work Order

IEC

For further dets see MaintenanceOrder and ServiceQrder in

IEC 61968-6.

5.12 sSwitchingOxde

5.12.1

SwitchingQrde 358 payloads are designed to communicate requests for execution of
one or itching™actions for fault isolation and service restoration, including the
progres$ of the execufton. The actual switching actions are included as a switching plgn.

A switchimg—order mmay be—commumicated betweenm differentparties durimg—itstife Tycle as
shown in Figure 36:

e A switching order is created

e A switching order is partly or completely executed
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sd Switchi ngOrder/

X

NO-N:M ON
|

I

(from Approved Actors) m

Changed(SwitchingOrder)
-

Mc

|

|

|

Created(SwitchingOrder) |
il

Approved Actors)

A switchling order may |becr

e Reqpest to

healthy part of

e Req
or fo

5.12.2

% A%
- tching Order

IEC

r to the

je and /
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m:SwitchingOrders
| m:Coordinate System

-1 mCoordinatesystem E}—(——2
LA L E L I LTI I LI L L, A ',.'l'

m:SwitchingPlan _:

IR = J
t-4 m:SwitchingPlan é—@m |
; 00 e

m:WorkLocation

o]

: |
|
|
|
|

.,_,: m:WorkL¢cation [-]

- - - - V<

IEC

513 T

roubleOrder

5.13.1 General

TroubleOrder message payloads are designed to communicate work requests for analyzing
unplanned outages including the work progress. The requested work includes

e Dispatch a crew

e Confirm protective device where the outage is predicted

o Determine the fault location

e Determine the cause of the fault

A trouble order may be communicated between different parties during its life cycle as shown
in Figure 38:

e A trouble order is created to initiate the work
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e A trouble order is partly or completely executed

sd TroubleOrder /

X
NO-NiMON

I
I Created(T roubleQOrder)

5>+0

Changed(TroubleOrder)

_[.:|< LI N
|

|
1
|
|
|
I
(from Approved Actors) (from Approved Actors)

@GN
\) IEC

ble Order

5.13.2

The Tro iS°3 3 Figure 39.
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m:Incident |£|

a.,.o

TroubleOrders [~ —eee— |—
—— '

--. m: name

For detqi

514 o

5.14.1

OutageSchedule.“message payloads are designed to initiate planned outages |[due to
maintenjance and egmstruction work. A sequence diagram for OutageSchedule is shown in
Figure 40.
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sd OutageScheduIe/

X X

«CIM» «CIM»

MC-SCHD OP-SSC
| |

I |
I |
' Created(OutageSchedule) |
= =]
= =
I |
I |
I |
I |
I

(from Approved
Actors)

IEC

5.14.2 | Message payload

Figure 41 shows the payléa
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m:Outage Schedules

— 53 —

L S

=== merevisionNumber |
3

H

H

| Outage Sq

- J:- -m:appruver E

| m:ElectronicAddress |

—| m:electronicAddress |

N

1o

Figure 41 — out

!—m:Stalus
[
|

ageSchedule message payload

Figure 42 shows the details of the OutageSchedule payload for PlannedOutages.

IEC
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.......................

" m:cause

IEC

Figure 42 — outageSchedule message payload, PlannedOutages detail
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6 Document Conventions

6.1 U

ML 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 cons

All UML|

is referfed to IEC 61968-1 to locate the document that contains t

the clas

6.2 Message payload definitions

6.2.1
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6.4 Message exchanges

Refer to IEC 61968-100 for further information on message exchanges.
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Annex A
(informative)

Use Cases

A.1 General

This annex provides examples of network operations use cases associated with network
outage detection and response. It is important to note that the use cases and sequence
diagrams provided in this part of IEC 61968 are informative in nature, and are intended to
provide examples of usage for the normative messages payloads. There is-no intent by this
part of [EC 61968 to standardize specific business processes.

The FLISR use case describes the workflow necessary for informjng i tems of
an outage and fault location, and for responding with fault isolatjona i ealthy
islands pf network.

hodel or
ing and

Some ngmes in these use cases will not match exactly wit
the megsage payloads in this document, as the use cz
profiling|.

A.2 FKLISR

A.2.1 Overview

FLISR stands for Fault Lgcation, Isolation, and e Restoration. When an odtage is
detected by SCADA or(predi outage) analysis, typically the best informption is
association of outage withha p i gvice that’has tripped. Fault location referg to the
additionjal observationg\si is_neécessary to identify the true cause of the
outage, [typically a I|n W e protective device. Isolation is the prgcess of
switching and ‘ ocation to be safely isolated for repaires. The
process| of restoring powe 3nds of network around the isolated area is freferred

to as sefvice restora

A.2.2 FLI etected outage, SCADA switching
This FL mes§ a self-healing network, with all monitoring and contrgl of the
system ADA and automatic outage response directed by thg Fault

Manage] W of“a DMS. The message flow is shown in the sequence diagram in
Figure A.

O CTl r\l a QCANA) AAI»An+o an avynocta cehana us Of a

When [\Al» e Cantral (Nl d a ot
etWorK—cohtrot LA A=A~ i —r} oo o Yo7 Y) CtecCto—an UIIUI\PUVL\JU ullullsv H—Sta

protective device, it can inform Network Operations (NO-NMON, aka DMS in the control room)
of the event. Network Operations will also receive fault indicator statuses and fault
current/reactance measurements from Network Control in order to calculate actual fault
location on the line downstream of the device. Network Operations will report a confirmed
outage to Fault Management (NO-FLT, aka OMS) so it can coordinate with Customer
Operations (CS-TCM).

At this point, Customer Operations might be notifying Fault Management of trouble tickets.
Fault Management can correlate tickets to the outage and inform Customer Operations of the
incident used for management of the problem.

Meanwhile, Network Operations can request a switching plan to isolate the problem and
restore power to healthy islands of network. Switch Action Scheduling (OP-SSC) will provide
one or more switching plan variations for this purpose, and Network Operations will chose the
one that provides the most optimal balance of reserve current in neighboring circuits.
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Network Operations will direct Network Control to execute each step of the selected switching
plan. With the execution of each step, Fault Management will receive notification of changes
to the network due to switching, as well as operational safety tags for specific devices. Fault
Management will inform Customer Operations when customers who called become restored to
power during the process.

sd Part 3:10.1 - FLISR for SCADA-Detected Outage, SCADA Switching /

X X X X

«CIM » «CIM » «CIM» «CIM»
NO-CTL NO-NMON OPSSC NOFLT
| | | |
I I
| |
| |

1
[ CTEaEaDTRTeEm EasITem enty |
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|

|

|

- I
U I

| |

|

|

|

!
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I A
H | |
| | |
1 | | cwled ubleT
[} |
| |
1 |
I
1 : \ Creat@d(ncident)
1 I i
1 | al
! Changed{Cutage) o ! :
L
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L1 !
|
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|
[
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I
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|
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| |
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i | | I
| I
v “ Cheated(Tag) _ ! :
V| 4 [

1
Chefiged(Qutage) I :
I
|
|
N
[
I
|

o
|
U \) !
|
| Changed{ncident) o
| L
T |
{ | |
] | |
| | |
from Adproyed WYy Approvgd (fromApproved (from Approved from Approved
Adp. \ ctors) Actors) Actors) Actgrs)

N
\> IEC

Figure A.1 — FLISR for SCADA-Detected Outage, SCADA Switching
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Table A.1 — Message Flow for FLISR SCADA-Detected Outage, SCADA Switching

from to message description
NO-CTL NO-NMON | Created Notification of change in status of a protective device due
DiscreteMeasurement |to an outage.
NO-CTL NO-NMON | Created Notification of fault current/reactance at the protective
AnalogMeasurement device, to allow FLT to calculate fault location.
NO-NMON |NO-FLT Created Based on fault current information, NMON notifies of an
Outage outage with location of wire down fault downstream of
tripped protective device. At this point, outage device and
fault location are confirmed.
CS-TCM NO-FLT Created Notification of customer-reported outage.
TroubleTicket (
NO-FLT CS-TCM Created OA notifies of an incident creaged Tor outage.
Incident /\ Q\
NO-NMON |OP-SSC Changed Request for a switching.plan\to isolate th ab\gid
Outage restore power to heang of-network.
OP-SSC| |NO-NMON | Created Notification of n itehing_plaio Ysolaty the odtage
SwitchingPlan and restore po to nds of network.
Note that 8SC may preyide*multiple switching plans for
alternatiyes i}}\':supp res: ion)
NO-NMON |NO-CTL Create Re t\for 8GADA-co anded operation of swifches for
Control executign of swit¢hing pla
N
NO-CTL NO-NMON | Created tificatjon OW status of a switch due to
DiscreteMeasurement \Swl hing\gperati
NO-NMON |NO-FLT Created Notification ofN{ag placement associated with exeqution of
Tag Q\&{itch erations.
NO-NMON | NO-FLT Char{\es\\( \No)ifiw of restoration of the outage.
Outag aN
NO-FLT CS-TCM han Notification of restoration of customers that called|in
/\ Insident )efore restoration.

A.2.3

This FL
investig
Manage]

Figure A.

When 4

trouble

customer
icket and submit it to Fault Management (NO-FLT, aka OMS). Fault Management will

A\
%

onitored and controlled network, with field crews

ssing bydtages at the direction of a dispatcher who is aided by the Fault
3 DMS. The message flow is shown in the sequence diagram in

alls reporting no power, Customer Operations (CS-TCM) will greate a

reply with an incident, either new or existing, for this trouble. Also, Metering (MR) may detect
power off events at meters and notify Fault Management. Based on outage information from
multiple sources, Fault Management can predict the protective device in the network that has
tripped. Fault Management will report the device outage to Network Operations (NO-NMON,
aka DMS in the control room) for coordination of a response.

At this point, the Network Operations dispatcher would request Workforce Management (MC)
to dispatch a crew to confirm the network trouble causing the outage. The dispatched crew
can confirm that the predicted device has tripped or another device. Also, the field crew can
check the status of fault indicators downstream of the tripped device. With this information
and other observations from the field crew, the dispatcher aided by Network Operations can
determine the actual fault location.

Network Operations can notify Fault Management of the of the confirmed device outage, and
Fault Management can then inform Customer Operations of all customers affected by the
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outage, as well as cause and estimated time of restoration. Fault Management can also
inform Metering of the confirmed meter outages.

Network Operations can now request a switching plan to isolate the problem and restore
power to healthy islands of network. Switch Action Scheduling (OP-SSC) will provide one or
more switching plan variations for this purpose, and Network Operations will chose the one
that provides the most optimal balance of reserve current in neighboring circuits.

Network Operations provides the selected switching plan to Workforce Management. A field
crew will execute each step of the selected switching plan. Workforce Management will keep
Network Operations informed of the progress of the switching plan. With the execution of each
step, Network Operations will notify Fault Management of changes to the network due to
switchinlg, jumpers, and cuts, as well as operational safety tags for specifi

To verify restoration of customers, Fault Management may ping Meté . gement
will inform Customer Operations of customers it believes have become restoredNo ppwer. If
callbacKs to customers by Customer Operations reveal that a '
Customer Operations will submit a new trouble ticket to Fault
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=d Part 3:10.2 -FLU SR for Trouble Call & AMI Outage, Crew Swi'tching/

X X X X X X
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|

I I
Create(TroubleTicket) :
Created(TroubleTicket) !

Created(lncident)
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IEC

Figure A.2 — FLISR for trouble call and AMI outage, crew switching
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Table A.2 — Message flows for FLISR for trouble call and AMI outage, crew switching

Incident

from to message description
CS-TCM CS-TCM Create Create TroubleTicket for customer call.
TroubleTicket
CS-TCM NO-FLT Created Notification of customer-reported trouble, in this case a
TroubleTicket power outage.
NO-FLT CS-TCM Created Notification of an incident created for a trouble ticket. This
Incident could also be an existing incident based on a prediction
from earlier trouble tickets.
MR NO-FLT Created Notification that meters have power down status.
EndDeviceEvent
/
NO-FLT NO-NMON | Created Notification of predicted trip at a,specific pratective device
Incident in the network. At this point, outage dewiceds\redicted
and not confirmed. /\ Q\
O-NMON MC Created Request for dispatch of cre ivefdevice
TroubleOrder where outage is predj ation
and cause downstrea that the
dispatcher will is initial
investigation.
MC NO-NMON | Changed Field crewConfir iMe outage Ipcation
TroubleOrder could b ice or another protective
device.
~\ L
NO-NMON |NO-FLT Changed Based an‘info m@v rew, notification of updates to
Incident e outage with locafio wire down fault downsfream of
thpped Rroteciyve devige. At this point, outage deyice and
\f{u locatign ar frmed.
NO-FLT CS-TCM Changed(Incident) Notifjcation ofan incident created for a trouble ticket. This
uld)alsobe existing incident based on a prediction
from earhertfouble tickets.
N/
NO-FLT MR Creat w Notificktion of confirmed outage for meters.
ERdDeviceEvefit,
NO-NMON | OP-SS anged equest for a switching plan to isolate the fault arnd
Outage restore power to healthy islands of network.
OP-SSC NO-NMO\ﬁ Notification of new switching plan to isolate the oJtage
and restore power to healthy islands of network.
Note that SSC may provide multiple switching plaps for
/\ alternatives in supply restoration.
NO-NMON AM Request for execution of new SwitchingPlan to isdlate the
< \ SwitghingOrder outage and restore power to healthy islands of nejwork.
MC -NmN (Md Field crew reports completion of one or more switghing
witchingOrder steps.
NO-NMON <{,NO-FLT Created Notification of device status change due to execufjon of
DiscreteMeasurement | switching operations.
NO-NMON |NO-FLT Created Notification of jumper placement due to execution of
Jumper switching operations.
NO-NMON |NO-FLT Created Notification of jumper placement due to execution of
Cut switching operations.
NO-NMON |NO-FLT Created Notification of jumper placement due to execution of
Tag switching operations.
NO-FLT MR Get Ping meter to check if power restored.
MeterReading
MR NO-FLT Reply Reply with power status of meter.
MeterReading
NO-FLT MR Changed Notification of outage restoration for meters.
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from to message description
NO-FLT CS-TCM Changed Notification of restoration of customers that called in
Incident before restoration.
CS-TCM NO-FLT Created Notification that customer reported power still out when
TroubleTicket called.
NO-FLT CS-TCM Changed Notification of incident completion.
Incident

A.3 Planned outage

A.3.1 Planned outage for maintenance — Manual process

The seq S iropean
utility. The current process includes very little interoperability bet Pinstead
manual |interactions. Also this sequence assumes that all switChes_a red and

require manual operation.

When glanned work requires isolation of an area formai L jer first
submits| a work request to the work managemeny system\(ig3thi . The work
manager then separately makes a request to a control i itching

plan to| isolate the work area. The .operatof cxe itcht ich are
essentiglly a work order and switchi i Y in CIM
would ble a SwitchingOrder). One swits supply

restorat|on, and return to normal state. Al he hecessary approvals, the operator emails the
switchinlg schedules to the work manag

The wqgrk manager no
individupl switching ste
of the drew members

either emails the sit

assigns
ly some
~switching and grounding. The work manager
rew leader, or just prints it out and hands it to
him.

The fiel
say they

3. Upon arrival, the crew leader contacts the opegrator to
ator validates that the switching schedule is stilll valid in
the curi . Now the crew is free to execute all isolation anq supply
restorat g schedule, and informs the operator when this switching is
complete” The ¥ for updates the DMS to reflect the changes.

The wo is_.now\de-energized. The maintenance crew contacts the operator to request a
“permit for,work”, known as a clearance. The crew lead receives and owns the permit to
work dyrigg” the maintenance. Note that only one person can receive the permit fo work,
typically the crew lead. This person cannoi reassign itne permii 10 WoOrk to another crew
member — only the operator can do this.

After completion of the maintenance work, the crew lead contacts the operator to return the
permit to work. Then the crew continues execution of the switching schedule to return the
network to normal state and informs the operator.
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sd Part 3:20.1 - Planned Qutage for Maintenance - Manual Process /
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Figure A.3 — Planned outage for maintenance — Manual process

A.3.2 Planned outage for maintenance — Crew switching

The sequence shown in Figure A.4 and Table A.3 is a proposed workflow for interoperability
between systems to accomplish a planned outage for maintenance of equipment on the
network. It is derived from the manual version of this workflow described previously. This
sequence assumes that some switches SCADA-controlled and some require manual
operation.

When planned work requires isolation of an area for maintenance, a work manager first
submits a work request to the Work Scheduling (MC-SCHD) system. Work Scheduling creates
a work order and makes a request to Switch Action Scheduling (OP-SCC) for a switching plan
to isolate the work area. Switch Action Scheduling creates a switching plan that contains all
steps for isolation, restoration of power to healthy islands of network, and return to normal
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state. After the necessary approvals in the control room, Switch Action Scheduling sends the
switching plan to Work Scheduling. Also, Switch Action Scheduling sends the switching plan
to Fault Management (NO-FLT, aka OMS), which derives a list of planned outages from the
switching plan and sends it to Customer Service (CS-TCM). Note there can be multiple
planned outages since the customers affected can change with each step in the switching
plan. Each planned outage includes the usage points and number of affected customers, as
well as estimated times of outage and restoration.

Work Scheduling now requests dispatch of a field crew for switching plan execution through
Workforce Management (MC-FRD), which optionally assigns individual switching steps to
crew members based on qualifications. For example, only some of the crew members may be
able to perform switching and grounding.

Wprkforce
nmetwork.
yitching
cute all

The field crew travels to the work area. Upon crew arrival, they req throu
Management validation of the switching plan based on the curren
Networl Operations (NO-NMON, aka DMS in the control room) i

schedule is still valid. Now the crew works with the control

isolation and supply restoration steps in the switching schedulé tags on
the isolption switches as defined in the switching order, itching,
NetworK rm the
switchin| ment of
complet planned
outage

The wo through
Workfor fenance
work. T cannot
be remd

After cd through
Workfor h of the
switchin| n of the
switchinlg, Faul outage.

Workforce Mana
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sd Part3:20.2 - Planned Outage for Maintenance, Crew Switching /
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Figure A.4 — Planned outage for maintenance, crew switching
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Table A.3 — Message flows for planned outage for maintenance, crew switching

from to message description
MC-SCHD |OP-SSC Created Request for a switching plan to isolate the work area.
OutageSchedule
OP-SSC NO-FLT Created Notification of new switching plan to isolate the work area
SwitchingPlan and restore power to healthy islands of network.
Note that SSC may provide multiple switching plans for
alternatives in supply restoration.
OP-SSC NO-NMON | Created Notification of new switching plan to isolate the work area
SwitchingPlan and restore power to healthy islands of network.
Note that SSC may prnvidp multi'nlpjewitr‘hinn pln s for
alternatives in supply restoration.
OP-SSC MC-SCHD | Created(SwitchingPlan) |Notification of new switching rk area
and restore power to healt
Note that SSC may proyide ?s for
alternatives in supply/fes
This notification is~teqWy
schedule field o(\ .
NO-FLT CS-TCM Created Notificatioprof o th\w” then the switching
Outages plan is ¢ ecuted
MC-SCHpP |MC-FRD Created Re W isolate w}r( area and perform
WorkOrder /%m?if
MC-FRD NO-NMON | Change ew uest verlflca lon of switching plan befor¢
SwitchingPlan \f\o eed W|th .
NO-NMON | MC-FRD Changed Notification of\switching plan marked as verified.
Switcy\ingPlan C
MC-FRD NO-NMON Cha ed\( \Re)d rew’ reports completion of one or more swit¢hing
|tc ngPlan__ steps.
NO-NMON |NO-FLT Notification of device status change due to execufjon of
/\ i crete e >witching operations.
NO-FLT CS-TC W Notification that an outage is in effect.
N\
NO-NMON |NO-CT Request for SCADA-commanded operation of swifches for
/\ ken ol execution of switching plan.
NO-CTL NOFLT re ted\/ Notification of device status change due to execution of
( \ DiscketeMeasurement |switching operations.
NO-NMON -C\A M Create a safety tag in SCADA on the switches opgrated
\539 for the switching plan.
MC-FRD NO-NMON Create Field crew requests clearance for maintenance wark.
ClearanceDocument
NO-NMON | MC-FRD Created Notification of clearance assigned to a field crew member.
ClearanceDocument
MC-FRD NO-NMON |Change Notification of clearance released by a field crew member.
ClearanceDocument
NO-NMON |NO-CTL Remove Remove a safety tag in SCADA on the switches operated
Tag for the switching plan.
NO-NMON |NO-FLT Created Notification of device status change due to execution of
DiscreteMeasurement |switching operations.
NO-NMON |NO-CTL Create Request for SCADA-commanded operation of switches for
Control execution of switching plan.
NO-CTL NO-FLT Created Notification of device status change due to execution of

DiscreteMeasurement

switching operations.
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from to message description
MC-FRD NO-NMON | Changed Field crew reports completion of one or more switching
SwitchingPlan steps to return network to normal state.
NO-FLT CS-TCM Changed Notification that planned outage is now completed and
Outage customers are back in power.
MC-FRD MC-SCHD |Changed Notification that the work plan is complete.
WorkOrder

24

@%
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Annex B
(normative)

XML Schemas for message payloads

B.1 General

The purpose of this Annex B is to provide XML schemas for message payloads to augment
the descriptions provided earlier in this document. These XML schemas were defined using
profile definitions within CIMTool. These schemas may be extended as needed for specific

implem

B.2 Incidents message payload

<?xml verdion="1.0" encoding="UTF-8"?>
<xs:schena xmins:xs="http://www.w3.0rg/2001/XMLSchema" xmins:a="http://langdal&.
xmlns:sawpd|="http://www.w3.org/ns/sawsdl" xmIns="http://langdale.com.au/2005,

xmins:m="

elementFoymDefault="qualified" attributeFormDefault="unqualified">
<xs:anndtation/>
<xs:elenjent name="Incidents" type="m:Incidents"/>
<xs:complexType name="Incidents">
<xs:sefjuence>

<Xs:
<Xs:

</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="CoordinateSystem" sawg

dcim12#C

<xs:anpotation>

<xs:
</xs:a

<Xxs:sepuence>

<xs:¢lement name="mRID" typg S
sawsdl:mofdelReference=tttp:Niec.ch/TC g-cim17-dcim12#ldentifiedObject. mRID">
<xp:annotatio
$xs:documen n>A entifieNissued by a model authority. The mRID is unique within an e
context. G S{ i } UUID, as specified in RFC 4122, for the mRID. The use of {
strongly re

mapped tof rdf: : attri i ity CIM object elements.</xs:documentation>

</

</xs

<XS:

sawsdl:mofde
<Xp:

'Location.H > documentation>

reference

ntation needs

Q05HViessage#’

'http://iec.ch/TC57/2014/Incidents/2#" targetNamespace="http://iec.chk{ TC5F sidents/24!

blement name="CoordinateSystem" type=
blement name="Incident" type="m:Incidef

ordinateSystem">

pnotation>

axOccurs="1"

4

pe="xs:string" minOccurs="1" maxOccurs="1"
/TC57/2014/CIM-schema-cim17-dcim12#CoordinateSystem.crsUrn">

Fxs: entation>A Uniform Resource Name (URN) for the coordinate reference system (crs) used to de

¥xsidocumentation>An example would be the European Petroleum Survey Group (EPSG) code for a coord
ystem, defined in URN under the Open Geospatial Consortium (OGC) namespace as:

change
UIDis

S

ine

nate

urn:ogc:def:uom:EPSG::XXXX, where XXXX is an EPSG code (a full list of codes can be found at the EPSG Registry web site

http://www.epsg-registry.org/). To define the coordinate system as being WGS84 (latitude, longitude) using an EPSG OGC, this
attribute would be urn:ogc:def:uom:EPSG::4236.</xs:documentation>
<xs:documentation>A profile should limit this code to a set of allowed URNs agreed to by all sending and receiving
parties.</xs:documentation>

</

xs:annotation>

</xs:element>
<xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.name">
<xs:annotation>

<xs:documentation>The name is any free human readable and possibly non unique text naming the

object.</xs:documentation>

</

xs:annotation>

</xs:element>

</xs:s

equence>

</xs:complexType>

<xs:complexType name="CustomerNotification" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-

dcim12#CustomerNotification">
<xs:annotation>
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<xs:documentation>Conditions for notifying the customer about the changes in the status of their service (e.g., outage
restore, estimated restoration time, tariff or service level change, etc.)</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="contactType" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CustomerNotification.contactType">
<xs:annotation>
<xs:documentation>Type of contact (e.g., phone, email, etc.).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="contactValue" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CustomerNotification.contactValue">
<xs:annotation>
<xs:documentation>Value of contact type (e.g., phone number, email address, etc.).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:¢lement name="earliestDateTimeToCall" type="xs:dateTime" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CustomerNotificatjoq\earliestDateTimg ToCall">
<x$:annotation>
¥xs:documentation>Earliest date time to call the customer.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:¢lement name="latestDateTimeToCall" type="xs:dateTime" minOccurs="1"4
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#C
<x$:annotation>
¥xs:documentation>Latest date time to call the customer.</xs:docume
</j¥s:annotation>
</xsjelement>
<xs:
sawsdl:mo|
<xp: annotat|0n>
¥xs:documentation>Trigger for this notificati
</j¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="Incident" g
<xs:anpotation>
<xs:@locumentation>Descriptid inthe\fi By, e reported in a trouble ticket or come from afother
source. It thay have to do with & S : tati
</xs:amnotation>

<xs:sefjuence>
<xs:¢lement nag 9
sawsdl:moelReferences"hftpa/i

<x$:annotation>
context. G
strongly ref

4

pbCall">

hcident">

change
UIDis

S
mapped to)

<xs: =
sawsdl:mofdelRefer2RCe= "htt
<xp:annptation>
$xs{documentation>Cause of this incident.</xs:documentation>
</{s:apnotation>
</xs:element>
<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">
<xs:annotation>
<xs:documentation>The description is a free human readable text describing or naming the object. It may be non
unique and may not correlate to a naming hierarchy.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.name">
<xs:annotation>
<xs:documentation>The name is any free human readable and possibly non unique text naming the
object.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="CustomerNotifications" type="m:CustomerNotification" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Incident. CustomerNotifications">
<xs:annotation>
<xs:documentation>All notifications for a customer related to the status change of this incident.</xs:documentation>
</xs:annotation>

//|ec.ch/TC5-7/2014/CIM-schema-cim17-dcim12#Incident.cause">
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</xs:element>
<xs:element name="Hazards" type="m:IncidentHazard" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Incident.Hazards">
<xs:annotation>
<xs:documentation>All hazards associated with this incident.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Location" type="m:Location" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Incident.Location">
<xs:annotation>
<xs:documentation>Location of this incident.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Outage" type="m:Outage" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Incident.Outage">
<xs:annotation>
$xs:documentation>Outage for this incident.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:g¢lement name="status" type="m:Status" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.status"s
<x$:annotation>
$xs:documentation>Status of subject matter (e.g., Agreement, Work) this d
document [tself, use 'docStatus' attribute.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:¢lement name="TroubleTickets" type="m:TroubleTicket" minOgce
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<x$:annotation>
¥xs:documentation>All trouble tickets reporting this incige
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="IncidentHazard" sawsdl: jec.ch/TC57/2014/CIM-schema-cim17-
dcim12#IngidentHazard">
<xs:anpotation>
<xs:flocumentation>Hazardqds sityatio iat inci . Examples are line down, gas leak, fire,
etc.</xs:ddcumentation>
</xs:amnotation>
<xs:sefjuence>

<xs:¢lement name='mR -8t
sawsdl:mofdelRefereng ip://iec.ch/TQ
<xp:annotation
¥xs:documentatiqri> identifiepissued by a model authority. The mRID is unique within an exchange

context. Global uniquenegs, Is i 5ing a UUID, as specified in RFC 4122, for the mRID. The use of YUID is
strongly ref >

f the

xs: - . fles in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped tof rdf: esS tha {dentify CIM object elements.</xs:documentation>
</
</xs
<xs:¢ 3 type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:mo| S : h/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">
<xp:
xs: afi he description is a free human readable text describing or naming the object. It may bg non

unique and may not correlaté to a naming hierarchy.</xs:documentation>
</{s:apnotation>
</xs:element>
<xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.name">
<xs:annotation>
<xs:documentation>The name is any free human readable and possibly non unique text naming the
object.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="status" type="m:Status" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Hazard.status">
<xs:annotation>
<xs:documentation>Status of this hazard.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Location" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location">
<xs:annotation>
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<xs:documentation>The place, scene, or point of something where someone or something has been, is, and/or will be at a
given moment in time. It can be defined with one or more postition points (coordinates) in a given coordinate
system.</xs:documentation>

</xs:annotation>
<xs:sequence>

<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">

<xs:annotation>
<xs:documentation>The description is a free human readable text describing or naming the object. It may be non
unique and may not correlate to a naming hierarchy.</xs:documentation>
</xs:annotation>

</xs:element>

<xs:element name="direction" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.direction">

<xs:annotation>
<xs:documentation>(if applicable) Direction that allows field crews to quickly find a given asset. For a given location,
such as a gtreet address, this is the relative direction in which to find the asset. For example, a streeflight may be located at the
'NW' (northwest) corner of the customer's site, or a usage point may be located on the second flo ent
building.</ks:documentation>
</¥s:annotation>

</xsjelement>

<xs:@¢lement name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Identi

<xg:annotation>
¥xs:documentation>The name is any free human readable and possib
object.</xg:documentation>
</j¥s:annotation>
</xsjelement>
<xs:¢lement name="CoordinateSystem" minOccurs="1" maxOcclrs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cimTR-dcim
<x$:annotation>
¥xs:documentation>Coordinate system i Siti i iNeCation.</xs:documentationf
</j¥s:annotation>
<xp:complexType sawsdl:modelReference="htf chema-cim17-dcim12#Coordinate$ystem">
{¥xs:attribute name="ref" type="xs:string"/>
</jqs:complexType>
</xsjelement>

<xs:¢lement name="mainAdd

sawsdl:modelReference="http://iec.sb/TCE
<xp:annotation>
¥xs:documentation>Main

</¥s:annotation>
</xsjelement>
<xs:glement nams="Positi

sawsdl:mofdelReference="h¢
<xk:
J

'Location.(

</ys:
</xsjelement>
<xs:gJemenqt X Address" type="m:StreetAddress" minOccurs="0" maxOccurs="1"
sawsdl:mo] /TC57/2014/CIM-schema-cim17-dcim12#Location.secondaryAddress">
<XB: X
xs: entationxSecondary address of the location. For example, PO Box address may have different ZJP code
than that i} the 'MainAddress</xs:documentation>

</js:annotation>
</xsjelement>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="NotificationTriggerKind" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#NotificationTriggerKind">
<xs:annotation>
<xs:documentation>Kind of trigger to notify customer.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="etrChange">
<xs:annotation>
<xs:documentation>Notify customer if estimated restoration time changes.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="informDispatched">
<xs:annotation>
<xs:documentation>Notify customer that a crew has been dispatched to investigate the problem.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="initialEtr">
<xs:annotation>
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<xs:documentation>Notify customer for the first time that estimated restoration time is available.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="powerOut">
<xs:annotation>
<xs:documentation>Notify customer of planned outage.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="powerRestored">
<xs:annotation>
<xs:documentation>Notify customer when power has been restored.</xs:documentation>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="Qutage" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cjm17-dcim12#Outage">
<xs:anpotation>
<xs:flocumentation>Document describing details of an active or planned outage in a part of,
network.</ks:documentation>
<xs:@locumentation>A non-planned outage may be created upon:</xs:documentation>,
<xs:@locumentation>- a breaker trip,</xs:documentation>
<xs:@locumentation>- a fault indicator status change,</xs:documentation>
<xs:@locumentation>- a meter event indicating customer outage,</xs:documentai
<XS: iocumentat|on> a reception of one or more customer trouble caIIs or</xs:do ument 8
<xs: \
<xs:
informatior
<xs:
<xs:
<xs:
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" mihQccu
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-
<x$:annotation>
¥xs:documentation>Master resource ident fier isgue S hority. i i ithi change
context. Global uniqueness is easily iffeg A UID is
strongly recommended.</xs:docu
¥xs:documentation>For
mapped to| rdf:ID or rdf:about a
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name=¢
dcim12#P¢sitionPoint">
<xs:anpotation>
<xs: n
'Location.( . Us p of
posmon pdints to escrlbe 2 i i i -poi i j i i , of area of

electrica

S

sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PositionPoint.sequenceNumber">
<xp:annotation>
<xs:documentation>Zero-relative sequence number of this point within a series of points.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="xPosition" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PositionPoint.xPosition">
<xs:annotation>
<xs:documentation>X axis position.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="yPosition" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PositionPoint.yPosition">
<xs:annotation>
<xs:documentation>Y axis position.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="zPosition" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PositionPoint.zPosition">
<xs:annotation>
<xs:documentation>(if applicable) Z axis position.</xs:documentation>
</xs:annotation>
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</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Status" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status">
<xs:annotation>
<xs:documentation>Current status information relevant to an entity.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="dateTime" type="xs:dateTime" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.dateTime">
<xs:annotation>
<xs:documentation>Date and time for which status 'value' applies.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="reason" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.reason">
<x$:annotation>
¥xs:documentation>Reason code or explanation for why an object went to the current staius
'value'.</xg:documentation>
</¥s:annotation>
</xsjelement>
<xs:glement name="remark" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Statu
<xg:annotation>
$xs:documentation>Pertinent information regarding the current 'value free form\text.</xs:documentatior]
</¥s:annotation>
</xsjelement>
<xs:glement name="value" type="xs:string" minOccurs="1" maxOgcurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<xp:annotation>
¥xs:documentation>Status value at 'dateTinie;
records aspociated with the object to which this status applies:
</j¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="StreetAddress" sawsdl: \ RttpWigC.ch/TC57/2014/CIM-schema-cim17-
dcim12#StreetAddress">
<xs:anhotation>
<xs:flocumentation>Geng
</xs:amnotation>

<xs:sefjuence>
<xs:¢lement nag %'
sawsdl:moelReferences"hftpa/i

<x$:annotation>

4

remare

Y

kept in instances of acfivity

</
</xs
<xs:
sawsdl:mo|
<XE7
</
<I/xs
<xs:
sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetAddress.status">
<xp:annotation>
<xs:documentation>Status of this address.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="streetDetail" type="m:StreetDetail" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetAddress.streetDetail ">
<xs:annotation>
<xs:documentation>Street detail.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="townDetail" type="m:TownDetail" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetAddress.townDetail">
<xs:annotation>
<xs:documentation>Town detail.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="StreetDetail" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#StreetDetail">
<xs:annotation>
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<xs:documentation>Street details, in the context of address.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="addressGeneral" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.addressGeneral">
<xs:annotation>
<xs:documentation>First line of a free form address or some additional address information (for example a mail
stop).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="addressGeneral2" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.addressGeneral2">
<xs:annotation>
<xs:documentation>(if applicable) Second line of a free form address.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:glement name="addressGeneral3" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.addre
<x$:annotation>
$xs:documentation>(if applicable) Third line of a free form address.</xs:documentafio
</js:annotation>
</xsjelement>
<xs:glement name="buildingName" type="xs:string" minOccurs="0" maxOccurs'
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#St
<xp: annotation>

olag e a direct
point of enfry from the street, but may be located inside a larger structure s i ffi artment,
etc.</xs:ddcumentation>
</¥s:annotation>
</xsjelement>
<xs:glement name="code" type="xs:string" mi
sawsdl:modelReference="http://iec.ch/TC57/2014/R
<xp:annotation>
$xs:documentation>(if applicable) Utilities ofte € \ e , he town-
planner's department or surveyor general's mapping gystem, tha
streets.</xp:documentation>
</¥s:annotation>
</xsjelement>
<xs:¢lement name= name " type="xs\
sawsdl:modelReference="http:{
<x$:annotation>

¥xs:documentat;
</¥s:annotati
</xsjelement>

<xs:g¢lement name="
sawsdl:mo|
<Xp:

4

</js:annotation
</xsjelement>
<xs:glemeént name="suffix" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.suffix">
<xs:annotation>
<xs:documentation>Suffix to the street name. For example: North, South, East, West.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="suiteNumber" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.suiteNumber">
<xs:annotation>
<xs:documentation>Number of the apartment or suite.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="type" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.type">
<xs:annotation>
<xs:documentation>Type of street. Examples include: street, circle, boulevard, avenue, road, drive,
etc.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="withinTownLimits" type="xs:boolean" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.withinTownLimits">
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<xs:annotation>
<xs:documentation>True if this street is within the legal geographical boundaries of the specified town
(default).</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="TownDetail" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#TownDetail">
<xs:annotation>
<xs:documentation>Town details, in the context of address.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="code" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TownDetail.code">
<xs:annotation>
$xs:documentation>Town code.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:glement name="country" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TownDetail.
<x$:annotation>
$xs:documentation>Name of the country.</xs:documentation>
</j¥s:annotation>
</xsjelement>
<xs:g¢lement name="name" type="xs:string" minOccurs="1" maxOccurs="1
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcjn
<x$:annotation>
$xs:documentation>Town name.</xs:documentation>
</j¥s:annotation>
</xsjelement>
<xs:glement name="section" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM
<x$:annotation>
$xs:documentation>Town section. For exay
township.<g/xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:¢lement name="stateOr|
sawsdl:modelReference="http:{
<x$:annotation>

¥xs:documentat;
</¥s:annotati
</xsjelement>

</xs:s¢quence>
</xs:conjplexType>

<xs:com \

dcim12#Tn

5#"0" maxOccurs="1"
-dcim12#TownDetail.stateOrProvince">

<xs:an
<xs:se
<xs:gléme : D" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:mofte /TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. mRID">

entationxMaster resource identifier issued by a model authority. The mRID is unique within an exchange
context. G € asily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of YUID is
strongly recommended.</xs'documentation>
¥xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRI[]
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>

</xs:schema>

S

B.3 MeasurementsAndControls message payload

<?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:sawsd|="http://www.w3.org/ns/sawsdl" xmIns="http://langdale.com.au/2005/Message#"
xmlns:m="http://iec.ch/TC57/2014/MeasurementsAndControls/1#"
targetNamespace="http://iec.ch/TC57/2014/MeasurementsAndControls/1#" elementFormDefault="qualified"
attributeFormDefault="unqualified">

<xs:annotation>

<xs:documentation>This profile is to be used mainly for exchange of data that have telemetry representation for near-real

time exchanges during power system operation.</xs:documentation>
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<xs:documentation>With this profile, one can exchange the same value with different timestamps, there is no constraint on
uniqueness of the mRID within the file.</xs:documentation>
</xs:annotation>
<xs:element name="MeasurementsAndControls" type="m:MeasurementsAndControls"/>
<xs:complexType name="MeasurementsAndControls">
<xs:sequence>
<xs:element name="AccumulatorReset" type="m:AccumulatorReset" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="AccumulatorValue" type="m:AccumulatorValue" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="AnalogValue" type="m:AnalogValue" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Command" type="m:Command" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="DiscreteValue" type="m:DiscreteValue" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="RaiseLowerCommand" type="m:RaiseLowerCommand" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="SetPoint" type="m:SetPoint" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="StringMeasurementValue" type="m:StringMeasurementValue" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:conjplexType>
<xs:complexType name="AccumulatorReset" sawsdl:modelReference="http://iec.ch/TC57/201 M-schemacgim14
dcim12#Ag¢cumulatorReset">
<xs:anpotation>
<xs:flocumentation>This command reset the counter value to zero.</xs:documentatio
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:Control">
<xp:sequence>
¥xs:element name="AccumulatorValue" minOccurs="0" maxOccurs="
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcjn
<xs:annotation>

c
o
o
(=)
<
o
c
m—
v

</xs:annotation>
<xs:complexType sawsdl:modelReference
dcim12#Ag¢cumulatorValue">
<xs:attribute name="ref" type="xs:string
</xs:complexType>
§/xs:element>
</¥s:sequence>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="AcfymulatgrValue" s
dcim12#Ag¢cumulatorValue">
<xs:anpotation>
<xs:flocumentaty
</xs:amnotation>
<xs:complexContent>
<xs:gxtension basg®
<x§:
4

sawsdl:mo|

>

tation>

eger" minOccurs="1" maxOccurs="1"
4/CIM-schema-cim17-dcim12#AccumulatorValue.value">

</
</xsjextenSion>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="AnalogControl" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#AnalogControl">
<xs:annotation>
<xs:documentation>An analog control used for supervisory control.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:Control">
<xs:sequence>
<xs:element name="AnalogValue" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#AnalogControl. AnalogValue">
<xs:annotation>
<xs:documentation>The MeasurementValue that is controlled.</xs:documentation>
</xs:annotation>
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#AnalogValue">
<xs:attribute name="ref" type="xs:string"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
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</xs:complexType>
<xs:complexType name="AnalogValue" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#AnalogValue">
<xs:annotation>
<xs:documentation>AnalogValue represents an analog MeasurementValue.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:MeasurementValue">
<xs:sequence>
<xs:element name="value" type="xs:float" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#AnalogValue.value">
<xs:annotation>
<xs:documentation>The value to supervise.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>

</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="Command" sawsdl:modelReference="http://iec.ch/TC57/2014/CJ¥
dcim12#Cpmmand">
<xs:anpotation>
<xs:@locumentation>A Command is a discrete control used for supervisory contrQ
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:Control">
<xp:sequence>
¥xs:element name="value" type="xs:integer" minOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<xs:annotation>
<xs:documentation>The value representing the actia
</xs:annotation>
§/xs:element>
¥xs:element name="DiscreteValue" minOccu
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl¥
<xs:annotation>
<xs:documentation>The
</xs:annotation>

<xs:attribute na
</xs:complexType?
§/xs:element>
</¥s:sequenc
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:com \
<xs:an|
<xs:
the state in
</xs:af
<xs:coft
<xs:
<x:
sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Control.operationInProgress">
<xs‘annotation>

<xs:documentation>Indicates that a client is currently sending control commands that has not
completed.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="timeStamp" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Control.timeStamp">
<xs:annotation>
<xs:documentation>The last time a control output was sent.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="DiscreteValue" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#DiscreteValue">
<xs:annotation>
<xs:documentation>DiscreteValue represents a discrete MeasurementValue.</xs:documentation>
</xs:annotation>
<xs:complexContent>

Value">

ontrol">

change
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<xs:extension base="m:MeasurementValue">
<xs:sequence>
<xs:element name="value" type="xs:integer" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#DiscreteValue.value">
<xs:annotation>
<xs:documentation>The value to supervise.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="IdentifiedObject" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#ldentifiedObject">
<xs:annotation>
<xs:documentation>This is a root class to provide common identification for all classes needing jdentification and naming
attributes.4/xs:documentation>
</xs:afnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedOb)e
<x$:annotation>
$xs:documentation>Master resource identifier issued by a model authority. {he mRID\ i ithi change
context. Global uniqueness is easily achieved by using a UUID, as specified in R . UID is
strongly recommended.</xs:documentation>
¥xs:documentation>For CIMXML data files in RDF syntax conforming toJEC 64
mapped tof rdf:ID or rdf:about attributes that identify CIM object elements.
</¥s:annotation>
</xsjelement>
<xs:¢lement name="name" type="xs:string" minOccurs="0"
sawsdl:modelReference="http://iec.ch/TC57/2014/ClpM>schemaeiqn17-
<x$:annotation>
¥xs:documentation>The name is any free I
object.</xg:documentation>
</¥s:annotation>
</xsjelement>
<xs:g¢lement name="Names" type="m:Name"
sawsdl:modelReference="http://ie
<xp:annotation>
¥xs:documentation>4
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:com
dcim12#Mf
<xs:an|
<xs:
source. Mg
measurem,
</xs:af
<xs:COft
<xs:
<xp:
sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#MeasurementValue.timeStamp">
<xs‘annotation>
<xs:documentation>The time when the value was last updated</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="MeasurementValueQuality" type="m:MeasurementValueQuality" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#MeasurementValue.MeasurementValueQuality">
<xs:annotation>
<xs:documentation>A MeasurementValue has a MeasurementValueQuality associated with
it.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="MeasurementValueQuality" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#MeasurementValueQuality">
<xs:annotation>
<xs:documentation>Measurement quality flags. Bits 0-10 are defined for substation automation in draft IEC 61850 part 7-
3. Bits 11-15 are reserved for future expansion by that document. Bits 16-31 are reserved for EMS
applications.</xs:documentation>

S

7-

specific
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</xs:annotation>
<xs:complexContent>
<xs:extension base="m:Quality61850">
<xs:sequence/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="Name" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Name">

<xs:annotation>

<xs:documentation>The Name class provides the means to define any number of human readable names for an object.
A name is &lt;b&gt;not&lt;/b&gt; to be used for defining inter-object relationships. For inter-object relationships instead use the

object identification 'mRID'.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="name" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Name.name">

<xp:annotation>
¥xs:documentation>Any free text that name the object.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:¢lement name="NameType" type="m:NameType" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Name.Nan
<xp:annotation>
¥xs:documentation>Type of this name.</xs:documentation>
</js:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="NameType" sawsdl:modelReference="httpi//iec.ch/I C57/2014/CIM
dcim12#NameType">
<xs:anhotation>
<xs:flocumentation>Type of name. Possible ¥alues\or aftri
profiles mdy specify types. An enterprise may have

chema-cim17-

ard
bbject, e.g.

a planning|system may have different names from an EMS. g IT system,
e.g. localNpme as defined in CIM version 14. The defthition from™¢

<xs:@locumentation>The localName is a huma eina
naming higrarchy similar to a file diregtory structure. A e
VoltageLeyel, Equipment etc. Chilg in's i chy have names that typically are unique afnong

them.</xs:focumentation>
</xs:amnotation>
<xs:sefjuence>

<xs:¢lement name='dess(iption’
sawsdl:modelRefereng 2
<xp:annotation

fxs:documentatiQ i \ e.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:¢lement :string”minOccurs="1" maxOccurs="1"

sawsdl:mo] ¢
<X

4

' tiRe='xs:string™pinOegurs="0" maxOccurs="1"

</
</xs
<xs: eTypeAuthority” type="m:NameTypeAuthority” minOccurs="0" maxOccurs="1"
sawsdl:mofdelReference=Chttp7/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#NameType.NameTypeAuthority">

<xp:afipotation>
$xssdocumentation>Authority responsible for managing names of this type.</xs:documentation>

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

<xs:complexType name="NameTypeAuthority" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-

dcim12#NameTypeAuthority">
<xs:annotation>

<xs:documentation>Authority responsible for creation and management of names of a given type; typically an

organization or an enterprise system.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"

sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#NameTypeAuthority.description">

<xs:annotation>
<xs:documentation>Description of the name type authority.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="name" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#NameTypeAuthority.name">
<xs:annotation>
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<xs:documentation>Name of the name type authority.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Quality61850" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#Quality61850">
<xs:annotation>
<xs:documentation>Quality flags in this class are as defined in IEC 61850, except for estimatorReplaced, which has been
included in this class for convenience.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="badReference" type="xs:boolean" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Quality61850.badReference">
<xs:annotation>
<xs:documentation>Measurement value may be incorrect due to a reference being out of
calibration}</xs:documentation>
</js:annotation>
</xsjelement>
<xs:glement name="estimatorReplaced" type="xs:boolean" minOccurs="0" maxOccurg="Y
sawsdl:mofelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Quality61850,estik
<x$:annotation>
¥xs:documentation>Value has been replaced by State Estimator. estimatorR
but has bepn put in this class for convenience.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:@¢lement name="failure" type="xs:boolean" minOccurs="0" max@Cccurs
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<x$:annotation>
¥xs:documentation>This identifier indicates that a supery
communication failure.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:¢lement name="oldData" type="xs:boolean" m{ X
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl¥ 1% q i .
<xp:annotation>
¥xs:documentation>Meas is'old al Sibly iqvatid,as it has not been successfully updated|during a
specified time interval.</xs:documeitatien>
</js:annotation>
</xsjelement>

ality bit

ailure, e.g.

<xs:¢lement name="opefatoxBlocks &="Xs; #rOccurs="0" maxOccurs="1"
sawsdl:mofdelReference®\htt a-cim17-dcim12#Quality61850.operatorBlocked">
<x$:annotatio
¥xs:documen a e is blocked and hence unavailable for transmission.</xs:documentaftion>
</¥s:annotation>
</xsjelement>
<xs:¢lement nante= ia s:boglean” minOccurs="0" maxOccurs="1"
sawsdl:mo] 8 /i 4/CIM-schema-cim17-dcim12#Quality61850.oscillatory">

<xp:
9 R gme overload of the communication it is sensible to detect and suppress ogcillating
(fast changjr i inputs. gnal changes in a defined time (tosc) twice in the same direction (from 0 to 1 or frogm 1 to 0)
then oscilliti € tail quality identifier "oscillatory" is set. If it is detected a configured numbers of fransient
changes c z . Inthig'time the validity status "questionable" is set. If after this defined numbers of changes the
signal is stfll in the oscillating ‘state the value shall be set either to the opposite state of the previous stable value or to ja defined
default valie. In(this:case.the ¥alidity status "questionable" is reset and "invalid" is set as long as the signal is oscillatipg. If it is
configured|such that no transSient changes should be passed by then the validity status "invalid" is set immediately in gddition to
the detail quality identifier "oscillatory" (used for status information only).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="outOfRange" type="xs:boolean" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Quality61850.outOfRange">
<xs:annotation>
<xs:documentation>Measurement value is beyond a predefined range of value.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="overFlow" type="xs:boolean" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Quality61850.overFlow">
<xs:annotation>
<xs:documentation>Measurement value is beyond the capability of being represented properly. For example, a
counter value overflows from maximum count back to a value of zero.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="source" type="m:Source" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Quality61850.source">
<xs:annotation>
<xs:documentation>Source gives information related to the origin of a value. The value may be acquired from the
process, defaulted or substituted.</xs:documentation>
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</xs:annotation>
</xs:element>
<xs:element name="suspect" type="xs:boolean" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Quality61850.suspect">
<xs:annotation>
<xs:documentation>A correlation function has detected that the value is not consitent with other values. Typically set
by a network State Estimator.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="test" type="xs:boolean" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Quality61850.test">
<xs:annotation>
<xs:documentation>Measurement value is transmitted for test purposes.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="validity" type="m:Validity" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Quality61850.validity;
<x$:annotation>
$xs:documentation>Validity of the measurement value.</xs:documentation>
</js:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="RaiseLowerCommand" sawsdl:modelReference="httpi//i
dcim12#RgiseLowerCommand">
<xs:anhotation>
<xs:flocumentation>An analog control that increase or decrease a s¢ 6 .<Ixg:documentatipn>
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:AnalogControl">
<xp:sequence/>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="SetPoint" sawsdl:modelR
<xs:anpotation>
<xs:
</xs:amnotation>
<xs:complexContent>
<xs:¢xtension base="m:
<xp:sequence>

¥xs:element naqe="
sawsdl:mofdelRefereng
<xs:annotatiQn

<xs:documenta

im17-

éference="hi{p: T C57/2014/CIM-schema-cim17-dcim12#SetPoint">

U

{/xs:elementX
</¥s:sequepce>
</xsjextension>
</xs:cq
</xs:con

ource" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Soyrce">
<xs:flocumentation>Solrce gives information related to the origin of a value.</xs:documentation>
</xs:amnotation>
<xs:regtriction’base="xsstring">
<xs:gnueration value="DEFAULTED">
<xs:annotation>
<xs:documentation>The value contains a default value.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="PROCESS">
<xs:annotation>
<xs:documentation>The value is provided by input from the process I/O or being calculated from some
function.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="SUBSTITUTED">
<xs:annotation>
<xs:documentation>The value is provided by input of an operator or by an automatic source.</xs:documentation>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="StringMeasurementValue" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#StringMeasurementValue">
<xs:annotation>
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<xs:documentation>StringMeasurementValue represents a measurement value of type string.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:MeasurementValue">
<xs:sequence>
<xs:element name="value" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StringMeasurementValue.value">
<xs:annotation>
<xs:documentation>The value to supervise.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:simpleType name="Validity" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim1Z-dcim12#Validity">
<xs:anpotation>
<xs:flocumentation>Validity for MeasurementValue.</xs:documentation>
</xs:amnotation>
<xs:regtriction base="xs:string">
<xs:gnumeration value="GOOD">
<x$:annotation>
$xs:documentation>The value is marked good if no abnormal condition of tle acquisith
source is detected.</xs:documentation>
</¥s:annotation>
</xsjenumeration>
<xs:gnumeration value="INVALID">
<x$:annotation>
¥xs:documentation>The value is marked invalid when a supervisi i is itions of the
acquisition| function or the information source (missing or non-opera itiy icesh The value is not defined urpder this
condition. The mark invalid is used to indicate to the gfte g X
used.</xs:flocumentation>
</j¥s:annotation>
</xsjenumeration>
<xs:gnumeration value="QUESTIONABLE">
<xp:annotation>
$xs:documentation>The vg
however ttle value could still be valid
should be pised.</xs:documentationx
</j¥s:annotation>
</xsjenumeration>

</xs:restriction>
</xs:simpleType>
</xs:schema>

B.4 Operationg

infgrmation

ipur,
iohable"

<?xml verdi
<xs:schem
xmlns:saw|
xmlns:m="
elementFol
<xs:ann(
<xs:do|
</xs:annptation>
<xs:elenjentindme="OperationalTags" type="m:OperationalTags"/>
<xs:com J:UATypU e u—;—"CpUl atior |q:Taya"
<xs:sequence>
<xs:element name="OperationalTag" type="m:OperationalTag" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Asset" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Asset">
<xs:annotation>
<xs:documentation>Tangible resource of the utility, including power system equipment, various end devices, cabinets,
buildings, etc. For electrical network equipment, the role of the asset is defined through PowerSystemResource and its
subclasses, defined mainly in the Wires model (refer to IEC61970-301 and model package IEC61970::Wires). Asset description
places emphasis on the physical characteristics of the equipment fulfilling that role.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. mRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>

001/XMLSchema" xmIns:a="http://langdale.com.au/2005/Message#"
X g gdl" xmIns="http://langdale.com.au/2005/Message#"
=3 c/T 2014/ eratlonaITags/Z#" targetNamespace "http://iec.ch/TC57/2014/Operational Tags/R#"

6
=
[
=2
[0
Q 2
Q.
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</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="OperationalTag" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#OperationalTag">
<xs:annotation>
<xs:documentation>Operational tag placed on a power system resource or asset in the context of switching plan
execution or other work in the field.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID._The use of UUID is
strongly recommended.</xs:documentation>
¥xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-55
mapped to| rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:glement name="authorName" type="xs:string" minOccurs="0" maxOccurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Docurient.a
<xg:annotation>
¥xs:documentation>Name of the author of this document.</xs:docu
</¥s:annotation>
</xsjelement>
<xs:g¢lement name="comment" type="xs:string" minOccurs="0" mAxOc
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<xp:annotation>
¥xs:documentation>Free text comment.</xg
</¥s:annotation>
</xsjelement>
<xs:¢lement name="description" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl¥
<xp:annotation>
¥xs:documentation>The d
unique and may not correlate to a p
</js:annotation>
</xsjelement>
<xs:glement name="subj

sawsdl:modelReferenceahttp:Ki
<x$:annotatio
¥xs:documen

</{s:annotation>
</xsjelement>
<xs:¢lement na
sawsdl:modelReferg
<xp:annogation
xs;:dochmentatioQk Utity-spe classification of this document, according to its corporate standards, pragtices, and
stergs {e.gxfer management of assets, maintenance, work, outage, customers, etc.).</xs:documentatior}>

mRIL

S

scription is a free hu P non

mihkg hierarchy.<

4

existing IT

sawsdl:mofdelReference
<xp:afnotation>
$xssdocumentation>Asset on which this tag has been placed.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="PowerSystemResource" type="m:PowerSystemResource" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Operational Tag.PowerSystemResource">
<xs:annotation>
<xs:documentation>Power system resource on which this tag has been placed.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="TagAction" type="m:TagAction" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#OperationalTag. TagAction">
<xs:annotation>
<xs:documentation>Tag action associated with this tag.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PowerSystemResource" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#PowerSystemResource">
<xs:annotation>

Chttp7/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Operational Tag.Asset">
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<xs:documentation>A power system resource can be an item of equipment such as a switch, an equipment container
containing many individual items of equipment such as a substation, or an organisational entity such as sub-control area. Power
system resources can have measurements associated.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Assets" type="m:Asset" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PowerSystemResourte.Assets">
<x$:annotation>
$xs:documentation>All assets represented by this power system resource. For example, multiple
are electrigally modelled as a single AC line segment.</xs:documentation>
</{s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="SwitchingStepGroup" sawsdl:modelReference="http?//iec: X -schema-cim17-
dcim12#SyitchingStepGroup">
<xs:anpotation>
<xs:@locumentation>A logical step, grouping atomic switching step
change topology (e.g. placing a jumper between two cuts).</xs:docume
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM
<xp:annotation>

ohdlictor| assets

¥xs: documentatlon>Master resource |dent| fer issued by a odel ity. i i ithi change
context. G i UIDis
strongly ref:

9 is

mapped to) rdf:ID or rdf:about attribut
</j¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType na
dcim12#T4gAction">
<xs:anpotation>
<xs:
</xs:af
<xs:se
<xs:
sawsdl:mogé
<X$ 8
</js:annotatiQn>
</xsjelemént>
<xs:¢leent’'name="SWitchingStepGroup" type="m:SwitchingStepGroup" minOccurs="0" maxOccurs="1"
sawsdl:modelRéference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TagAction. SwitchingStepGroup">
<xs:annotation>
<xs:documentation>Group to which this step belongs.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="TagActionKind" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#TagActionKind">
<xs:annotation>
<xs:documentation>Kind of action on tag.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="place">
<xs:annotation>
<xs:documentation>Place the tag.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="remove">
<xs:annotation>
<xs:documentation>Remove the tag.</xs:documentation>
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</xs:annotation>
</xs:enumeration>
<xs:enumeration value="verify">
<xs:annotation>
<xs:documentation>Verify the tag.</xs:documentation>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>
</xs:schema>

B.5 OperationsConfig message payload

<?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#"
xmlins:sawpdI="http:/lwww.w3.org/ns/sawsdl" xmIins="http://Tangdale.com.au/2005/Message#"
xmlns:m="nttp://iec.ch/TC57/2014/OperationsConfig#" targetNamespace="http://iec.ch/TC57/201
elementFofmDefault="qualified" attributeFormDefault="unqualified">
<xs:anndtation>
<xs:documentation/>
</xs:annptation>
<xs:elenjent name="OperationsConfig" type="m:OperationsConfig"/>
<xs:complexType name="OperationsConfig">
<xs:sefjuence>
<xs:@¢lement name="Asset" type="m:Asset" minOccurs="0" maxOccurs="uhkbounded\{/>
<xs:¢lement name="FaultCauseType" type="m:FaultCauseType" mirOccuxs="0 maxOcciys="vppounded"/>
<xs:¢lement name="UsagePoint" type="m:UsagePoint" minOccurg=
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="Asset" sawsdl:modelRefers
<xs:anhotation>

perationsGonfigH

L ot">

<xs:@locumentation>Tangible resource of the utility, ingludi binets,
buildings, ¢tc. For electrical network equipment, the rol afi it
subclasseg, defined mainly in the Wires model (refer 6 Q escription

places emphasis on the physical characteristics of the equij
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name= "mRID"
sawsdl:mo i
<xp
context. G
strongly ref
mapped to)
</
</xs
<XS: i pe="r:Location" minOccurs="0" maxOccurs="1"
sawsdl:mo] ="hip:/isc.ch/RC57/2014/CIM-schema-cim17-dcim12#Asset.Location">
<X§.4
</
</xs
<xs:¢lement hames"Megasurements" type="m:Measurement" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelRefefence="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Asset.Measurements">
<xp:annotation/>
</xs:element>
<xs:element name="PowerSystemResources" type="m:PowerSystemResource" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Asset.PowerSystemResources">
<xs:annotation>
<xs:documentation>All power system resources used to electrically model this asset. For example, transformer asset
is electrically modelled with a transformer and its windings and tap changer.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Equipment" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#Equipment">
<xs:annotation>
<xs:documentation>The parts of a power system that are physical devices, electronic or mechanical.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:PowerSystemResource">
<xs:sequence/>
</xs:extension>
</xs:complexContent>

change
UIDis

RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is

object elements.</xs:documentation>
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</xs:complexType>
<xs:complexType name="FaultCauseType" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#FaultCauseType">
<xs:annotation>
<xs:documentation>Type of cause of the fault.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. mRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xsjelement>
<xs:¢lement name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.descript{oi
<xp:annotation>
¥xs:documentation>The description is a free human readable text describing or na
unique and may not correlate to a naming hierarchy.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:g¢lement name="name" type="xs:string" minOccurs="0" maxOccurs="
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Ide
<x$:annotation>
¥xs:documentation>The name is any free human readable a
object.</xg:documentation>
</{s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="Location" sawsdl:modelRe
<xs:anhotation>
<xs:flocumentation>The place, scene, or point|of soprethi whers will be at a
given momjent in time. It can be defing
system.</¥s:documentation>
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRI

sawsdl:modelReferenceahttp:Ki
<x$:annotatio
¥xs:documen n

B> non

|_ocation">

araxOccurs="1"
a-cim17-dcim12#ldentifiedObject. nRID">

ntifierissued by a model authority. The mRID is unique within an exchange

context. Global uniquenessd g #UUID, as specified in RFC 4122, for the mRID. The use of YUID is
strongly re :
9 N in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to qttri vat i ify CIM object elements.</xs:documentation>
</
</xs
</xs:sggliehce>
</xs:conj}
<xs:com y ément" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-

dcim12#Measurement">
<xs:anpotation>
<xs:floeumentation>A"Measurement represents any measured, calculated or non-measured non-calculated qugntity. Any
piece of equipment may contain Measurements, e.g. a substation may have temperature measurements and door opén
indications, a transformer may have oil temperature and tank pressure measurements, a bay may contain a number of power
flow measurements and a Breaker may contain a switch status measurement.</xs:documentation>
<xs:documentation>The PSR — Measurement association is intended to capture this use of Measurement and is included
in the naming hierarchy based on EquipmentContainer. The naming hierarchy typically has Measurements as leafs, e.g.
Substation-VoltageLevel-Bay-Switch-Measurement.</xs:documentation>
<xs:documentation>Some Measurements represent quantities related to a particular sensor location in the network, e.g. a
voltage transformer (PT) at a busbar or a current transformer (CT) at the bar between a breaker and an isolator. The sensing
position is not captured in the PSR — Measurement association. Instead it is captured by the Measurement — Terminal
association that is used to define the sensing location in the network topology. The location is defined by the connection of the
Terminal to ConductingEquipment.</xs:documentation>
<xs:documentation>If both a Terminal and PSR are associated, and the PSR is of type ConductingEquipment, the
associated Terminal should belong to that ConductingEquipment instance.</xs:documentation>
<xs:documentation>When the sensor location is needed both Measurement-PSR and Measurement-Terminal are used.
The Measurement-Terminal association is never used alone.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. mRID">
<xs:annotation>
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<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PowerSystemResource" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#PowerSystemResource">
<xs:annotation>
<xs:documentation>A power system resource can be an item of equipment such as a switch, an equipment container
containing many individual items of equipment such as a substation, or an organisational entity such as sub-control area. Power
system resources can have measurements associated.</xs:documentation>
</xs:annotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.
<xp:annotation>

¥xs:documentation>Master resource identifier issued by a model authority. The m i ithi (shange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4 UID is
strongly recommended.</xs:documentation>

¥xs:documentation>For CIMXML data files in RDF syntax conforming tg 5% { is

mapped to| rdf:ID or rdf:about attributes that identify CIM object elements.</xs:d
</js:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="UsagePoint" sawsdl:modelReference
dcim12#UgagePoint">
<xs:anhotation>
<xs:flocumentation>Logical or physical point in i € I at the
place whefe a physical or virtual meter may be located; 2 i entation>
</xs:amnotation>
<xs:sefjuence>
<xs:glement name="Equipmenjs
sawsdl:modelReference="http://ie
<x$:annotation>
¥xs:documentation>
</js:annotation>

</xsjelement>
</xs:s¢quence>
</xs:conjplexType>

</xs:schen

B.6 OQOuta

<?xml verdi
<xs:scheny
xmins:sawpd|=
xmlns:m="
elementFo
<xs:annqtation™
<xs:documentation/>
</xs:annptatien>
<xs:element name="OutagesAndFaults” type="m:OutagesAndFaults"7>
<xs:complexType name="OutagesAndFaults">
<xs:sequence>
<xs:element name="EquipmentFault" type="m:EquipmentFault" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="LineFault" type="m:LineFault" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Outage" type="m:Outage" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="ACLineSegment" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#ACLineSegment">
<xs:annotation>
<xs:documentation>A wire or combination of wires, with consistent electrical characteristics, building a single electrical
system, used to carry alternating current between points in the power system.</xs:documentation>
<xs:documentation>For symmetrical, transposed 3ph lines, it is sufficient to use attributes of the line segment, which
describe impedances and admittances for the entire length of the segment. Additionally impedances can be computed by using
length and associated per length impedances.</xs:documentation>
<xs:documentation>The BaseVoltage at the two ends of ACLineSegments in a Line shall have the same
BaseVoltage.nominalVoltage. However, boundary lines may have slightly different BaseVoltage.nominalVoltages and variation
is allowed. Larger voltage difference in general requires use of an equivalent branch.</xs:documentation>
</xs:annotation>

ilts/1#"
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<xs:complexContent>
<xs:extension base="m:Equipment">
<xs:sequence/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="DateTimelnterval" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#DateTimelnterval">
<xs:annotation>
<xs:documentation>Interval between two date and time points.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="end" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#DateTimelnterval.end">
<xs:annotation>
<xs:documentation>End date and time of this interval.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:g¢lement name="start" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#DateTimelnte
<xp:annotation>
¥xs:documentation>Start date and time of this interval.</xs:documentation>
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="Equipment" sawsdl:modelReference="http://igc. a‘cim17-
dcim12#Equipment">
<xs:anpotation>
<xs:flocumentation>The parts of a power system that are physicaldevicgs
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minQccurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM- im i entifitdObject. MRID">
<x$:annotation>
¥xs:documentation>Master resource ident fier isgue odlel authority. The mRID is unique within an exchange
context. Global uniqueness is easily iffedih RFC 4122, for the mRID. The use of YUID is
strongly recommended.</xs:docu
¥xs:documentation>For i R F syntax ¢ap ormlng to IEC 61970 552 Edition 1, the mRI[
mapped to| rdf:ID or rdf:about aftxi S
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:com

art"s

,CSCtro ic or mechanical.</xs:documentation>

S

<xs:an
<XS:
internal to
</xs:al
<XS:CO
<XS:

<Xp:

aults

4

sawsdl:mofdelReference=Chttp7/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Fault. FaultyEquipment">
<Xs:arnotation>
<xs:documentation>Equipment carrying this fault.</xs:documentation>
<xs:documentation>Use if you don't have detailed terminals (connectivity) model.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Terminal" type="m:Terminal" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#EquipmentFault. Terminal">
<xs:annotation>
<xs:documentation>The terminal connecting to the bus to which the fault is applied.</xs:documentation>
<xs:documentation>Use if you have designation of the terminal (of the faulty equipment).</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Fault" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Fault">
<xs:annotation>
<xs:documentation>Abnormal condition causing current flow through conducting equipment, such as caused by
equipment failure or short circuits from objects not typically modeled (for example, a tree falling on a line).</xs:documentation>
</xs:annotation>
<xs:sequence>
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<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">
<xs:annotation>
<xs:documentation>The description is a free human readable text describing or naming the object. It may be non
unique and may not correlate to a naming hierarchy.</xs:documentation>
</xs:annotation>
</xsjelement>
<xs:¢lement name="kind" type="m:PhaseConnectedFaultKind" minOccurs="1" maxOccurss’
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Fault.kind">
<xp:annotation>
¥xs:documentation>The kind of phase fault.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:glement name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifi
<xp:annotation>
¥xs:documentation>The name is any free human readable and ¢
object.</xg:documentation>
</js:annotation>
</xsjelement>
<xs:g¢lement name="phases" type="m:PhaseCote
sawsdl:modelReference="http://iec.ch/TC57/2014/R
<x$:annotation>
¥xs:documentation>The phases participating in the fault: cti r specified
by the typg of fault.</xs:documentation>
</{s:annotation>
</xsjelement>
<xs:¢lement name="FaultCagse
sawsdl:modelReference="http://iec.sb/TCE
<x$:annotation>
¥xs:documentation>p

</¥s:annotation>
</xsjelement>
<xs:glement nams [

sawsdl:mofdelReference="h¢
<xk:

CIM-

¥xstattribute namé
</¥s:eomplexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="FaultCauseType" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#FaultCauseType">
<xs:annotation>
<xs:documentation>Type of cause of the fault.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>

="ref" type="xs:string"/>
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</xs:complexType>
<xs:complexType name="Faultimpedance" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#Faultimpedance">
<xs:annotation>
<xs:documentation>Impedance description for the fault.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="rGround" type="m:Resistance" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Faultimpedance.rGround">
<xs:annotation>
<xs:documentation>The resistance of the fault between phases and ground.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="rLineToLine" type="m:Resistance" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Faultimpedance.rLineToLine">
<xs:annotation>
¥xs:documentation>The resistance of the fault between phases.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:¢lement name="xGround" type="m:Reactance" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Faultimpedance.
<x$:annotation>
$xs:documentation>The reactance of the fault between phases and ground<</xs:docuR
</j¥s:annotation>
</xsjelement>
<xs:g¢lement name="xLineToLine" type="m:Reactance" minOccurs="1" maxQccur
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcjn i
<x$:annotation>
¥xs:documentation>The reactance of the fault between phase
</j¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="LineFault" sawsdl:modelRefe
dcim12#LineFault">
<xs:anhotation>
<xs:
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:
<xp:sequence>

¥xs:element naqe="
sawsdl:mofdelRefereng
<xs:annotatiQn

sLength” minOccurs="0" maxOccurs="1"
-cim17-dcim12#LineFault.lengthFromTerminal1">

number 1
¥xs: 9 = irte ent" type="m:ACLineSegment" minOccurs="1" maxOccurs="1"
sawsdl:mo| RHEg. 5712014/CIM-schema-cim17-dcim12#LineFault. ACLineSegment">
line segment of this line fault.</xs:documentation>
</
</xsjextension>

</xs:cgmplexContent>
</xs:complexType>
<xs:complexType name="Outage" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Outage">
<xs:annotation>
<xs:documentation>Document describing details of an active or planned outage in a part of the electrical
network.</xs:documentation>
<xs:documentation>A non-planned outage may be created upon:</xs:documentation>
<xs:documentation>- a breaker trip,</xs:documentation>
<xs:documentation>- a fault indicator status change,</xs:documentation>
<xs:documentation>- a meter event indicating customer outage,</xs:documentation>
<xs:documentation>- a reception of one or more customer trouble calls, or</xs:documentation>
<xs:documentation>- an operator command, reflecting information obtained from the field crew.</xs:documentation>
<xs:documentation>Outage restoration may be performed using a switching plan which complements the outage
information with detailed switching activities, including the relationship to the crew and work.</xs:documentation>
<xs:documentation>A planned outage may be created upon:</xs:documentation>
<xs:documentation>- a request for service, maintenance or construction work in the field, or</xs:documentation>
<xs:documentation>- an operator-defined outage for what-if/contingency network analysis.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
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<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="cause" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Outage.cause">
<xs:annotation>
<xs:documentation>One or more causes of this outage.</xs:documentation>
<xs:documentation>Note: At present, this is a free text; could be replaced with a separate associated class in case we
have multiple causes (e.g. OutageCauseType, inheriting from IdentifiedObject).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:glement name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#IdentifiedObject.d
<xp:annotation>
¥xs:documentation>The description is a free human readable text describing or ngrmi
unique and may not correlate to a naming hierarchy.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:¢lement name="isPlanned" type="xs:boolean" minOccurs="1" maxOcc
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#
<xp:annotation>
¥xs:documentation>True if planned, false otherwise (for example due
</js:annotation>
</xsjelement>
<xs:¢lement name="name" type="xs:string" minOccurs= "0"
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl) 4
<xp:annotation>
¥xs:documentation>The name is any free I
object.</xg:documentation>
</js:annotation>
</xsjelement>
<xs:glement name="subject" type="xs:string"
sawsdl:modelReference="http://ie
<x$:annotation>
¥xs:documentation>Pocum
</js:annotation>

</xsjelement>
<xs:¢lement nag 2
sawsdl:moelReferences"hftpa/i

<xp:annotation>
time.</xs:q
</
</xs
<xs:
sawsdl:mogé
<X$ 8
whereas th
</js:annotation
</xsjelement>
<xs:¢lemeént name="0OpenedSwitches" type="m:Switch" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Outage.OpenedSwitches">
<xs:annotation>
<xs:documentation>All potentially open switches causing this outage. This realationship is meant to be used as
"indication" for initiation of outage-related business processes, whereas for actual actions of switches, SwitchAction-Switch
relationship should be used.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="status" type="m:Status" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.status">
<xs:annotation>
<xs:documentation>Status of subject matter (e.g., Agreement, Work) this document represents. For status of the
document itself, use 'docStatus' attribute.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="summary" type="m:ServicePointOutageSummary" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#QOutage.summary">
<xs:annotation>
<xs:documentation>Summary counts of service points (customers) affected by this outage.</xs:documentation>
</xs:annotation>
</xs:element>

E non

A4

=nqn

hge only,
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</xs:sequence>
</xs:complexType>
<xs:simpleType name="PhaseCode" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#PhaseCode">
<xs:annotation>
<xs:documentation>An unordered enumeration of phase identifiers. Allows designation of phases for both transmission
and distribution equipment, circuits and loads. The enumeration, by itself, does not describe how the phases are connected
together or connected to ground. Ground is not explicitly denoted as a phase.</xs:documentation>
<xs:documentation>Residential and small commercial loads are often served from single-phase, or split-phase, secondary
circuits. For example of s12N, phases 1 and 2 refer to hot wires that are 180 degrees out of phase, while N refers to the neutral
wire. Through single-phase transformer connections, these secondary circuits may be served from one or two of the primary
phases A, B, and C. For three-phase loads, use the A, B, C phase codes instead of s12N.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="A">
<xs:annotation>
¥xs:documentation>Phase A.</xs:documentation>
</js:annotation>
</xsjenumeration>
<xs:gnumeration value="AB">
<xp:annotation>
¥xs:documentation>Phases A and B.</xs:documentation>
</¥s:annotation>
</xsjenumeration>
<xs:gnumeration value="ABC">
<x$:annotation>
¥xs:documentation>Phases A, B, and C.</xs:documentation>
</¥s:annotation>
</xsjenumeration>
<xs:gnumeration value="ABCN">
<x$:annotation>
fxs:documentation>Phases A, B, C, and{\.
</j¥s:annotation>
</xsjenumeration>
<xs:gnumeration value="ABN">
<xp:annotation>
$xs:documentation>Phases A, B, and neut|
</¥s:annotation>
</xsjenumeration>
<xs:gnumeration value="}
<x$:annotation>

¥xs:documentation>Rhases A'a
</¥s:annotati
</xsjenumeration

<xs:
<xk:
J
</
</xs
<xs:
<XE7

e

</
</xs
<XS:
<xp:annotation>
fxssdocumentation>Phase B.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="BC">
<xs:annotation>
<xs:documentation>Phases B and C.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="BCN">
<xs:annotation>
<xs:documentation>Phases B, C, and neutral.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="BN">
<xs:annotation>
<xs:documentation>Phases B and neutral.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="C">
<xs:annotation>
<xs:documentation>Phase C.</xs:documentation>
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</xs:annotation>
</xs:enumeration>
<xs:enumeration value="CN">
<xs:annotation>
<xs:documentation>Phases C and neutral.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="N">
<xs:annotation>
<xs:documentation>Neutral phase.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="none">
<xs:annotation>
<xs:documentation>No phases specified.</xs:documentation>
</xs:annotation>
</xsjenumeration>
<xs:¢numeration value="s1">
<xp:annotation>
¥xs:documentation>Secondary phase 1.</xs:documentation>
</¥s:annotation>
</xsjenumeration>
<xs:¢numeration value="s12">
<x$:annotation>
$xs:documentation>Secondary phase 1 and 2.</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:¢numeration value="s12N">
<xp:annotation>
¥xs:documentation>Secondary phases 1, 2, and neutra
</{s:annotation>
</xsjenumeration>
<xs:@numeration value="s1N">
<xp:annotation>
¥xs:documentation>Secondary phase 1 and neutral.<
</¥s:annotation>
</xsjenumeration>
<xs:¢numeration value="s2"
<x$:annotation>
¥xs:documentation>$e
</{s:annotation>

</xsjenumeration
<xs:@numeration S
<xp:annotation

$xs:documentatiq

</
</xs
</xs:rg
</xs:sim
<xs:simg
dcim12#Pipa
<xs:an|
<xs:
</xs:af
<xs:re
<xs:gndmeration valug="lineToGround">
<xp:annotation>
<xs:documentation>The fault connects the indicated phases to ground. The line to line fault impedance is not used
and assumed infinite. The full ground impedance is connected between each phase specified in the fault and ground, but not
between the phases.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="lineToLine">
<xs:annotation>
<xs:documentation>The fault connects the specified phases together without a connection to ground. The ground
impedance of this fault is ignored. The line to line impedance is connected between each of the phases specified in the fault. For
example three times for a three phase fault, one time for a two phase fault. A single phase fault should not be
specified.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="lineToLineToGround">
<xs:annotation>
<xs:documentation>The fault connects the indicated phases to ground and to each other. The line to line impedance
is connected between each of the phases specified in the fault in a full mesh. For example three times for a three phase fault,
one time for a two phase fault. A single phase fault should not be specified. The full ground impedance is connected between
each phase specified in the fault and ground.</xs:documentation>
</xs:annotation>

-cim17-
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</xs:enumeration>
</xs:restriction>
</xs:simpleType>
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<xs:complexType name="ProtectedSwitch" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-

dcim12#ProtectedSwitch">
<xs:annotation>

<xs:documentation>A ProtectedSwitch is a switching device that can be operated by

ProtectionEquipment.</xs:documentation>
</xs:annotation>
<xs:complexContent>

<xs:extension base="m:Switch">
<xs:sequence/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="ServicePointOutageSummary" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-

cim17-dcim12#ServicePointOutageSummary">
<xs:anpotation>

<xs:flocumentation>Summary counts of service points affected by an outage. These coun{s are s

total and cfitical customer count.</xs:documentation>
</xs:amnotation>
<xs:sefjuence>
<xs:glement name="criticalCount" type="xs:integer" minOccurs="0" maxOccurs
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#S
<x$:annotation>
$xs:documentation>Number of critical service (delivery) points affected
</j¥s:annotation>
</xsjelement>
<xs:¢lement name="totalCount" type="xs:integer" minOccurs="0"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cipiTR
<x$:annotation>
$xs:documentation>Number of all service
</j¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:simgleType name="SinglePha:
dcim12#SihglePhaseKind">
<xs:anhotation>
<xs:flocumentation>Enurf
and distribption equipment, cirg

</xs:amnotation>
<xs:restriction bas¢ istri
<xs:¢numeration xaluesrA

<x$:annotation>

4

</

</xs

<XS:

<X

4

</

</xs

<XS:

<x$:annptation>

¥xs{docimentation>Phase C.</xs:documentation>
</¥s:annotation>

entation>

rred to as

ount">

hission

</xs:enumeration>
<xs:enumeration value="N">
<xs:annotation>
<xs:documentation>Neutral.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="s1">
<xs:annotation>
<xs:documentation>Secondary phase 1.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="s2">
<xs:annotation>
<xs:documentation>Secondary phase 2.</xs:documentation>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>

<xs:complexType name="Status" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status">

<xs:annotation>
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<xs:documentation>Current status information relevant to an entity.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="dateTime" type="xs:dateTime" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.dateTime">
<xs:annotation>
<xs:documentation>Date and time for which status 'value' applies.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="reason" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.reason">
<xs:annotation>
<xs:documentation>Reason code or explanation for why an object went to the current status
'value'.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:glement name="remark" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.remark">
<x$:annotation>
¥xs:documentation>Pertinent information regarding the current 'value', as free fornr'te
</js:annotation>
</xsjelement>
<xs:glement name="value" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.
<x$:annotation>
¥xs:documentation>Status value at 'dateTime'; prior status changes ma he ini nces of aclivity
records aspociated with the object to which this status applies.</xs:documé
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="Switch" sawsdl:modelR
<xs:anhotation>
<xs:@locumentation>A generic device designed to'glose, ar open, ORboth, one hes are
two termingl devices including grounding switches.</
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:Equipme
<xp:sequence>
¥xs:element name="1
sawsdl:modelReference="http:

<xs:annotatjeQ>
<xs:docy ati
</xs:annotation

{/xs:element>
</¥s:sequence>
</xsjextension>
</xs:cq
</xs:com
<xs:com
dcim12#SWi
<xs:an|
<xs:
phase.</xg:
</xs:amnotation>
<xs:sefju€nce>
<xs:¢lemeént name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#IdentifiedObject. mRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="closed" type="xs:boolean" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchPhase.closed">
<xs:annotation>
<xs:documentation>The attribute tells if the switch is considered closed when used as input to topology
processing.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.name">
<xs:annotation>

v

</xs:decumentati

vitch">
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<xs:documentation>The name is any free human readable and possibly non unique text naming the
object.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="normalOpen" type="xs:boolean" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchPhase.normalOpen">
<xs:annotation>
<xs:documentation>Used in cases when no Measurement for the status value is present. If the SwitchPhase has a
status measurement the Discrete.normalValue is expected to match with this value.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="phaseSide1" type="m:SinglePhaseKind" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchPhase.phaseSide1">
<xs:annotation>
<xs:documentation>Phase of this SwitchPhase on the side with terminal sequence number equal 1. Should be a
phase contained in that terminal&amp;rsquo;s phases attribute.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:@¢lement name="phaseSide2" type="m:SinglePhaseKind" minOccurs="1" maxOccursx1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchPhasepheg
<xp:annotation>
¥xs:documentation>Phase of this SwitchPhase on the side with terminal seq
phase confained in that terminal&amp;rsquo;s Terminal.phases attribute.</xs:docum
</j¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="Terminal" sawsdl:modelReference="http://i
dcim12#Tgrminal">
<xs:anpotation>
<xs:glocumentation>An AC electrical connectior
physical cgnnection points called connectivity nodes.
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" mipgOccurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl S
<x$:annotation>
¥xs:documentation>Mas, 3 nifie issue ¢ change
context. Global uniqueness is easil i ing UID is
strongly recommended.</xs:dot e\l
$xs:documentation>For

mapped to| rdf:ID or rdf:abou
</¥s:annotati
</xsjelement>

</xs:s¢quence>
</xs:conjplexType>
<xs:simg &
dcim12#R
<xs:an|
<xs:
</xs:af
<xs:re
</xs:sim
<xs:sim( 21e="Length" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Length">
<xs:anpotation=
<xs:@loeumentation>
</xs:afnotation>
<xs:restriction base="xs:float"/>
</xs:simpleType>
<xs:simpleType name="Reactance" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#Reactance">
<xs:annotation>
<xs:documentation>Reactance (imaginary part of impedance), at rated frequency.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:float"/>
</xs:simpleType>
</xs:schema>

be a

ted at

S

it of length. Never negative.</xs:documentation>

B.7 OutageSchedules message payload

<?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:sawsd|="http://www.w3.org/ns/sawsd|" xmIns="http://langdale.com.au/2005/Message#"
xmlins:m="http://iec.ch/TC57/2014/OutageSchedules/2#" targetNamespace="http://iec.ch/TC57/2014/OutageSchedules/2#"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<xs:annotation>
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<xs:documentation/>
</xs:annotation>
<xs:element name="OutageSchedules" type="m:OutageSchedules"/>
<xs:complexType name="OutageSchedules">
<xs:sequence>
<xs:element name="OutageSchedule" type="m:OutageSchedule" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Approver" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#Approver">
<xs:annotation>
<xs:documentation>Person who accepted/signed or rejected the document.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:DocumentPersonRole">
<xs:sequence/>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="Author" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-
<xs:anhotation>
<xs:@locumentation>Person who created document or activity record.</xs:docum
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:DocumentPersonRole">
<xp:sequence/>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="ConfigurationEvent" sawsdl:modelRefg
dcim12#ConfigurationEvent">
<xs:anpotation>
<xs:flocumentation>Used to report details on ¢
configuratipn.</xs:documentation>
</xs:amnotation>
<xs:sefjuence>
<xs:glement name="createdDa 3
sawsdl:modelReference="http://ie { im12#ActivityRecord.createdDateTime">
<xp:annotation>
¥xs:documentation>[Da i i ivi S which is
the time of|a status change of the assgcia i i

</¥s:annotation>
</xsjelement>
<xs:glement nams="v€as

sawsdl:mofdelReference="h¢
<Xp:
initiated.</
</

</xs
<xs:¢J€

12#Althor">

</js:annotation
</xsjelement>
<xs:glemeént name="type" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ActivityRecord.type">
<xs:annotation>
<xs:documentation>Type of event resulting in this activity record.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Author" type="m:Author" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ActivityRecord.Author">
<xs:annotation>
<xs:documentation>Author of this activity record.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="status" type="m:Status" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ActivityRecord.status">
<xs:annotation>
<xs:documentation>Information on consequence of event resulting in this activity record.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
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<xs:complexType name="DateTimelnterval" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#DateTimelnterval">
<xs:annotation>
<xs:documentation>Interval between two date and time points.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="end" type="xs:dateTime" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#DateTimelnterval.end">
<xs:annotation>
<xs:documentation>End date and time of this interval.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="start" type="xs:dateTime" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#DateTimelnterval.start">
<xs:annotation>
<xs:documentation>Start date and time of this interval.</xs:documentation>
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="DocumentPersonRole" sawsdl:modelReference="http://iec.ch/
dcim12#D¢cumentPersonRole">
<xs:anpotation>
<xs:@locumentation>Person role with respect to documents.</xs:documentati
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:PersonRole">
<xp:sequence/>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="Editor" sawsdl:modelR¢
<xs:anhotation>
<xs:flocumentation>Person who modified the docd
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:Docu
<xp:sequence/>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>

<xs:complexType name="Ele
dcim12#ElectronicAd '®

CIMPsghema-cif17-

chema-cim17-dcim12#Edjtor">

<xs:anpotation>
<xs:flocumentation>
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement
sawsdl:mo|
<X
</
</xs
</xs:sq
</xs:con
<xs:complexFype name="Equipment" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#Equipment">
<xs:annotation>
<xs:documentation>The parts of a power system that are physical devices, electronic or mechanical.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:PowerSystemResource">
<xs:sequence>
<xs:element name="OperationalRestrictions" type="m:OperationalRestriction" minOccurs="0"
maxOccurs="unbounded" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#Equipment.OperationalRestrictions">
<xs:annotation>
<xs:documentation>All operational restrictions for this equipment.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="PSREvents" type="m:PSREvent" minOccurs="1" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PowerSystemResource.PSREvents">
<xs:annotation>
<xs:documentation>All events associated with this power system resource.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
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</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="FloatQuantity" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#FloatQuantity">
<xs:annotation>
<xs:documentation>Quantity with float value and associated unit information.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="multiplier" type="m:UnitMultiplier" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#FloatQuantity.multiplier">
<xs:annotation/>
</xs:element>
<xs:element name="unit" type="m:UnitSymbol" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#FloatQuantity.unit">
<xs:annotation/>
</xsjelement>
<xs:@¢lement name="value" type="xs:float" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#FloatQuantity.value">
<xp:annotation/>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="Issuer" sawsdl:modelReference="http://iec.ch/TC57/2014/C|M-schema-ci i uer">
<xs:anpotation>
<xs:flocumentation>Person who issued the document and is responsible foxits co
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:DocumentPersonRole">
<xp:sequence/>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="OperationalRestriction" sa
dcim12#OperationalRestriction">
<xs:anhotation>

-cim17-

<xs:flocumentation>A documept that can be a iat . ipne i icti pared with
the original| manufacturer's specifi i i al prattice e.g. temporary maximum loadings, maxjmum
switching g

<XS: iocumentat|on>|n thE h ever mal-operates, this is reported centrally and utilities

use their apset systems to ide t|fy a sarhe manufacturer's type. They then apply operatiofal
restrictiond in the operatiepal systems to 0 ntlal problems. After appropriate inspection and maintgnance,
the operatipnal restrictf qay P xs|
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name i i ="m:DateTimelnterval" minOccurs="1" maxOccurs="1"
sawsdl:mo &="http:/Mec. K2014/GIM-schema-cim17-dcim12#OperationalRestriction.activePeriod">
<xp

xs: Y during which this restriction is applied.</xs:documentation>
</
<I/xs
<xs:¢ 3 r|cted Yalue" type="m:FloatQuantity" minOccurs="1" maxOccurs="1"
sawsdl:mo| S : h/TC57/2014/CIM-schema-cim17-dcim12#OperationalRestriction.restrictedValue|>
<xp:
xs: afi Restricted (new) value; includes unit of measure and potentially multiplier.</xs:documeptation>

</y¥s:annotation>
</xsjelement>
</xs:sequence>
</xs:complexType>
<xs:complexType name="OperationalUpdatedRating" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#0OperationalUpdatedRating">
<xs:annotation>
<xs:documentation>Lowered capability because of deterioration or inadequacy (sometimes referred to as derating or
partial outage) or other kind of operational rating change.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:OperationalRestriction">
<xs:sequence>
<xs:element name="changeType" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#OperationalUpdatedRating.changeType">
<xs:annotation>
<xs:documentation>Type of operational updated rating, e.g. a derate, a rerate or a return to
normal.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
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</xs:complexContent>
</xs:complexType>
<xs:complexType name="Outage" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Outage">
<xs:annotation>
<xs:documentation>Document describing details of an active or planned outage in a part of the electrical
network.</xs:documentation>
<xs:documentation>A non-planned outage may be created upon:</xs:documentation>
<xs:documentation>- a breaker trip,</xs:documentation>
<xs:documentation>- a fault indicator status change,</xs:documentation>
<xs:documentation>- a meter event indicating customer outage,</xs:documentation>
<xs:documentation>- a reception of one or more customer trouble calls, or</xs:documentation>
<xs:documentation>- an operator command, reflecting information obtained from the field crew.</xs:documentation>
<xs:documentation>Outage restoration may be performed using a switching plan which complements the outage
information with detailed switching activities, including the relationship to the crew and work.</xs:documentation>
<xs:documentation>A planned outage may be created upon:</xs:documentation>
<xs:documentation>- a request for service, maintenance or construction work in the field, or</xs;dacumentation>
<xs:flocumentation>- an operator-defined outage for what-if/contingency network analysis.</xs‘documentation>
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedOb)e
<xp:annotation>
$xs:documentation>Master resource identifier issued by a model authority. {he mRIDN\ i ithi change
context. Global uniqueness is easily achieved by using a UUID, as specified in R . UID is
strongly recommended.</xs:documentation>
¥xs:documentation>For CIMXML data files in RDF syntax conforming toJEC 64
mapped tof rdf:ID or rdf:about attributes that identify CIM object elements.
</js:annotation>
</xsjelement>
<xs:¢lement name="cancelledDateTime" type="xs: dateTlm
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl)
<xp:annotation>
</js:annotation>
</xsjelement>
<xs:
sawsdl:moj
<xp: annotation>
Xs: documentatlon> Nqte: Atpresent, n case we
have multiple causes (e.g. Out At

</¥s:annotation>
</xsjelement>
<xs:glement nams Pla

sawsdl:mogdelReference="
<Xp:
4

</

</xs

<XS:
sawsdl:mojge
<XH8

S

time.</xs:documentation>
</js:annotation
</xsjelement>
<xs:¢lemeént name="Equipments" type="m:Equipment" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Outage.Equipments">
<xs:annotation>
<xs:documentation>All equipments associated with this outage.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="estimatedPeriod" type="m:DateTimelnterval" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Qutage.estimatedPeriod">
<xs:annotation>
<xs:documentation>Estimated outage period. The start of the period makes sense in case of a planned outage only,
whereas the end of the period corresponds to the estimated restoration time in general.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="PlannedSwitchActions" type="m:SwitchAction" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Outage.PlannedSwitchActions">
<xs:annotation>
<xs:documentation>All switch actions to apply within the scope of this planned outage. Each such action groups
switches to which the action is to apply in order to produce the desired network state considered as outage.</xs:documentation>
</xs:annotation>
</xs:element>
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<xs:element name="status" type="m:Status" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.status">
<xs:annotation>
<xs:documentation>Status of subject matter (e.g., Agreement, Work) this document represents. For status of the
document itself, use 'docStatus’ attribute.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="summary" type="m:ServicePointOutageSummary" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#QOutage.summary">
<xs:annotation>
<xs:documentation>Summary counts of service points (customers) affected by this outage.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="SwitchingPlans" type="m:SwitchingPlan" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#QOutage.SwitchingPlans">
<xs:annotation>
$xs:documentation>All switching plans that lead to supply restoration due to this outage.
execution.f/xs:documentation>
</js:annotation>
</xsjelement>
<xs:¢lement name="UpdatedRatings" type="m:OperationalUpdatedRating" minOccursg ="Onboufeed”
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Outage JdpdatedRating
<xp:annotation>
¥xs:documentation>All updated ratings for this planned equipment outage.
</js:annotation>
</xsjelement>
<xs:¢lement name="UsagePoints" type="m:UsagePoint" minOccur.
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<xp:annotation>
¥xs:documentation>All usage points associated with this
</js:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:com
dcim12#0ytageSchedule">
<xs:anhotation>
<xs:flocumentation>Documey
(sometimep referred to as custome
</xs:amnotation>
<xs:sefjuence>

<xs:¢lement name=_co
sawsdl:mofdelRefereng kp://izc.ch/TQ
<xp:annotation

$xs:documentatiq e xs:documentation>

nly onewill bg, rgtained for

ly) points

s="0" maxOccurs="1"
-cim17-dcim12#Document.comment">

</
</xs
<Xs: atedk ) ="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:mo| o S :INec. %(2014/CIM-schema-cim17-dcim12#Document.createdDateTime">
<X 8
$x8:ds ati and time that this document was created.</xs:documentation>
</AB% i
</xs
<XS: odifiedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:modelReference=lhttp/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.lastModifiedDate Time">

<xp:afipotation>
¥xsidocumentation>Date and time this document was last modified. Documents may potentially be modifieq many
times during their lifetime.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="revisionNumber" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.revisionNumber">
<xs:annotation>
<xs:documentation>Revision number for this document.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="subject" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.subject">
<xs:annotation>
<xs:documentation>Document subject.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="title" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.title">
<xs:annotation>
<xs:documentation>Document title.</xs:documentation>
</xs:annotation>
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</xs:element>
<xs:element name="type" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.type">
<xs:annotation>
<xs:documentation>Utility-specific classification of this document, according to its corporate standards, practices, and
existing IT systems (e.g., for management of assets, maintenance, work, outage, customers, etc.).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Approver" type="m:Approver" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.Approver">
<xs:annotation>
<xs:documentation>Approver of this document.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Author" type="m:Author" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.Author">
<x$:annotation>
¥xs:documentation>Author of this document.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:¢lement name="ConfigurationEvents" type="m:ConfigurationEvent" minOccurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document
<x$:annotation>
¥xs:documentation>All configuration events created for this document.</xs:decumentatigny
</¥s:annotation>
</xsjelement>
<xs:@¢lement name="docStatus" type="m:Status" minOccurs="0" mg
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<x$:annotation>

¥xs:documentation>Status of this document. For status of Subje reement,
Work), usqg 'status' attribute.</xs:documentation>
$xs:documentation>Example values for 'docStatus.s s tation>

</¥s:annotation>
</xsjelement>
<xs:¢lement name="Editor" type="m:Editor" mifOccurs="0
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl
<xp:annotation>
¥xs:documentation>Edito
</¥s:annotation>
</xsjelement>
<xs:¢lement name="electrom

sawsdl:modelReferenceahttp:Ki
<x$:annotatio
¥xs:documen

</j¥s:annotation>
</xsjelement>
<xs:¢lement na
sawsdl:mo|
<xp:
</
</xs
<xs:
sawsdl:mofdelRefer2RCE="http
<xp:annptation>
¥xs{documentation>All outages resulting from the execution of this outage schedule.</xs:documentation>
</{s:apnotation>
</xs:element>
<xs:element name="status" type="m:Status" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.status">
<xs:annotation>
<xs:documentation>Status of subject matter (e.g., Agreement, Work) this document represents. For status of the
document itself, use 'docStatus' attribute.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PSREvent" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#PSREvent">
<xs:annotation>
<xs:documentation>Event recording the change in operational status of a power system resource; may be for an event
that has already occurred or for a planned activity.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. mRID">
<xs:annotation>

/liec.ch/TC57/2014/CIM-schema-cim17-dcim12#0utageSchedule.PlannedOutages">
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<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="createdDateTime" type="xs:dateTime" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ActivityRecord.createdDate Time">
<xs:annotation>
<xs:documentation>Date and time this activity record has been created (different from the 'status.dateTime', which is
the time of a status change of the associated object, if applicable).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">
<xp:annotation>
¥xs:documentation>The description is a free human readable text describing or namin object. It\pay'bg non
unique and may not correlate to a naming hierarchy.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:¢lement name="kind" type="m:PSREventKind" minOccurs="1" maxOccurs="
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PSRE
<x$:annotation>
¥xs:documentation>Kind of event.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:g¢lement name="reason" type="xs:string" minOccurs="0" max@ccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<x$:annotation>
¥xs:documentation>Reason for event resu
initiated.</ks:documentation>
</{s:annotation>
</xsjelement>
<xs:glement name="status" type="m:Status" mimiOccur
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl :
<xp:annotation>
¥xs:documentation>Info
</{s:annotation>
</xsjelement>
</xs:s¢quence>

</xs:conjplexType>
<xs:simgleType nange="P§
dcim12#P$REventKind

<xs:anpotation>
<XS:
</xs:al
<xs:re
<XS:
<X

4

n>

</
</xs
<xs:
<xp:annptation>
¥xs{documentation>Power system resource state change to out of service.</xs:documentation>
</{s:apnotation>
</xs:enumeration>
<xs:enumeration value="pendingAdd">
<xs:annotation>
<xs:documentation>Power system resource state change to pending add.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="pendingRemove">
<xs:annotation>
<xs:documentation>Power system resource state change to pending remove.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="pendingReplace">
<xs:annotation>
<xs:documentation>Power system resource state change to pending replace.</xs:documentation>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="Person" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Person">
<xs:annotation>
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<xs:documentation>General purpose information for name and other information to contact people.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PersonRole" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema=cim17-
dcim12#PgrsonRole">
<xs:anpotation/>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"

F change
context. Global uniqueness is easily achieved by using a UUID, as specified in R 1 . UID is

S
<Xs:

object.</xg:documentation>
</¥s:annotation>
</xsjelement>
<xs:¢lement name="Person" type="m:Person"
sawsdl:modelReference="http://ie
<xp:annotation>
¥xs:documentation>fPe
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:com
dcim12#P,
<xs:an|
<xs: g tainer
containing individualN R ipment such as a substation, or an organisational entity such as sub-control aflea. Power

Lim17-

fxs{documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
obal*liniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of YUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="ServicePointOutageSummary" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-
cim17-dcim12#ServicePointOutageSummary">
<xs:annotation>
<xs:documentation>Summary counts of service points affected by an outage. These counts are sometimes referred to as
total and critical customer count.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="criticalCount" type="xs:integer" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ServicePointOutageSummary.criticalCount">
<xs:annotation>
<xs:documentation>Number of critical service (delivery) points affected by an outage.</xs:documentation>
</xs:annotation>
</xs:element>
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<xs:element name="totalCount" type="xs:integer" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ServicePointOutageSummary.totalCount">
<xs:annotation>
<xs:documentation>Number of all service (delivery) points affected by an outage.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Status" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status">
<xs:annotation>
<xs:documentation>Current status information relevant to an entity.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="dateTime" type="xs:dateTime" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.dateTime">
<xs:annotation>
¥xs:documentation>Date and time for which status 'value' applies.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:g¢lement name="reason" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.reasor
<x$:annotation>
¥xs:documentation>Reason code or explanation for why an object went to
'value'.</xg:documentation>
</¥s:annotation>
</xsjelement>
<xs:¢lement name="remark" type="xs:string" minOccurs="0" maxOgcurs="1
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17- H
<x$:annotation>
¥xs:documentation>Pertinent information regarding the ¢
</¥s:annotation>
</xsjelement>
<xs:
sawsdl:mo|
<x$:annotation>
records aspociated with the object to
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="SwitchActio
dcim12#SyitchAction’
<xs:anpotation>
<xs:flocumentation>A
</xs:amnotation>
<xs:sefjuence>
<xs:@
sawsdl:mo|
<X

4

\

ivity

</
</xs
<xs:
sawsdl:mofdelReference
<xp:afipotation>
$xssdocumentation>Switch that is the object of this switch action.</xs:documentation>
</xs:annotation>
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Switch">
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an
exchange context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of
UUID is strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="SwitchActionKind" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#SwitchActionKind">

Chttpa/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchAction.OperatedSwitch">



https://iecnorm.com/api/?name=a6932427256108e06ceac529406b4d29

- 106 - IEC 61968-3:2017 © IEC 2017

<xs:annotation>
<xs:documentation>Kind of action on switch.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="close">
<xs:annotation>
<xs:documentation>Close the switch.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="open">
<xs:annotation>
<xs:documentation>Open the switch.</xs:documentation>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="SwitchingPlan" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-s¢hema-sjm17-,
dcim12#SWitchingPlan">
<xs:anpotation>
<xs:@locumentation>A sequence of grouped or atomic steps intended to:</xs:docume
<xs:flocumentation>- de-energise equipment or part of the network for safe work, and/Qr</xs:
<xs:@locumentation>- bring back in service previously de-energised equipment or pa . : hentation>
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="1" maxOccurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Ide
<xp:annotation>
¥xs:documentation>Master resource identifier issued by a mgdel authorit 8 change
context. Global uniqueness is easily achieved by using a UUID, as specified i UID is
strongly recommended.</xs:documentation>
$xs:documentation>For CIMXML data files4
mapped to| rdf:ID or rdf:about attributes that identifyKCIM odbjedt
</j¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:simgleType name="UnitMultiplie
dcim12#UnitMultiplier">
<xs:anhotation>
<xs:flocumentation>The [ii ipli } € . i i in @
multiplier, both multipliers are useth Far ex € 3 i multiplier,
to exchangde metric to t i
</xs:amnotation>
<xs:regtricti
<xs:
<xp:
</
</xs
<xs:
<XB:

e

S

</
</xs
<XS: Q
<xp:annotation>
$xssdocumentation>Mega 10**6.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="P">
<xs:annotation>
<xs:documentation>Peta 10**15</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="T">
<xs:annotation>
<xs:documentation>Tera 10**12.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="Y">
<xs:annotation>
<xs:documentation>Yotta 10**24</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="2">
<xs:annotation>
<xs:documentation>Zetta 10**21</xs:documentation>
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</xs:annotation>
</xs:enumeration>
<xs:enumeration value="a">
<xs:annotation>
<xs:documentation>atto 10**-18.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="c">
<xs:annotation>
<xs:documentation>Centi 10**-2.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="d">
<xs:annotation>
<xs:documentation>Deci 10**-1.</xs:documentation>
</xs:annotation>

</xsjenumeration>
<xs:@numeration value="da">
<xp:annotation>
¥xs:documentation>deca 10**1.</xs:documentation>
</¥s:annotation>
</xsjenumeration>
<xs:¢numeration value="f">
<x$:annotation>
¥xs:documentation>femto 10**-15.</xs:documentation>
</{s:annotation>

</xsjenumeration>
<xs:¢numeration value="h">
<xp:annotation>
¥xs:documentation>hecto 10**2.</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="k">
<xp:annotation>

¥xs:documentation>Kilo 10**3.</xs:docume
</¥s:annotation>
</xsjenumeration>
<xs:gnumeration value="m">,
<x$:annotation>
$xs:documentation>IAilli
</{s:annotation>
</xsjenumeration
<xs:@numeration §=
<xp:annotation
$xs:documentatiq
</
</xs
<XS:
<Xp:
4
</
</xs
<XS:
<Xp:
xs:d@curmentation
</{s:a@nhnotation>

/xs:documentation>

4

o multiplier or equivalently multiply by 1.</xs:documentation>

</xsjenumeration>
<xs:enumeration value="p">
<xs:annotation>
<xs:documentation>Pico 10**-12.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value=
<xs:annotation>
<xs:documentation>yocto 10**-24.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="z">
<xs:annotation>
<xs:documentation>zepto 10**-21.</xs:documentation>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>

y>

<xs:simpleType name="UnitSymbol" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-

dcim12#UnitSymbol">
<xs:annotation>
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<xs:documentation>The units defined for usage in the CIM.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="A">
<xs:annotation>
<xs:documentation>Current in Ampere.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="A2">
<xs:annotation>
<xs:documentation>Ampere squared (A?).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="A2h">
<xs:annotation>
<xs:documentation>ampere-squared hour, Ampere-squared hour.</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:¢numeration value="A2s">
<xp:annotation>
¥xs:documentation>Ampere squared time in square ampere (A%s).</xs:documenta
</{s:annotation>
</xsjenumeration>
<xs:@numeration value="APerA">
<xp:annotation>
$xs:documentation>Current, Ratio of Amperages Note: Users may nee
such as ‘mA/A’.</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:@numeration value="APerm">
<xp:annotation>
¥xs:documentation>A/m, magnetic field
</¥s:annotation>
</xsjenumeration>
<xs:¢numeration value="Ah">
<x$:annotation>
¥xs:documentation>Amperg
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="]p
<xp:annotation>
¥xs:documen
</¥s:annotati
</xsjenumeration
<XS:
<Xp:

4

h as ‘m’ to slhow rates

s{reng Q. S/X féntation>

-hours, Ampere : on>

</
</xs
<xs:¢ ytion valte

<X Qtation>
X8 ionXEnergy, British Thermal Unit.</xs:documentation>

</
<I/xs
<xs:
<xp:afipotation>
$xssdocumentation>Electric charge in Coulomb (A-s).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="CPerkg">
<xs:annotation>
<xs:documentation>exposure (x rays), Coulomb per kilogram.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="CPerm2">
<xs:annotation>
<xs:documentation>surface charge density, Coulomb per square metre.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="CPerm3">
<xs:annotation>
<xs:documentation>electric charge density, Coulomb per cubic metre.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="F">
<xs:annotation>
<xs:documentation>Electric capacitance in Farad (C/V).</xs:documentation>
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</xs:annotation>
</xs:enumeration>
<xs:enumeration value="FPerm">
<xs:annotation>
<xs:documentation>permittivity, Farad per metre.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="G">
<xs:annotation>
<xs:documentation>Magnetic flux density, Gauss (1 G = 10-4 T).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="Gy">
<xs:annotation>
<xs:documentation>Absorbed dose in Gray (J/kg).</xs:documentation>
</xs:annotation>

</xsjenumeration>
<xs:gnumeration value="GyPers">
<xp:annotation>
¥xs:documentation>absorbed dose rate, Gray per second.</xs:documentation>
</¥s:annotation>
</xsjenumeration>
<xs:¢numeration value="H">
<x$:annotation>
$xs:documentation>Electric inductance in Henry (Wb/A).</xs:docume
</{s:annotation>
</xsjenumeration>
<xs:g¢numeration value="HPerm">
<xp:annotation>
¥xs:documentation>permeability, Henry per metre.</xs:d
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="Hz">
<xp:annotation>
$xs:documentation>Frequency in Hertz (1/¢
</¥s:annotation>
</xsjenumeration>
<xs:g¢numeration value="HzRF
<x$:annotation>

show rateq such as ‘mHz/Hz'.
</¥s:annotation>
</xsjenumerati
<xs:¢numeration
<x$:annotation>
4
</
</xs
<XS:
<X
4
</
</xs
<XS:
<x$:annptation>
¥xs{documentation>Heat capacity in Joule/Kelvin.</xs:documentation>
</¥s:annotation>

¥xs:documentation>f hange /Note: Users may need to supply a prefix such a

5 ‘m’ to

</xs:enumeration>
<xs:enumeration value="JPerkg">
<xs:annotation>
<xs:documentation>Specific energy, Joule / kg.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="JPerkgK">
<xs:annotation>

<xs:documentation>Specific heat capacity, specific entropy, Joule per kilogram Kelvin.</xs:documentation>

</xs:annotation>
</xs:enumeration>
<xs:enumeration value="JPerm3">
<xs:annotation>
<xs:documentation>energy density, Joule per cubic metre.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="JPermol">
<xs:annotation>
<xs:documentation>molar energy, Joule per mole.</xs:documentation>
</xs:annotation>
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</xs:enumeration>
<xs:enumeration value="JPermolK">
<xs:annotation>
<xs:documentation>molar entropy, molar heat capacity, Joule per mole kelvin.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="JPers">
<xs:annotation>
<xs:documentation>Energy rate joule per second (J/s),</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="K">
<xs:annotation>
<xs:documentation>Temperature in Kelvin.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:g¢numeration value="M">
<x$:annotation>
¥xs:documentation>Length, nautical mile (1 M = 1852 m).</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:¢numeration value="Mx">
<xp:annotation>
¥xs:documentation>Magnetic flux, Maxwell (1 Mx = 10-8 Wb).</xs:documenta
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="N">
<xp:annotation>
¥xs:documentation>Force in Newton (kg-m/s?).</xs:docume
</¥s:annotation>
</xsjenumeration>
<xs:g¢numeration value="NPerm">
<x$:annotation>
$xs:documentation>Surface tension, Newton
</{s:annotation>
</xsjenumeration>
<xs:¢numeration value="Nm">
<xp:annotation>
¥xs:documentation>Moms entation>
</¥s:annotation>
</xsjenumeration>
<xs:gnumeration
<x$:annotatio
¥xs:documen
s:annotation>

</
</xs
<xs:

plied with

xs:dgcumentation>Dynamic viscosity, Pascal second.</xs:documentation>
</{s:a@nhnotation>
</xsjenumeration>
<xs:enumeration value="Q">
<xs:annotation>
<xs:documentation>Quantity power, Q.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="Qh">
<xs:annotation>
<xs:documentation>Quantity energy, Qh.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="S">
<xs:annotation>
<xs:documentation>Conductance in Siemens.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="SPerm">
<xs:annotation>
<xs:documentation>Conductance per length (F/m).</xs:documentation>
</xs:annotation>
</xs:enumeration>
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<xs:enumeration value="Sv">
<xs:annotation>
<xs:documentation>Dose equivalent in Sievert (J/kg).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="T">
<xs:annotation>
<xs:documentation>Magnetic flux density in Tesla (Wb/m2).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="V">
<xs:annotation>
<xs:documentation>Electric potential in Volt (W/A).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="Vv2">
<xp:annotation>
¥xs:documentation>Volt squared (W?/A?).</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="V2h">
<xp:annotation>
$xs:documentation>volt-squared hour, Volt-squared-hours.</xs:documentat
</¥s:annotation>
</xsjenumeration>
<xs:¢numeration value="VA">
<x$:annotation>
¥xs:documentation>Apparent power in Volt Ampere (See alsg’real power
</{s:annotation>
</xsjenumeration>
<xs:g¢numeration value="VAh">
<xp:annotation>
¥xs:documentation>Apparent energy in VoltAmp
</{s:annotation>
</xsjenumeration>
<xs:@numeration value="VAr">
<xp:annotation>
¥xs:documentation>Rea 3 e ive. TH i ctrical

and rea gwer.)</xs:documehtation>

¥xs:documentation>I\
compute rg¢active power as anfa

determine the method inuse an
</¥s:annotati
</xsjenumeration

<xs:
<xp:
1 N S ) olt Ampere reactive hours.</xs:documentation>

ers may
pute the value vectorially. The data consumer should
ent for the intended purpose.</xs:documentation>

</
</xs
<xs:
<XB:
</
<I/xs
<xs:
<xp:afipotation>
fxssdocumentation>Voltage, Ratio of voltages Note: Users may need to supply a prefix such as ‘m’ to show|rates
such as ‘mV/V’.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="VPerVA">
<xs:annotation>
<xs:documentation>Power factor, PF, the ratio of the active power to the apparent power. Note: The sign convention
used for power factor will differ between IEC meters and EEI (ANSI) meters. It is assumed that the data consumers understand
the type of meter being used and agree on the sign convention in use at any given utility.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="VPerVAr">
<xs:annotation>
<xs:documentation>Power factor, PF, the ratio of the active power to the apparent power. Note: The sign convention
used for power factor will differ between IEC meters and EEI (ANSI) meters. It is assumed that the data consumers understand
the type of meter being used and agree on the sign convention in use at any given utility.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="VPerm">
<xs:annotation>
<xs:documentation>electric field strength, Volt per metre.</xs:documentation>
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</xs:annotation>
</xs:enumeration>
<xs:enumeration value="Vh">
<xs:annotation>
<xs:documentation>Volt-hour, Volt hours.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="Vs">
<xs:annotation>
<xs:documentation>Volt second (Ws/A).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="W">
<xs:annotation>
<xs:documentation>Real power in Watt (J/s). Electrical power may have real and reactive components. The real
portion of electrical power (I°R or Vicos(phi)), is expressed in Watts. (See also apparent power and reactive
power.)</xg:documentation>
</¥s:annotation>
</xsjenumeration>
<xs:¢numeration value="WPerA">
<x$:annotation>
$xs:documentation>Active power per current flow, watt per Ampere.</xs:doc|
</{s:annotation>
</xsjenumeration>
<xs:¢numeration value="WPerWw">
<xp:annotation>
¥xs:documentation>Signal Strength, Ratio of power Note: Useye
rates suchlas ‘mW/W’.</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:g¢numeration value="WPerm2">
<xp:annotation>
¥xs:documentation>Heat flux density, irradia
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="WPerm2sr">
<xp:annotation>
¥xs:documentation>radi
</¥s:annotation>
</xsjenumeration>
<xs:¢numeration value="
<Xp:

4

may Such as ‘m’ td show

;documentation>

radiany</xs:documentation>

tre Kelvin.</xs:documentation>

</
</xs
<xs:

per second.</xs:documentation>

</
</xs
<xs:g¢ndmeration valug="Wb">
<x§:annotation>
<xs:documentation>Magnetic flux in Weber (V-s).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="Wh">
<xs:annotation>
<xs:documentation>Real energy in Watt hours.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="anglemin">
<xs:annotation>
<xs:documentation>Plane angle, minute.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="anglesec">
<xs:annotation>
<xs:documentation>Plane angle, second.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="bar">
<xs:annotation>
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<xs:documentation>Pressure, bar (1 bar = 100 kPa).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="cd">
<xs:annotation>
<xs:documentation>Luminous intensity in candela.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="charPers">
<xs:annotation>
<xs:documentation>Data rate (baud) in characters per second.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="character">
<xs:annotation>
<xs:documentation>Number of characters.</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:g¢numeration value="cosPhi">
<xp:annotation>
¥xs:documentation>Power factor, dimensionless.</xs:documentation>
$xs:documentation>Note 1: This definition of power factor only holds for balapted systerms. ive
definition Under code 153.</xs:documentation>
¥xs:documentation>Note 2: Beware of differing sign conventions in use etw E& i med that
the data cgnsumer understands the type of meter in use and the sign conventioff i on>
</{s:annotation>
</xsjenumeration>
<xs:¢numeration value="count">
<xp:annotation>
¥xs:documentation>Amount of substance, Counter valug
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="d">
<xp:annotation>
¥xs:documentation>Time, day = 24 h = 864
</¥s:annotation>
</xsjenumeration>
<xs:¢numeration value="dB"
<x$:annotation>
¥xs:documentation>$x¢ vel in degibel. Note: /multiplier “d” is included in this unit symbol for
compatibility with IEC 61850-7 ;
</¥s:annotation>
</xsjenumerati
<xs:¢numeration
<x$:annotation>
4
is included]i
</
</xs
<XS:
<XE7

e

atio of signal strength , Bel-mW), normalized to 1mW. Note: myltiplier “d”
C 61850-7-3.</xs:documentation>

</
<I/xs
<xs: 3
<xp:afipotation>
$xssdocumentation>Relative temperature in degrees Celsius.</xs:documentation>
<xs:documentation>In the S| unit system the symbol is °C. Electric charge is measured in coulomb that has the unit
symbol C. To distinguish degree Celsius form coulomb the symbol used in the UML is degC. Reason for not using °C is the
special character ° is difficult to manage in software.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="ft3">
<xs:annotation>
<xs:documentation>Volume, cubic foot.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="gPerg">
<xs:annotation>
<xs:documentation>Concentration, The ratio of the mass of a solute divided by the mass of the solution. Note: Users
may need use a prefix such a ‘Y’ to express a quantity such as ‘pug/g’.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="gal">
<xs:annotation>
<xs:documentation>Volume, US gallon (1 gal = 231 in3 = 128 fl ounce).</xs:documentation>
</xs:annotation>



https://iecnorm.com/api/?name=a6932427256108e06ceac529406b4d29

IEC 61850f7-3.</xs:documentation>

compatibility with IEC 61850-7-3.</xs:documentatio

compatibility with IEC 61850-7-3.</xs:

the mome
3.</xs:doc

- 114 - IEC 61968-3:2017 © IEC 2017

</xs:enumeration>
<xs:enumeration value="h">
<xs:annotation>
<xs:documentation>Time, hour = 60 min = 3600 s.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="ha">
<xs:annotation>
<xs:documentation>Area, hectare.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="kat">
<xs:annotation>
<xs:documentation>Catalytic activity, katal = mol / s.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:g¢numeration value="katPerm3">
<x$:annotation>
$xs:documentation>catalytic activity concentration, katal per cubic metre.</xs:docum
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="kg">
<xp:annotation>
¥xs:documentation>Mass in kilogram. Note: multiplier “k” is included in this uR

</js:annotation>
</xsjenumeration>
<xs:gnumeration value="kgPerJ">
<xp:annotation>
¥xs:documentation>Weigh per energy in kilogram/joule " is included in this unit synjbol for
</js:annotation>
</xsjenumeration>
<xs:gnumeration value="kgPerm3">
<xp:annotation>
¥xs:documentation>Density in kilogram/cupic m

(kg/ Itiplier “k” is included in this unit symbpl for
</{s:annotation>
</xsjenumeration>
<xs:@numeration value="kgm">
<xp:annotation>

¥xs:documentatjion>NMoment o
in this unitjsymbol for afibil ith 1E
</{s:annotationx
</xsjenumeration>
<xs:@numeration vaiye

<X

4

afre (kg-m) (first moment of mass). Note: multiplier “k” is|included
s:dgcumentation>

ilogram square metre (kg-m?) (Second moment of mass, commonly called
s.ncluded in this unit symbol for compatibility with IEC 61850-7-

</
</xs
<XS:
<Xp:
1 i peed, knot (1 kn = 1852/3600) m/s.</xs:documentation>
</{s:a@nhnotation>
</xsjenumeration>
<xs:enumeration value="">
<xs:annotation>
<xs:documentation>Volume, litre = dm3 = m3/1000.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="IPerh">
<xs:annotation>
<xs:documentation>Volumetric flow rate, litre per hour.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="IPerl">
<xs:annotation>
<xs:documentation>Concentration, The ratio of the volume of a solute divided by the volume of the solution. Note:

Users may need use a prefix such a ‘Y’ to express a quantity such as ‘pL/L’.</xs:documentation>

</xs:annotation>
</xs:enumeration>
<xs:enumeration value="|Pers">
<xs:annotation>
<xs:documentation>Volumetric flow rate in litre per second.</xs:documentation>
</xs:annotation>
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</xs:enumeration>
<xs:enumeration value="Im">
<xs:annotation>
<xs:documentation>Luminous flux in lumen (cd-sr).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="Ix">
<xs:annotation>
<xs:documentation>llluminance in lux (Im/m?).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="m">
<xs:annotation>
<xs:documentation>Length in meter.</xs:documentation>
</xs:annotation>
</xs:enumeration>

<xs:gnumeration value="m2">
<x$:annotation>

¥xs:documentation>Area in square metre (m?).</xs:documentation>
</{s:annotation>

</xsjenumeration>

<xs:¢numeration value="m2Pers">
<xp:annotation>

¥xs:documentation>Viscosity in metre square / second (m?/s).</xs:documents
</{s:annotation>

</xsjenumeration>

<xs:gnumeration value="m3">
<xp:annotation>

$xs:documentation>Volume in cubic metre (m?).</xs:docume|
</¥s:annotation>

</xsjenumeration>

<xs:gnumeration value="m3Compensated">
<x$:annotation>

</{s:annotation>
</xsjenumeration>
<xs:g¢numeration value="m3Pe
<xp:annotation>
$xs:documentation>Volurm ‘ i byr/</xs:documentation>
</¥s:annotation>
</xsjenumeration>
<xs:gnumeration
<x$:annotatio
¥xs:documen
</¥s:annotation>
</xs
<XS:

</¥s:annotation
</xsjenUmeération>
<xs:gnugeration value="mPerm3">

$xs:documentation>Volume, cubic metre, witP véather effects.</xs:documentati

pn>

<xs:annotation>
<xs:documentation>Fuel efficiency in metre per cubic metre (m/m?3).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="mPers">
<xs:annotation>
<xs:documentation>Velocity in metre per second (m/s).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="mPers2">
<xs:annotation>
<xs:documentation>Acceleration in metre per second squared (m/s?).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="min">
<xs:annotation>
<xs:documentation>Time, minute = 60 s.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="mmHg">
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<xs:annotation>

<xs:documentation>Pressure, millimeter of mercury (1 mmHg is approximately 133.3 Pa).</xs:documentation>

</xs:annotation>
</xs:enumeration>
<xs:enumeration value="mol">
<xs:annotation>
<xs:documentation>Amount of substance in mole.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="molPerkg">
<xs:annotation>

<xs:documentation>Concentration, Molality, the amount of solute in moles and the amount of solvent in

kilograms.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="molPerm3">

<xp:annotation>
¥xs:documentation>Concentration, The amount of substance concentration, (c), the a
divided by fthe volume of solution in m3.</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:g¢numeration value="molPermol">
<xp:annotation>
¥xs:documentation>Concentration, Molar fraction (?), the ratio of the molar an
amount of the solution.</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:g¢numeration value="none">
<xp:annotation>
¥xs:documentation>Dimension less quantity, e.g. count,/pex Ui A S entation>
</{s:annotation>
</xsjenumeration>
<xs:@numeration value="ohm">
<xp:annotation>
¥xs:documentation>Electric resistance in g
</¥s:annotation>
</xsjenumeration>
<xs:¢numeration value="ohmt
<x$:annotation>
$xs:documentation>Electric
</{s:annotation>
</xsjenumeration
<xs:@numeration
<xp:annotation
$xs:documentatiq

qtation>

</
</xs
<XS:
<Xp:
4
</
</xs
<XS:
<Xp:
¥xs:dgcumentation
</{s:a@nhnotation>
</xsjenumeration>

\Wavenumber, reciprocal metre, (1/m).</xs:documentation>

t of solvertpin m

bles

e molar

<xs:enumeration value="ppm">
<xs:annotation>
<xs:documentation>Concentration in parts per million.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="rad">
<xs:annotation>
<xs:documentation>Plane angle in radian (m/m).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="radPers">
<xs:annotation>
<xs:documentation>Angular velocity in radians per second (rad/s).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="radPers2">
<xs:annotation>
<xs:documentation>Angular acceleration, radian per second squared.</xs:documentation>
</xs:annotation>
</xs:enumeration>
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<xs:enumeration value="rev">
<xs:annotation>
<xs:documentation>Amount of rotation, Revolutions.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="rotPers">
<xs:annotation>
<xs:documentation>Rotations per second (1/s). See also Hz (1/s).</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="s">
<xs:annotation>
<xs:documentation>Time in seconds.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="sPers">
<x$:annotation> SL
¥xs:documentation>Time, Ratio of time Note: Users may need to supply a prefix such gs\y’ to show'xates\such as
‘us/s’</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="sr">
<xp:annotation>
¥xs:documentation>Solid angle in steradian (m2/m2).</xs:documentatign>
</{s:annotation>
</xsjenumeration>
<xs:@numeration value="therm">
<xp:annotation>
$xs:documentation>Energy, Therm.</xs:documentation>
</¥s:annotation>
</xsjenumeration>
<xs:¢numeration value="tonne">
<x$:annotation>
$xs:documentation>mass, “tonne” or “metric
</{s:annotation>
</xsjenumeration>
</xs:rgstriction>
</xs:simpleType>
<xs:complexType name="Usage
dcim12#UgagePoint">
<xs:annotation>

<xs:flocumentatiopLogigal or physjcal pointjn.tf Qrk to which readings or events may be attributed. Usedl at the
place whertle a physica rfual ; exer, it is not required that a meter be present.</xs:docunfentation>
</xs:amnotation>
<xs:sefjuence>
<xs: X anOccurs="1" maxOccurs="1"
sawsdl:mo| & tp:Mec. }2014/GIM-schema-cim17-dcim12#ldentifiedObject. mRID">
<X
xs: ¢ lasterresouxce identifier issued by a model authority. The mRID is unique within an exchange
context. G } i easily achieyed by using a UUID, as specified in RFC 4122, for the mRID. The use of YUID is
strongly reggmm gxs:
X8 e ionxFor CNMIXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped toj ibutes that identify CIM object elements.</xs:documentation>
</
</xsjelemént>

</xs:s¢quence>
</xs:conjplexType>
</xs:schema>

B.8 SwitchingOrders message payload

<?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:sawsd|="http://www.w3.org/ns/sawsd|" xmIns="http://langdale.com.au/2005/Message#"
xmlins:m="http://iec.ch/TC57/2014/SwitchingOrders/2#" targetNamespace="http://iec.ch/TC57/2014/SwitchingOrders/2#"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:annotation>
<xs:documentation/>
</xs:annotation>
<xs:element name="SwitchingOrders" type="m:SwitchingOrders"/>
<xs:complexType name="SwitchingOrders">
<xs:sequence>
<xs:element name="CoordinateSystem" type="m:CoordinateSystem" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="SwitchingPlan" type="m:SwitchingPlan" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="WorkLocation" type="m:WorkLocation" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
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</xs:complexType>
<xs:complexType name="Asset" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Asset">
<xs:annotation>
<xs:documentation>Tangible resource of the utility, including power system equipment, various end devices, cabinets,
buildings, etc. For electrical network equipment, the role of the asset is defined through PowerSystemResource and its
subclasses, defined mainly in the Wires model (refer to IEC61970-301 and model package IEC61970::Wires). Asset description
places emphasis on the physical characteristics of the equipment fulfilling that role.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition_1, the mRID is
mapped to| rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</{s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="CoordinateSystem" sawsdl:modelReference="http://iec.ch/FS57/2Q
dcim12#CoordinateSystem">
<xs:anpotation>
<xs:@locumentation>Coordinate reference system.</xs:documentation>
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="1" maxQ
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<x$:annotation>
¥xs:documentation>Master resource identifieg issued by\a medel authe p change
context. Global uniqueness is easily achieved by using a \UIK ified\in RF 2 UID is
strongly recommended.</xs:documentation>

¥xs:documentation>For CIMXML data files in'RDF s} is
mapped to| rdf:ID or rdf:about attributes that identify
</¥s:annotation>
</xsjelement>
<xs:¢lement name="crsUrn"
sawsdl:modelReference="http://iec.sb/TCE
<x$:annotation>
¥xs:documentation>A Un ine
'Location.HositionPointsx</xs:documentatjon
$xs:docume nate
reference $ystem, define
urn:ogc:def:uom:EPSG::XX; v web site
http://www|epsg-registry, okg efi € system as being WGS84 (latitude, longitude) using an EPSG [OGC, this

¥5:documentation>
t this code to a set of allowed URNs agreed to by all sending and receiving

attribute w
parties.</xg:
</

</xs
<xs:¢ ae" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:mo| & "hitp:/frech/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.name">

<xp:annotail
¥xs:dgcumentat he name is any free human readable and possibly non unique text naming the
object.</xdq:dacumentation>
</js:apnotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PositionPoint" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#PositionPoint">
<xs:annotation>
<xs:documentation>Set of spatial coordinates that determine a point, defined in the coordinate system specified in
'Location.CoordinateSystem'. Use a single position point instance to desribe a point-oriented location. Use a sequence of
position points to describe a line-oriented object (physical location of non-point oriented objects like cables or lines), or area of
an object (like a substation or a geographical zone — in this case, have first and last position point with the same
values).</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="sequenceNumber" type="xs:integer" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PositionPoint.sequenceNumber">
<xs:annotation>
<xs:documentation>Zero-relative sequence number of this point within a series of points.</xs:documentation>
</xs:annotation>
</xs:element>
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<xs:element name="xPosition" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PositionPoint.xPosition">
<xs:annotation>
<xs:documentation>X axis position.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="yPosition" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PositionPoint.yPosition">
<xs:annotation>
<xs:documentation>Y axis position.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="zPosition" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PositionPoint.zPosition">
<xs:annotation>
<xs:documentation>(if applicable) Z axis position.</xs:documentation>

</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="Status" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-
<xs:anpotation>
<xs:@locumentation>Current status information relevant to an entity.</xs:documéntatio
</xs:amnotation>
<xs:sefjuence>
<xs:g¢lement name="dateTime" type="xs:dateTime" minOccurs="1" maxOccu
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcjn
<x$:annotation>
$xs:documentation>Date and time for which status 'value' applies(</xs:docuirentation>
</j¥s:annotation>
</xsjelement>
<xs:¢lement name="reason" type="xs:string"«
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM
<x$:annotation>
¥xs:documentation>Reason code or expla
‘value'.</xg:documentation>
</¥s:annotation>
</xsjelement>
<xs:¢lement name="remark"
sawsdl:modelReference="http:{
<x$:annotation>

¥xs:documentation>R
</¥s:annotati
</xsjelement>

<xs:¢lement name="value
sawsdl:mo|
<X

4

records as
</

</xs
</xs:s§
</xs:conf

is status applies.</xs:documentation>

<xs:com ] eetAddress" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-

dcim12#St
<xs:anpotation>
<xs:flocumentation>General purpose street and postal address information.</xs:documentation>

eTime'; prior status changes may have been kept in instances of ac

</xs:annotation>
<xs:sequence>
<xs:element name="poBox" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetAddress.poBox">
<xs:annotation>
<xs:documentation>Post office box.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="postalCode" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetAddress.postalCode">
<xs:annotation>
<xs:documentation>Postal code for the address.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="status" type="m:Status" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetAddress.status">
<xs:annotation>
<xs:documentation>Status of this address.</xs:documentation>
</xs:annotation>
</xs:element>

\

ivity
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<xs:element name="streetDetail" type="m:StreetDetail" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetAddress.streetDetail ">
<xs:annotation>
<xs:documentation>Street detail.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="townDetail" type="m:TownDetail" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetAddress.townDetail">
<xs:annotation>
<xs:documentation>Town detail.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="StreetDetail" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#StreetDetail">
<xs:anpotation>
<xs:flocumentation>Street details, in the context of address.</xs:documentation>
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="addressGeneral" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.addressGe
<x$:annotation>
¥xs:documentation>First line of a free form address or some additional z
stop).</xs:fjocumentation>
</¥s:annotation>
</xsjelement>
<xs:glement name="addressGeneral2" type="xs:string" minOccurg=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<xp:annotation>
$xs:documentation>(if applicable) Second Jif
</¥s:annotation>
</xsjelement>
<xs:¢lement name="addressGeneral3" type="xs:
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl¥
<xp:annotation>
¥xs:documentation>(if applicable) Third line
</¥s:annotation>
</xsjelement>
<xs:¢lement name="buildingNar
sawsdl:modelReference="http://iet.c!

<x$:annotation>,
$xs:docume i
point of enfry from the street, b

etc.</xs:ddcumentation>
</¥s:annotation>,
</xsjelement>
<xs:¢lement
sawsdl:mo|
<X

mail

e a direct
artment,

4

planner's dep
streets.</xp:
</js:annotatiQn>
</xsjelemént>
<xs:¢leent’'name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelRéference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.name">
<xs:annotation>
<xs:documentation>Name of the street.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="number" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.number">
<xs:annotation>
<xs:documentation>Designator of the specific location on the street.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="prefix" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.prefix">
<xs:annotation>
<xs:documentation>Prefix to the street name. For example: North, South, East, West.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="suffix" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.suffix">
<xs:annotation>
<xs:documentation>Suffix to the street name. For example: North, South, East, West.</xs:documentation>

he town-
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</xs:annotation>
</xs:element>
<xs:element name="suiteNumber" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.suiteNumber">
<xs:annotation>
<xs:documentation>Number of the apartment or suite.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="type" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.type">
<xs:annotation>
<xs:documentation>Type of street. Examples include: street, circle, boulevard, avenue, road, drive,
etc.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="withinTownLimits" type="xs:boolean" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.withinTofvnLimits>
<xp:annotation>
¥xs:documentation>True if this street is within the legal geographical boundaries of |
(default).<fxs:documentation>
</js:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="SwitchingPlan" sawsdl:modelReference="http://iec.gh/T
dcim12#SyitchingPlan">
<xs:anpotation>
<xs:
<xs:
<xs:
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" mihQccu
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-
<x$:annotation>
¥xs:documentation>Master resource identifier issu b change

hentation>

context. Global uniqueness is easily UID is
strongly recommended.</xs:docu
¥xs:documentation>For is

mapped to| rdf:ID or rdf:about a
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name=¢
dcim12#TqwnDetail">
<xs:anpotation>
<xs:
</xs:af
<xs:se
<xs:gJé

</js:annotation
</xsjelement>
<xs:¢lemeént name="country" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TownDetail.country">
<xs:annotation>
<xs:documentation>Name of the country.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="name" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TownDetail.name">
<xs:annotation>
<xs:documentation>Town name.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="section" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TownDetail.section">
<xs:annotation>
<xs:documentation>Town section. For example, it is common for there to be 36 sections per
township.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="stateOrProvince" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TownDetail.stateOrProvince">
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<xs:annotation>
<xs:documentation>Name of the state or province.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="WorkLocation" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#WorkLocation">
<xs:annotation>
<xs:documentation>Information about a particular location for various forms of work.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">
<xs:annotation>

<xs:documentation>The description is a free human readable text describing or naming the object. It may be non

unique and may not correlate to a naming hierarchy.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:glement name="direction" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.dire
<x$:annotation>
$xs:documentation>(if applicable) Direction that allows field crews to quickly find a~gi
such as a $treet address, this is the relative direction in which to find the asset. Fokexan
'NW' (northwest) corner of the customer's site, or a usage point may be located n the
building.</ks:documentation>
</j¥s:annotation>
</xsjelement>
<xs:g¢lement name="name" type="xs:string" minOccurs="0" maxccurg=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cimTR-dcim
<x$:annotation>
¥xs:documentation>The name is any freé d i sique text naming the
object.</xq:documentation>
</¥s:annotation>
</xsjelement>
<xs:@¢lement name="Assets" type="m:Asset"
sawsdl:modelReference="http://iec.ch{TC57/2014/Cl
<x$:annotation>
¥xs:documentation>All assgts a
</j¥s:annotation>
</xsjelement>
<xs:¢lement name='CoordinateS

sawsdl:mofdelRefereng kp://izc.ch/TQ
<xp:annotation

axOccurs="1"
-cim17-dcim12#Location.CoordinateSystem">

$xs:documentatiq oQrd S sed 10 describe position points of this location.</xs:documentation
</
<X http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Coordinate
</

EME X y ype="m:StreetAddress" minOccurs="0" maxOccurs="1"
sawsdl:mofde Jliec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.mainAddress">

</¥s:annotation
</xsjelement>

ocation,
ted at the

A4

ystem">

<xs:¢lemeént name="PositionPoints" type="m:PositionPoint" minOccurs="1" maxOccurs="unbounded"

sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.PositionPoints">
<xs:annotation>
<xs:documentation>Sequence of position points describing this location, expressed in coordinate system
'Location.CoordinateSystem'.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="secondaryAddress" type="m:StreetAddress" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.secondaryAddress">
<xs:annotation>

<xs:documentation>Secondary address of the location. For example, PO Box address may have different ZIP code

than that in the 'mainAddress'.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:schema>
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B.9 SwitchingPlans message payload

<?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:sawsd|="http://www.w3.org/ns/sawsdl" xmIns="http://langdale.com.au/2005/Message#"
xmlIns:m="http://iec.ch/TC57/2014/SwitchingPlans/2#" targetNamespace="http://iec.ch/TC57/2014/SwitchingPlans/2#"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:annotation>
<xs:documentation/>
</xs:annotation>
<xs:element name="SwitchingPlans" type="m:SwitchingPlans"/>
<xs:complexType name="SwitchingPlans">
<xs:sequence>
<xs:element name="SwitchingPlan" type="m:SwitchingPlan" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:conjplexType
<xs:complexType name="ACLineSegment" sawsdl:modelReference="http://iec.ch/TC57/2014/C
dcim12#ACLineSegment">
<xs:anpotation>

im17-

<XS: ;ctrical
system, used to carry alternating current between points |n the power system.</xs:docu
<xs:¢locumentation>For symmetncal transposed 3ph lines, it is sufficient to use buites i which
describe in 9 2 by using
length and|associated per length impedances.</xs:documentation>
<xs:flocumentation>The BaseVoltage at the two ends of ACLlneSegment i
BaseVoltage. nomlnaIVoItage However boundary Imes may have sllghtly d e i variation
is allowed. 5 3 Y
</xs:amnotation>
<xs:complexContent>
<xs:¢xtension base="m:ConductingEquipment"
<xp:sequence>
¥xs:element name="Clamp" type="m:Clamx N
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM- chem
<xs:annotation>
<xs:documentation>The clamps conn
</xs:annotation>
§/xs:element>
</¥s:sequence>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType na e . rensg="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Asset">
<xs:anpotation>
2 including power system equipment, various end devices, capinets,

<xs:¢locumentation*Ta
buildings, al'n of the asset is defined through PowerSystemResource and itp
subclasseg, 3 i ire ef to IEC61970-301 and model package IEC61970::Wires). Asset description
places em 8 i of'the equipment fulfilling that role.</xs:documentation>
</xs:af
<xs:se|
<xs:¢lefme s :mR :
sawsdl:mof N p://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. mRID">

<xp: R
xs: i ionkMaster resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is gasily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of YUID is

strongly refomimended.</x5v@ocumentation>
¥xs:dacumentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRI[
mapped to TaT:1D or rdi.about attributes that identity CIVI object elements.</xs.documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Clamp" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Clamp">
<xs:annotation>
<xs:documentation>A Clamp is a galvanic connection at a line segment where other equipment is connected. A Clamp
does not cut the line segment.</xs:documentation>
<xs:documentation>A Clamp is ConductingEquipment and has one Terminal with an associated ConnectivityNode. Any
other ConductingEquipment can be connected to the Clamp ConnectivityNode.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#IdentifiedObject. mRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>

S
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<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="lengthFromTerminal1" type="m:Length" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Clamp.lengthFromTerminal1">
<xs:annotation>
<xs:documentation>The length to the place where the clamp is located starting from side one of the line segment, i.e.
the line segment terminal with sequence number equal to 1.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Assets" type="m:Asset" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PowerSystemResource.Assets">
<xs:annotation>
<xs:documentation>All assets represented by this power system resource. For example, multiple conductor assets
are electrically modelled as a single AC line segment.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:g¢lement name="Terminals" type="m:Terminal" minOccurs="1" maxOccurs="unbound
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Conducting
<xp:annotation>
$xs:documentation>Conducting equipment have terminals that may be conne
terminals \fia connectivity nodes or topological nodes.</xs:documentation>
</j¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="ClearanceAction" sawsdl:modelReference=,
dcim12#ClearanceAction">
<xs:anpotation>
<xs:flocumentation>Action on clearance docume
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:SwitchingStep">
<xp:sequence>
sawsdl:modelReference="http://iec.ch{TC57/2014/Cl
<xs:annotation>
<xs:documentation>
</xs:annotation>
§/xs:element>

¥xs:element naqe="
sawsdl:mofdelRefereng
<xs:annotatiQn

<xs:documenta

ifiment

-schema-cim17-

{/xs:elementX
</¥s:sequepce>
</xsjextension>
</xs:cq
</xs:con
<xs:sim

ctionKind" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim1|7-

<xs:anpotation>
<xs:flocunientationzType
</xs:amnatation>
<xs:restriction base="xs:string">
<xs:enumeration value="issue">
<xs:annotation>
<xs:documentation>Issue clearance.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="release">
<xs:annotation>
<xs:documentation>Release clearance.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="update">
<xs:annotation>
<xs:documentation>Update clearance.</xs:documentation>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="ClearanceDocument" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#ClearanceDocument">
<xs:annotation>

of clearance action.</xs:documentation>
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<xs:documentation>Safety document used to authorise work on conducting equipment in the field. Tagged equipment is
not allowed to be operated.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:SafetyDocument">
<xs:sequence>
<xs:element name="mustBeDeenergised" type="xs:boolean" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ClearanceDocument.mustBeDeenergised">
<xs:annotation>
<xs:documentation>If true, the equipment must be deenergised.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="mustBeGrounded" type="xs:boolean" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ClearanceDocument.mustBeGrounded">
<xs:annotation>
<xs:documentation>If true, the equipment must be grounded.</xs:documentation>
</xs:annotation>
{/xs:element>
¥xs:element name="TaggedPSRs" type="m:PowerSystemResource" minOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ClearanceDog
<xs:annotation>
<xs:documentation>All power system resources tagged through this clea
</xs:annotation>
{/xs:element>
</¥s:sequence>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="ConductingEquipment" sawsdl:modelRefe
dcim12#C¢onductingEquipment">
<xs:anhotation>
<xs:@locumentation>The parts of the AC powé
connected|through terminals.</xs:documentation>
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:PowerSystemResource
<xp:sequence/>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="Cq

dcim12#ConnectivityNode">
<xs:anpotation>
<xs:flocumentati

with zero impedance.</xs:dg
</xs:amnotation>
<xs:sefjuence>

"

-cim17-

ogether

<xs:
sawsdl:mo|
<xp:

1 r resource identifier issued by a model authority The mRID is unique within an exchange
context. G achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of YUID is
strongly re| gntation>

1 ntatlon For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to| rdf:ID orrdf:akout attributes that identify CIM object elements.</xs:documentation>

</y¥s:annotation>
</xsjelement>
</xs:sequence>
</xs:complexType>
<xs:complexType name="CrewMember" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#CrewMember">
<xs:annotation>
<xs:documentation>Member of a crew.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:OperationPersonRole">
<xs:sequence/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Cut" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Cut">
<xs:annotation>
<xs:documentation>A cut separates a line segment into two parts. The cut appears as a switch inserted between these
two parts and connects them together. As the cut is normally open there is no galvanic connection between the two line
segment parts. But it is possible to close the cut to get galvanic connection.</xs:documentation>
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<xs:documentation>The cut terminals are oriented towards the line segment terminals with the same sequence number.
Hence the cut terminal with sequence number equal to 1 is oriented to the line segment's terminal with sequence number equal
to 1.</xs:documentation>
<xs:documentation>The cut terminals also act as connection points for jumpers and other equipment, e.g. a mobile
generator. To enable this, connectivity nodes are placed at the cut terminals. Once the connectivity nodes are in place any
conducting equipment can be connected at them.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:g¢lement name="lengthFromTerminal1" type="m:Length" minOccurs="1" maxOccurs={1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Cut.lengthFro
<x$:annotation>
¥xs:documentation>The length to the place where the cut is located starting fr
the line segment Terminal with sequenceNumber equal to 1.</xs:documentation>
</{s:annotation>
</xsjelement>
<xs:g¢lement name="ACLineSegment" type="m:ACLineSegment" minOccurs
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcjn
= u@un ed"

<xp:annotation>
#PowerSystemResource.Assets">

bment, i.e.

¥xs:documentation>The line segment to which the cut is applied.
</j¥s:annotation>
</xsjelement>
<xs:g¢lement name="Assets" type="m:Asset"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM
<x$:annotation>
are electrid
</¥s:annotation>
</xsjelement>
<xs:¢lement name="SwitchPha
sawsdl:modelReference="http:{
<x$:annotation>

¥xs:documentation>T
</¥s:annotati
</xsjelement>

<xs:¢lement name="
sawsdl:mQ
<X
terminals i
</
<I/xs
</xs:sq
</xs:con
<xs:com ] tAction" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#CyitAction">
<xs:anpotation>
<xs:@locumentation>Action on cut as a switching step.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:SwitchingStep">
<xs:sequence>
<xs:element name="kind" type="m:TempEquipActionKind" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CutAction.kind">
<xs:annotation>
<xs:documentation>Switching action to perform.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Cut" type="m:Cut" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CutAction.Cut">
<xs:annotation>
<xs:documentation>Cut on which this action is taken.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

assets

ent have terminals that may be connected to other conducting equigment
sal nodes.</xs:documentation>
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<xs:complexType name="ElectronicAddress" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#ElectronicAddress">
<xs:annotation>
<xs:documentation>Electronic address information.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="web" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ElectronicAddress.web">
<xs:annotation>
<xs:documentation>World wide web address.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="EnergySource" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#EnergySource™>
<xs:anhotation>
<xs:flocumentation>A generic equivalent for an energy supplier on a transmission or distrib|
level.</xs:glocumentation>
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Identi
<x$:annotation>
¥xs:documentation>Master resource identifier issued by a model authdrityTh B i i within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in 2 he use of YUID is
strongly recommended.</xs:documentation>
¥xs:documentation>For CIMXML data files in RDF syntax conforming to [EC\61870-552\Edition 1, the mRIL
mapped to| rdf:ID or rdf:about attributes that identify CIM object elements.</xs:dbcumeniation

</¥s:annotation> :
=u untled"

</xsjelement>
#PowerSystemResource.Assets">

S

<xs:g¢lement name="Assets" type="m:Asset"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM
<x$:annotation>
¥xs:documentation>All assets represented Dy this pows( system resource. For example, multiple conductor|assets
are electrigally modelled as a single AC line segment.</xs:
</¥s:annotation>
</xsjelement>
<xs:¢lement name="Terminals 3
sawsdl:modelReference="http:[fiec. S -dcim12#ConductingEquipment.Terminals">
<x$:annotation>

¥xs:documentation>Eonducting equipmept.naye teminals that may be connected to other conducting equipment
terminals \ia connecti 2 20i \ 3 i

</{s:annotationx
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:com
dcim12#EH
<xs:an|

fxsi{element nam&="kind" type="m:TempEquipActionKind" minOccurs="1" maxOccurs="1"
sawsdl:modelRéference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#EnergySourceAction.kind">
<xs:annotation>
<xs:documentation>Switching action to perform.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="EnergySource" type="m:EnergySource" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#EnergySourceAction.EnergySource">
<xs:annotation>
<xs:documentation>Energy source on which this action is taken.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="FieldSafetySupervisor" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#FieldSafetySupervisor">
<xs:annotation>
<xs:documentation>Crew member on work site responsible for all local safety measures for the work crew doing
maintenance, construction and repair in a substation or on a power line/cable.</xs:documentation>
</xs:annotation>
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<xs:complexContent>
<xs:extension base="m:CrewMember">
<xs:sequence/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="GenericAction" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#GenericAction">
<xs:annotation>
<xs:documentation>An arbitrary switching step.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:SwitchingStep">
<xs:sequence/>
</xs:extension>
</xs:complexContent>
</xs:conjplexType>
<xs:complexType name="Ground" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-sche
<xs:anpotation>
<xs:@locumentation>A point where the system is grounded used for connecting conducting i . The
power sysfem model can have any number of grounds.</xs:documentation>
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifi
<x$:annotation>
¥xs:documentation>Master resource identifier issued by a modg ity. § unig ithi change
context. Global uniqueness is easily achieved by using a UUID, as spegified i . UID is
strongly recommended.</xs:documentation>
¥xs:documentation>For CIMXML data files in RDF synt
mapped to| rdf:ID or rdf:about attributes that identify CAV
</¥s:annotation>
</xsjelement>
<xs:g¢lement name="Assets" type="m:Asset" minO
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl¥
<xp:annotation>
$xs:documentation>All assg . , i assets
are electrigally modelled as a singlg
</js:annotation>
</xsjelement>
<xs:@¢lement name="Terminals"

sawsdl:modelReferenceahttp:Ki
<x$:annotatio
¥xs:documen

terminals (i
</
</xs
</xs:sq
</xs:con
<xs:com
dcim12#G
<xs:an|
<xs:
</xs:af
<xs:complexCahten
<xs:gxtépsjon base=
<xp:sequence>
<xs:element name="kind" type="m:TempEquipActionKind" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#GroundAction.kind">
<xs:annotation>
<xs:documentation>Switching action to perform.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="AlongACLineSegment" type="m:ACLineSegment" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#GroundAction.AlongACLineSegment">
<xs:annotation>
<xs:documentation>The line segment that this ground action will affect. This is the only way to access relationship
to clamp in case the ground needs to be placed along the line segment.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Ground" type="m:Ground" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#GroundAction.Ground">
<xs:annotation>
<xs:documentation>Ground on which this action is taken.</xs:documentation>
</xs:annotation>
</xs:element>

12#Ground">

S

ipment

:SwitchingStep">
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<xs:element name="GroundedEquipment" type="m:ConductingEquipment" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#GroundAction.GroundedEquipment">
<xs:annotation>
<xs:documentation>Equipment being grounded with this operation. In case of placing a ground anywhere along a
line segment, you must use the clamp (to get the distance from one terminal), so use the explicit relation with line segment. In all
other cases (including placing the ground at a line segment terminal), reference to one or more conducting equipment is
sufficient.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Jumper" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Jumper">
<xs:annotation>
<xs:documentation>A short section of conductor with negligible impedance which can be manuaglly.removed and replaced
if the circult is de-energized. Note that zero-impedance branches can potentially be modeled by othef equipment
types.</xsjdocumentation>
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifi
<xp:annotation>
¥xs:documentation>Master resource identifier issued by a model author;

change

context. Global uniqueness is easily achieved by using a UUID, as specified in R UID is
strongly recommended.</xs:documentation>
¥xs:documentation>For CIMXML data files in RDF syntax confg is

mapped to| rdf:ID or rdf:about attributes that identify CIM object elementg.
</¥s:annotation>
</xsjelement>
<xs:g¢lement name="Assets" type="m:Asset"
sawsdl:modelReference="http://iec.ch/TC57/2014/R
<xp:annotation>
¥xs:documentation>All assets represented b S assets
are electrigally modelled as a single AC line segmen
</js:annotation>
</xsjelement>
<xs:glement name="SwitchPHase
sawsdl:modelReference="http://iec.sb/TCE
<xp:annotation>
$xs:documentation>TheN

</¥s:annotation>
</xsjelement>
<xs:glement nams="Terni

sawsdl:mofdelReference="h¢
<xp:

<

terminals
</

ment

dcim12#JymperAction"=>
<xs:anpotation>
<xs:floeumentation>A€tion on jumper as a switching step.</xs:documentation>
</xs:apnotation>
<xs:complexContent>
<xs:extension base="m:SwitchingStep">
<xs:sequence>
<xs:element name="kind" type="m:TempEquipActionKind" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#JumperAction.kind">
<xs:annotation>
<xs:documentation>Switching action to perform.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="AlongACLineSegments" type="m:ACLineSegment" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#JumperAction.AlongACLineSegments">
<xs:annotation>
<xs:documentation>The line segment that this jumper action will affect. This is the only way to access relationship
to clamp in case the jumper needs to connect along the line segment.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="JumpedEquipments" type="m:ConductingEquipment” minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#JumperAction.JumpedEquipments">
<xs:annotation>
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<xs:documentation>The conducting equipment that this jumper action will affect. In case of placing a jumper
anywhere along a line segment, you must use the clamp (to get the distance from one terminal), so use the explicit relation with
line segment. In all other cases (including placing the jumper at a line segment terminal), reference to one or more conducting
equipment is sufficient.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Jumper" type="m:Jumper" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#JumperAction.Jumper">
<xs:annotation>
<xs:documentation>Jumper on which this action is taken.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="OperationPersonRole" sawsdl:modelReference="http://iec.ch/TC57/201
dcim12#OperationPersonRole">
<xs:anhotation>
<xs:@locumentation>Person role in the context of utility operations.</xs:documentation
</xs:amnotation>
<xs:sefjuence>
<xs:g¢lement name="Person" type="m:Person" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#P
<xp:annotation>
¥xs:documentation>Person having this role.</xs:documentation>
</{s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="OperationalTag" sawsdl;pfadelRefers
dcim12#OperationalTag">
<xs:anpotation>
<xs:glocumentation>Operational tag placed on a pawer set in the context of switching plan
execution pr other work in the field.</xs:documentatiofi>
</xs:amnotation>
<xs:sefjuence>

/CIM-Sshema-cim17-

<xs:g¢lement name="mRID" ring™x S
sawsdl:mofdelReference="http://iec.sh/TCE ‘ Fd¢€im12#ldentifiedObject. mRID">
<x$:annotation>

$xs:documentation>Ma S i ifiert y-& model authority. The mRID is unique within an exchange
context. Global uniquel ¢ sing'a as specified in RFC 4122, for the mRID. The use of YUID is
strongly recommended ) i
¥xs:documentatigh>KorCIM {les IMRDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf: ; y i denti object elements.</xs:documentation>
</
</xs
<xs: xs7string" minOccurs="1" maxOccurs="1"
sawsdl:mo| %2014/CIM-schema-cim17-dcim12#Document.authorName">
<X s
$x§:do ati e of the author of this document.</xs:documentation>
</A3% i
</xs
<XS: atedDateTime" type="xs:dateTime" minOccurs="1" maxOccurs="1"
sawsdl:mofdelReference=Chttpz/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.createdDate Time">

<xp:afipotation>
$xsidocumentation>Date and time that this document was created.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">
<xs:annotation>
<xs:documentation>The description is a free human readable text describing or naming the object. It may be non
unique and may not correlate to a naming hierarchy.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="subject" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.subject">
<xs:annotation>
<xs:documentation>Document subject.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Asset" type="m:Asset" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#OperationalTag.Asset">
<xs:annotation>
<xs:documentation>Asset on which this tag has been placed.</xs:documentation>
</xs:annotation>
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</xs:element>
<xs:element name="PowerSystemResource" type="m:PowerSystemResource" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#QOperational Tag.PowerSystemResource">
<xs:annotation>
<xs:documentation>Power system resource on which this tag has been placed.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="status" type="m:Status" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.status">
<xs:annotation>
<xs:documentation>Status of subject matter (e.g., Agreement, Work) this document represents. For status of the
document itself, use 'docStatus' attribute.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="OperationsSafetySupervisor" sawsdl:modelReference="http://iec.ch/TC
cim17-dcimh12#0perationsSafetySupervisor">
<xs:anhotation>
<xs:flocumentation>Operator with responsibility that the work in high voltage installati
according fo safety regulation.</xs:documentation>
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:Operator">
<xp:sequence/>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="Operator" sawsdl:modelReference="http://ie TG
dcim12#Operator">
<xs:anhotation>
<xs:glocumentation>Control room operator.</s:dotume
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:OperationPersonRole"
<xp:sequence/>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="Outa
<xs:anhotation>

<xs:flocumentatiopzDocu 9 &fails\qf an active or planned outage in a part of the electrical
network.</ks:documenr
<xs:flocumentation>A'ne e created upon:</xs:documentation>

/201 IM-sghgma-

anner and

c.ch/TC57/2014/CIM-schema-cim17-dcim12#Qutage">

http://j

<xs:¢locumentation>-4&

<xs: 3 auIt indicatqr-status thange,</xs:documentation>

<XS: i6 3 me nt'indicating’customer outage,</xs:documentation>

<xs: Mmore customer trouble calls, or</xs:documentation>

<xs: and, reflecting information obtained from the field crew.</xs:documentation>

<XS: may be performed using a switching plan which complements the outage
information it 3 S activities, including the relationship to the crew and work.</xs:documentation>

<xs: tat Adplanned\outage may be created upon:</xs:documentation>

<Xxs: )y S t for service, maintenance or construction work in the field, or</xs:documentationp

<xs: ation>- ah operator-defined outage for what-if/contingency network analysis.</xs:documentation>

</xs:amnotation>
<xs:sefju€nce>
<xs:¢lemeént name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#IdentifiedObject. mRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Person" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Person">
<xs:annotation>
<xs:documentation>General purpose information for name and other information to contact people.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#IdentifiedObject. mRID">
<xs:annotation>
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<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PowerSystemResource" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#PowerSystemResource">
<xs:annotation>
<xs:documentation>A power system resource can be an item of equipment such as a switch, an equipment container
containing many individual items of equipment such as a substation, or an organisational entity such as sub-control area. Power
system resources can have measurements associated.</xs:documentation>
</xs:annotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.
<xp:annotation>

9 (shange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4 UID is
strongly recommended.</xs:documentation>

¥xs:documentation>For CIMXML data files in RDF syntax conforming tg 5% { is

mapped to| rdf:ID or rdf:about attributes that identify CIM object elements.</xs:d
</js:annotation>
</xsjelement>
<xs:g¢lement name="Assets" type="m:Asset" minOccurs="0" max@ccurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<x$:annotation>
$xs:documentation>All assets represented by this poyre
are electrigally modelled as a single AC line segm X
</{s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:com
dcim12#S4 fetyDocument"
<xs:anpotation>
<xs:flocumentation>Doclirgent restricting o i i i i vork,
sanction fdr test, limitation of acce i efi i

practices.</xs:documentation
</xs:amnotation>
<xs:sefjuence>

<xs:@¢lement name="m
sawsdl:mo|
<Xp:

4

assets

ntifier issued by a model authonty The mRID is unique within an exchange

context. G ed by using a UUID, as specified in RFC 4122, for the mRID. The use of YUID is
strongly re| R\
$xS:do 8 'on> or § IMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped tof rdf; -abk s that identify CIM object elements.</xs:documentation>
</
</xs

<xs:¢lement flame<"comiment” type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.comment">
<xp:annotation>
<xs:documentation>Free text comment.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="createdDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.createdDateTime">
<xs:annotation>
<xs:documentation>Date and time that this document was created.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">
<xs:annotation>
<xs:documentation>The description is a free human readable text describing or naming the object. It may be non
unique and may not correlate to a naming hierarchy.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="issuedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SafetyDocument.issuedDate Time">
<xs:annotation>
<xs:documentation>Date and time this safety document has been issued.</xs:documentation>
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</xs:annotation>
</xs:element>

<Xs:

element name="lastModifiedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1"

sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.lastModifiedDate Time">
<xs:annotation>
<xs:documentation>Date and time this document was last modified. Documents may potentially be modified many
times during their lifetime.</xs:documentation>
</xs:annotation>
</xs:element>

<XS:

element name="name" type="xs:string" minOccurs="0" maxOccurs="1"

sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.name">
<xs:annotation>

<xs:documentation>The name is any free human readable and possibly non unique text naming the

object.</xs:documentation>
</xs:annotation>
</xs:element>

<XS:

sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SafetyDocument.r,
<xp:annotation>

</

</xsjelement>

<XS:

sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Dg
<x$:annotation>

existing IT[systems (e.g., for management of assets, maintenance, work, oGtage

</

</xsjelement>

<Xs:

sawsdl:modelReference="http://iec.ch/TC57/2014/Cl)
<xp:annotation>

</

</xsjelement>

<Xs:

sawsdl:modelReference="http://iec.ch{TC57/2014/Cl
<xp:annotation>

</

</xsjelement>

<Xs:

:¢lement name=Issue
sawsdl:mofdelRefereng 2
<xp:annotation

blement name="releasedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1"

sedDateTjme">

¥xs:documentation>Date and time this safety document has been released.</xs:dg
s:annotation>

tlement name="type" type="xs:string" minOccurs="0" maxOccurs="1"

$xs:documentation>Utility-specific classification of this document, acco
s:annotation>

Element name="electronicAddress" type="m:Electronic

¥xs:documentation>Electronic address.</x
s:annotation>

4

s:annotation>

4

xs:documentatiQ

tices, and
>

or">

or">

</
</xs
<XS: type="m:FieldSafetySupervisor" minOccurs="0" maxOccurs="1"
sawsdl:mo] %2014/CIM-schema-cim17-dcim12#SafetyDocument.ReleasedBySupervig
<X
1 rvisor that released this safety document.</xs:documentation>
</
</xs
<XS: asedToSupervisor" type="m:OperationsSafetySupervisor" minOccurs="0" maxOccursf"1"
sawsdl:mofdelReference=Chttp7/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SafetyDocument.ReleasedToSupervig

<xp:annotation>

</

$xssdocumentation>Supervisor to which this safety document is released.</xs:documentation>
xs:annotation>

</xs:element>
<xs:element name="status" type="m:Status" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.status">
<xs:annotation>
<xs:documentation>Status of subject matter (e.g., Agreement, Work) this document represents. For status of the

document
</

itself, use 'docStatus' attribute.</xs:documentation>
xs:annotation>

</xs:element>

</xs:s

equence>

</xs:complexType>
<xs:simpleType name="SinglePhaseKind" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#SinglePhaseKind">
<xs:annotation>
<xs:documentation>Enumeration of single phase identifiers. Allows designation of single phases for both transmission
and distribution equipment, circuits and loads.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="A">
<xs:annotation>
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<xs:documentation>Phase A.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="B">
<xs:annotation>
<xs:documentation>Phase B.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="C">
<xs:annotation>
<xs:documentation>Phase C.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="N">
<xs:annotation>
<xs:documentation>Neutral.</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:g¢numeration value="s1">
<xp:annotation>
¥xs:documentation>Secondary phase 1.</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="s2">
<xp:annotation>
¥xs:documentation>Secondary phase 2.</xs:documentation>
</¥s:annotation>
</xsjenumeration>
</xs:rgstriction>
</xs:simpleType>
<xs:complexType name="Status" sawsdl:modelReférence="h
<xs:annotation>
<xs:@locumentation>Current status information releva
</xs:amnotation>
<xs:sefjuence>
<xs:@¢lement name="dateTime" type="xs:dateTjme" min
sawsdl:modelReference="http://iec.ch{TC57/2014/Cl
<xp:annotation>
¥xs:documentation>Date a
</¥s:annotation>
</xsjelement>

<xs:¢lement name=x'reason" type=
sawsdl:mofdelRefereng ip://iec.ch/TQ
<xp:annotation
¥xs:documentatiq asvn\code bt explapatjon for why an object went to the current status
‘value'.</xg:documentatio

</
</xs

htus">

<xs: 2 = s:string” minOccurs="0" maxOccurs="1"
sawsdl:mo| 2014/CIM-schema-cim17-dcim12#Status.remark">
<x§;
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<I/xs
<xs:¢lement ffame<"valye" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.value">
<xp:annotation>
<xs:documentation>Status value at 'dateTime'; prior status changes may have been kept in instances of activity
records associated with the object to which this status applies.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Switch" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Switch">
<xs:annotation>
<xs:documentation>A generic device designed to close, or open, or both, one or more electric circuits. All switches are
two terminal devices including grounding switches.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:ConductingEquipment">
<xs:sequence>
<xs:element name="SwitchPhase" type="m:SwitchPhase" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Switch.SwitchPhase">
<xs:annotation>
<xs:documentation>The individual switch phases for the switch.</xs:documentation>
</xs:annotation>
</xs:element>
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</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="SwitchAction" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#SwitchAction">
<xs:annotation>
<xs:documentation>Action on switch as a switching step.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:SwitchingStep">
<xs:sequence>
<xs:element name="kind" type="m:SwitchActionKind" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchAction.kind">
<xs:annotation>
<xs:documentation>Switching action to perform.</xs:documentation>
</xs:annotation>
§/xs:element>
¥xs:element name="OperatedSwitch" type="m:Switch" minOccurs="1" maxOccurs="1
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchActionOpe
<xs:annotation>
<xs:documentation>Switch that is the object of this switch action.</xs:doctments
</xs:annotation>
§/xs:element>
</¥s:sequence>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:simgleType name="SwitchActionKind" sawsdl:modelReference=" i € 4/CJK¥l-schema-cim17-
dcim12#SWitchActionKind">
<xs:anpotation>
<xs:glocumentation>Kind of action on switch.</xs:dacur
</xs:amnotation>
<xs:regtriction base="xs:string">
<xs:gnumeration value="close">

<x$:annotation>
¥xs:documentation>Close the switch.</xs:dpcume ion>
</{s:annotation>

</xsjenumeration>
<xs:¢numeration value="[th
<xp:annotation>

¥xs:documentati Ri avtorgatic)\switch reclosing.</xs:documentation>
</{s:annotati

</xsjenumeration
<xs:

<xp:
1 N automatic) switch reclosing.</xs:documentation>

</
</xs
<xs:
<X§,
</
</xsjenumeratiQn>
</xs:rgstrictionz
</xs:simpledype>
<xs:complexType name="SwitchPhase" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#SwitchPhase">
<xs:annotation>
<xs:documentation>Single phase of a multi-phase switch when its attributes might be different per
phase.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="phaseSide1" type="m:SinglePhaseKind" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchPhase.phaseSide1">
<xs:annotation>
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<xs:documentation>Phase of this SwitchPhase on the side with terminal sequence number equal 1. Should be a
phase contained in that terminal&amp;rsquo;s phases attribute.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="phaseSide2" type="m:SinglePhaseKind" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchPhase.phaseSide2">
<xs:annotation>
<xs:documentation>Phase of this SwitchPhase on the side with terminal sequence number equal 2. Should be a
phase contained in that terminal&amp;rsquo;s Terminal.phases attribute.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Assets" type="m:Asset" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#PowerSystemResource.Assets">
<xs:annotation>
<xs:documentation>All assets represented by this power system resource. For example, multiple conductor assets
are electrically modelled as a single AC line segment.</xs:documentation>
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="SwitchingPlan" sawsdl:modelReference="http://iec.ch/TC57/2014
dcim12#SyitchingPlan">
<xs:anpotation>
<xs:flocumentation>A sequence of grouped or atomic steps intended to:</xsidocymentationg
<xs:@locumentation>- de-energise equipment or part of the network for sa
<xs:@locumentation>- bring back in service previously de-energised equipnie Y . hentation>
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="1" maxWdccurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cimTR-dcimA2
<x$:annotation>

4

change

context. G UID is
strongly recommended.</xs:documentation>
9 is
mapped to)
</{s:annotation>
</xsjelement>
<xs:¢lement name="authorNa
sawsdl:modelReference="http:{
<xp:annotation>
¥xs:documentat;
</¥s:annotati
</xsjelement>
<xs:¢lement name="
sawsdl:mQ
<X
4
</
</xs
<xs:glement
sawsdl:mg
<Xp:
9 B non
unique and may/not'correlate to a naming hierarchy.</xs:documentation>

</y¥s:annotation>
</xsjelement>
<xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.name">
<xs:annotation>
<xs:documentation>The name is any free human readable and possibly non unique text naming the
object.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="purpose" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingPlan.purpose">
<xs:annotation>
<xs:documentation>Purpose of this plan, such as whether it is to move the state from normal to some abnormal
condition, or to restore the normal state after an abnormal condition, or to perform some kind of optimisation such as correction
of overload, voltage control, etc.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="rank" type="xs:integer" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingPlan.rank">
<xs:annotation>
<xs:documentation>Ranking in comparison to other switching plans.</xs:documentation>
</xs:annotation>
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</xs:element>
<xs:element name="ClearanceActions" type="m:ClearanceAction" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStepGroup.ClearanceActions">
<xs:annotation>
<xs:documentation>All clearance action steps in this group.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="CutActions" type="m:CutAction" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStepGroup.CutActions">
<xs:annotation>
<xs:documentation>All cut action steps in this group.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="EnergySourceActions" type="m:EnergySourceAction" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStepGroup.EnergySourceActions">
<xs:annotation>
$xs:documentation>All energy source action steps in this group.</xs:documentation>
</{s:annotation>
</xsjelement>
<xs:glement name="GenericActions" type="m:GenericAction" minOccurs="0" maxOccy
sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingSt
<xp:annotation>
¥xs:documentation>All generic action steps in this group.</xs:documentatiof
</{s:annotation>
</xsjelement>
<xs:¢lement name="GroundActions" type="m:GroundAction" minOccurs="0
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcjn
<xp:annotation>
$xs:documentation>All ground action steps in this group.</xstdocym
</{s:annotation>
</xsjelement>
<xs:¢lement name="JumperActions" type="
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM
<xp:annotation>
$xs:documentation>All jumper action steps/in this group,<
</{s:annotation>
</xsjelement>
<xs:glement name="Outage
sawsdl:modelReference="http://iec.sb/TCE
<x$:annotation>
¥xs:documentation>0

executed.q/xs:documentation
</¥s:annotati
</xsjelement>

<xs:@¢lement name="Y
sawsdl:mo|
<X

</js:annotation
</xsjelement>
<xs:¢lemeént name="SwitchingStepGroups" type="m:SwitchingStepGroup" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingPlan.SwitchingStepGroups">
<xs:annotation>
<xs:documentation>All groups of switching steps within this switching plan.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="TagActions" type="m:TagAction" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStepGroup.TagActions">
<xs:annotation>
<xs:documentation>All tag action steps in this group.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="SwitchingStep" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#SwitchingStep">
<xs:annotation>
<xs:documentation>Atomic switching step; can be part of a switching step group, or part of a switching
plan.</xs:documentation>
</xs:annotation>
<xs:sequence>
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<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStep.description">
<xs:annotation>
<xs:documentation>Free text description of this activity.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="executedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStep.executedDateTime">
<xs:annotation>
<xs:documentation>Actual date and time of this switching step.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="isFreeSequence" type="xs:boolean" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStep.isFreeSequence">
<xs:annotation>
<xs:documentation>If true, the sequence number serves for presentation purposes only, and-the activity itself may be
executed gt any time.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:g¢lement name="issuedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs"1\
sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingSt
<x$:annotation>
¥xs:documentation>Date and time when the crew was given the instructionq4o exei iOR able if the
action is pgrformed by operator remote control.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:¢lement name="plannedDateTime" type="xs:dateTime" minOcgurs="0
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17- H
<x$:annotation>
¥xs:documentation>Planned date and time of this switching
</¥s:annotation>
</xsjelement>
<xs:@¢lement name="sequenceNumber" type="xs;i
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-
<x$:annotation>
¥xs:documentation>Order of this activity i
</¥s:annotation>
</xsjelement>
<xs:¢lement name="CrewMe|
sawsdl:modelReference="http:{
<x$:annotation>

¥xs:documentat; <
</¥s:annotati
</xsjelement>

<xs:¢lement name="Qperato
sawsdl:mo|
<X

ntation>

<xs:anpotation=
<xs:floeumentation>A"logical step, grouping atomic switching steps that are important to distinguish when they may
change tofology (e.g. placing a jumper between two cuts).</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">
<xs:annotation>
<xs:documentation>The description is a free human readable text describing or naming the object. It may be non
unique and may not correlate to a naming hierarchy.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="isFreeSequence" type="xs:boolean" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStepGroup.isFreeSequence">
<xs:annotation>
<xs:documentation>If true, the sequence number serves for presentation purposes only, and the activity itself may be
executed at any time.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="sequenceNumber" type="xs:integer" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStepGroup.sequenceNumber">
<xs:annotation>
<xs:documentation>Order of this activity in the sequence of activities within the switching plan.</xs:documentation>
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</xs:annotation>
</xs:element>
<xs:element name="ClearanceActions" type="m:ClearanceAction" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStepGroup.ClearanceActions">
<xs:annotation>
<xs:documentation>All clearance action steps in this group.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="CutActions" type="m:CutAction" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStepGroup.CutActions">
<xs:annotation>
<xs:documentation>All cut action steps in this group.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="EnergySourceActions" type="m:EnergySourceAction" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStepGroup.EnergySourceActions">
<x$:annotation>
¥xs:documentation>All energy source action steps in this group.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:¢lement name="GenericActions" type="m:GenericAction" minOccurs="0" maxOccx
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStep&roug.
<x$:annotation>
¥xs:documentation>All generic action steps in this group.</xs:documeniationx
</¥s:annotation>
</xsjelement>
<xs:¢lement name="GroundActions" type="m:GroundAction" minOgelrs
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17- H
<x$:annotation>
¥xs:documentation>All ground action steps in this group
</¥s:annotation>
</xsjelement>
<xs:
sawsdl:mo|
<x$:annotation>
</¥s:annotation>
</xsjelement>
<xs:
sawsdl:modelReference="http:
<x$:annotation>
¥xs:docum
</j¥s:annotati
</xsjelement>
<xs:¢lement name="
sawsdl:mo|
<X

<xs:anpotation=
<xs:@loeumentation>ACtion on operation tag as a switching step.</xs:documentation>
</xs:afnotation>
<xs:complexContent>
<xs:extension base="m:SwitchingStep">
<xs:sequence>
<xs:element name="kind" type="m:TagActionKind" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TagAction.kind">
<xs:annotation>
<xs:documentation>Kind of tag action.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="OperationalTag" type="m:OperationalTag" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TagAction.OperationalTag">
<xs:annotation>
<xs:documentation>Tag associated with this tag action.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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<xs:simpleType name="TagActionKind" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#TagActionKind">
<xs:annotation>
<xs:documentation>Kind of action on tag.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="place">
<xs:annotation>
<xs:documentation>Place the tag.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="remove">
<xs:annotation>
<xs:documentation>Remove the tag.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:gnumeration value="verify">
<xp:annotation>
¥xs:documentation>Verify the tag.</xs:documentation>
</¥s:annotation>
</xsjenumeration>
</xs:restriction>
</xs:simpleType>
<xs:simgleType name="TempEquipActionKind" sawsdl:modelReference="http://i
dcim12#TgmpEquipActionKind">
<xs:anpotation>
<xs:flocumentation>Kind of action on temporary equipment (such as
source).</xs:documentation>
</xs:amnotation>
<xs:regtriction base="xs:string">
<xs:gnumeration value="place">
<x$:annotation>
¥xs:documentation>Place the jumper (close
</¥s:annotation>
</xsjenumeration>
<xs:gnumeration value="remove">
<x$:annotation>
$xs:documentation>Re
</js:annotation>
</xsjenumeration>
</xs:restriction>

</xs:simpleType>
<xs:complexType ng
dcim12#T¢rminal">

<xs:anpotation>
<XS:
physical cq
</xs:ar
<XS:S€
<XS:
sawsdl:mogé
<XH8

C.CR

Cted at

</js:annotatiQn>
</xsjelemént>
</xs:s¢quence>
</xs:conjplexType>
<xs:simpleType name="Length" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Length">
<xs:annotation>
<xs:documentation>Unit of length. Never negative.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:float"/>
</xs:simpleType>
</xs:schema>

lentation>

B.10 TemporaryNetworkChanges message payload

<?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:sawsd|="http://www.w3.org/ns/sawsdl" xmIns="http://langdale.com.au/2005/Message#"
xmlns:m="http://iec.ch/TC57/2014/TemporaryNetworkChanges/2#"
targetNamespace="http://iec.ch/TC57/2014/TemporaryNetworkChanges/2#" elementFormDefault="qualified"
attributeFormDefault="unqualified">

<xs:annotation/>

<xs:element name="TemporaryNetworkChanges" type="m:TemporaryNetworkChanges"/>

<xs:complexType name="TemporaryNetworkChanges">
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<xs:sequence>
<xs:element name="Clamp" type="m:Clamp" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Cut" type="m:Cut" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="EnergySource" type="m:EnergySource" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Ground" type="m:Ground" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Jumper" type="m:Jumper" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="ACLineSegment" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#ACLineSegment">
<xs:annotation>
<xs:documentation>A wire or combination of wires, with consistent electrical characteristics, building a single electrical
system, used to carry alternating current between points in the power system.</xs:documentation>
<xs:documentation>For symmetrical, transposed 3ph lines, it is sufficient to use attributes of the line segment, which
describe impedances and admittances for the entire length of the segment. Additionally impedances can be computed by using
length and associated per length impedances.</xs:documentation>
<xs:@locumentation>The BaseVoltage at the two ends of ACLineSegments in a Line shall have/the same
BaseVoltage.nominalVoltage. However, boundary lines may have slightly different BaseVoltage. inalVoltages and variation
is allowed.|Larger voltage difference in general requires use of an equivalent branch.</xs:docundentationf>
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:PowerSystemResource">
<xp:sequence/>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="Clamp" sawsdl:modelReference="http://iec.cl
<xs:anhotation>
<xs:@locumentation>A Clamp is a galvanic connection at a line s
does not clit the line segment.</xs:documentation>
<xs:flocumentation>A Clamp is ConductingEqu
other ConductingEquipment can be connected to the
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:ConductingEquipment
<xp:sequence>
¥xs:element name="lengthkromTerminal1’
sawsdl:modelReference="http://ie
<xs:annotation>

na-chrl7-dcim12#Clamp">
Clamp

de. Any

segment,
i.e. the lind segment terminal
</xs:annotajien>
§/xs:eleme

¥xs:element
sawsdl:modelReference="h¢
<xs:annotatiof

</
<I/xs
</xs:CQmMm
</xs:con
<xs:com
dcim12#C
<xs:anhotatiorn>
<xs:flocumentation>The parts of the AC power system that are designed to carry current or that are conductivel
connected through terminals.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:PowerSystemResource">
<xs:sequence/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Cut" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Cut">
<xs:annotation>
<xs:documentation>A cut separates a line segment into two parts. The cut appears as a switch inserted between these
two parts and connects them together. As the cut is normally open there is no galvanic connection between the two line
segment parts. But it is possible to close the cut to get galvanic connection.</xs:documentation>
<xs:documentation>The cut terminals are oriented towards the line segment terminals with the same sequence number.
Hence the cut terminal with sequence number equal to 1 is oriented to the line segment's terminal with sequence number equal
to 1.</xs:documentation>
<xs:documentation>The cut terminals also act as connection points for jumpers and other equipment, e.g. a mobile
generator. To enable this, connectivity nodes are placed at the cut terminals. Once the connectivity nodes are in place any
conducting equipment can be connected at them.</xs:documentation>
</xs:annotation>

m17-
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<xs:complexContent>
<xs:extension base="m:Switch">
<xs:sequence>
<xs:element name="lengthFromTerminal1" type="m:Length" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Cut.lengthFromTerminal1">
<xs:annotation>
<xs:documentation>The length to the place where the cut is located starting from side one of the cut line segment,
i.e. the line segment Terminal with sequenceNumber equal to 1.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="open" type="xs:boolean" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Switch.open">
<xs:annotation>
<xs:documentation>The attribute tells if the switch is considered open when used as input to topology
processing.</xs:documentation>
</xs:annotation>
§/xs:element>
¥xs:element name="ACLineSegment" type="m:ACLineSegment" minOccurs="1" maxO
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Cut.ACLineSeg
<xs:annotation>
<xs:documentation>The line segment to which the cut is applied.</xs:documen
</xs:annotation>
§/xs:element>
¥xs:element name="CutAction" type="m:CutAction" minOccurs="1" maxQcc
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Z
<xs:annotation>
<xs:documentation>Action taken with this cut.</xs:documep
</xs:annotation>
§/xs:element>
</¥s:sequence>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="CutAction" sawsdl:modelRe s="F 014/CIM-schema-cim17-
dcim12#CUitAction">
<xs:anhotation>
<xs:@locumentation>Action on
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:$wj
<xp:sequence>

¥xs:element naqe="ki - !
sawsdl:mofdelRefereng ttp://izc.ch/TC M-schem -cim17-dcim12#CutAction.kind">
<xs:annotatiQ

<xs:docume 4 ing agtig efform.</xs:documentation>

rs="1"

</
</xs
</xs:c(
</xs:com
<xs:compte
dcim12#E
<xs:an|
<xs:flocumentationxA generic equivalent for an energy supplier on a transmission or distribution voltage
level.</xs:gloeUmentation>
</xs:apnotation>
<xs:complexContent>
<xs:extension base="m:ConductingEquipment">
<xs:sequence>
<xs:element name="activePower" type="m:ActivePower" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#EnergySource.activePower">
<xs:annotation>
<xs:documentation>High voltage source active injection. Load sign convention is used, i.e. positive sign means
flow out from a node.</xs:documentation>
<xs:documentation>Starting value for steady state solutions.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="nominalVoltage" type="m:Voltage" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#EnergySource.nominalVoltage">
<xs:annotation>
<xs:documentation>Phase-to-phase nominal voltage.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="r" type="m:Resistance" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#EnergySource.r">
<xs:annotation>

EpergySource" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
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<xs:documentation>Positive sequence Thevenin resistance.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="r0" type="m:Resistance" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#EnergySource.r0">
<xs:annotation>
<xs:documentation>Zero sequence Thevenin resistance.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="reactivePower" type="m:ReactivePower" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#EnergySource.reactivePower">
<xs:annotation>
<xs:documentation>High voltage source reactive injection. Load sign convention is used, i.e. positive sign means
flow out from a node.</xs:documentation>
<xs:documentation>Starting value for steady state solutions.</xs:documentation>
</xs:annotation>
$/xs:element>
¥xs:element name="rn" type="m:Resistance" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#EnergySource.rr(>
<xs:annotation>
<xs:documentation>Negative sequence Thevenin resistance.</xs:documentation>
</xs:annotation>
§/xs:element>
¥xs:element name="voltageAngle" type="m:AngleRadians" minOccurs= X
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#E oltageAngle">
<xs:annotation>
<xs:documentation>Phase angle of a-phase open circuit.</,
</xs:annotation>
§/xs:element>
¥xs:element name="voltageMagnitude" type="m: Voltag
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl)
<xs:annotation>
<xs:documentation>Phase-to-phase op
</xs:annotation>
$/xs:element>
¥xs:element name="x" type="m:Reactance
sawsdl:modelReference="http://iec.ch{TC57/2014/Cl
<xs:annotation>

</xs:annotation>
{/xs:element>

¥xs:element naqe=" :
sawsdl:mofdelRefereng kp://izc.ch/TQ
<xs:annotatiQn

<xs:documenta gnce Thevenin reactance.</xs:documentation>

xs: e : ance" minOccurs="0" maxOccurs="1"
sawsdl:mo] g S INee. %2014/CIM-schema-cim17-dcim12#EnergySource.xn">

4

4

sawsdl:mofdelReference=Chttp7/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#EnergySource.EnergySourceAction™>
<Xs:arnotation>
<xs:documentation>Action taken with this energy source.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Terminals" type="m:Terminal" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ConductingEquipment.Terminals">
<xs:annotation>
<xs:documentation>Conducting equipment have terminals that may be connected to other conducting equipment
terminals via connectivity nodes or topological nodes.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="EnergySourceAction" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#EnergySourceAction">
<xs:annotation>
<xs:documentation>Action on energy source as a switching step.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:SwitchingStep">
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<xs:sequence>
<xs:element name="kind" type="m:TempEquipActionKind" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#EnergySourceAction.kind">
<xs:annotation>
<xs:documentation>Switching action to perform.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Ground" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Ground">
<xs:annotation>
<xs:documentation>A point where the system is grounded used for connecting conducting equipment to ground. The
power system model can have any number of grounds.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:gxtension base="m:ConductingEquipment">
<xp:sequence>
¥xs:element name="GroundAction" type="m:GroundAction" minOccurs="1" maxO
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Ground.Gro
<xs:annotation>
<xs:documentation>Action taken with this ground.</xs:documentation>
</xs:annotation>
§/xs:element>
</¥s:sequence>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="GroundAction" sawsdl:modelReferenge
dcim12#GfoundAction">
<xs:anhotation>
<xs:flocumentation>Action on ground as a switshing st
</xs:amnotation>
<xs:complexContent>
<xs:gxtension base="m:SwitchingStep">
<xp:sequence>
¥xs:element name="kind
sawsdl:modelReference="http://iec.sb/TCE

N

Q14/CIM-schema-cim17-

</xs:annotajien>
§/xs:eleme

¥xs:element
sawsdl:mofdelReference="h¢

re along a
line segme 5 ment. In all
other caseg (including placing the'ground aka line segment terminal), reference to one or more conducting equipment is
sufficient.

</
<I/xs
</xs:cq
</xs:conjplexype>
<xs:complexType name="Jumper" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Jumper">
<xs:annotation>
<xs:documentation>A short section of conductor with negligible impedance which can be manually removed and replaced
if the circuit is de-energized. Note that zero-impedance branches can potentially be modeled by other equipment
types.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:Switch">
<xs:sequence>
<xs:element name="JumperAction" type="m:JumperAction" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Jumper.JumperAction">
<xs:annotation>
<xs:documentation>Action taken with this jumper.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="JumperAction" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#JumperAction">
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<xs:annotation>
<xs:documentation>Action on jumper as a switching step.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:SwitchingStep">
<xs:sequence>
<xs:element name="kind" type="m:TempEquipActionKind" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#JumperAction.kind">
<xs:annotation>
<xs:documentation>Switching action to perform.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="JumpedEquipments" type="m:ConductingEquipment” minOccurs="1" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#JumperAction.JumpedEquipments">
<xs:annotation>
<xs:documentation>The conducting equipment that this jumper action will affect. In case of placing a jumper
anywhere along a line segment, you must use the clamp (to get the distance from one terminal), so yse the icityrelation with
line segmgnt. In all other cases (including placing the jumper at a line segment terminal), referen hducting
equipment]is sufficient.</xs:documentation>
</xs:annotation>
{/xs:element>
</¥s:sequence>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:simfleType name="PhaseCode" sawsdl:modelReference="http://iec.ch/T
dcim12#PhaseCode">
<xs:anhotation>
<xs:@locumentation>An unordered enumeration of phase identifiefs. i i b mission
and distribption equipment, circuits and loads. The enumerat|on by itself, i hected

together off connected to ground. Ground is not explici a i

<xs:@locumentation>Residential and small cof mer'al le g sthgle-phase, or split-phase,|secondary
circuits. Fgr example of s12N, phases 1 and 2 refer t0 e t of phase, while N refers to the neutral
wire. Throygh single-phase transformer connections, th ireui y-be’served from one or two of the grimary

phases A, B, and C. For three-phase loads, use the 4] B, cogdes'instead of s12N.</xs:documentation>
</xs:amnotation>
<xs:regtriction base="xs:string">
<xs:¢numeration value="A">,
<x$:annotation>
¥xs:documentation>fP
</{s:annotation>

</xsjenumeration
<xs:@numeration §=
<xp:annotation

$xs:documentatiq

</
</xs
<XS:
<Xp:
4
</
</xs
<XS:
<Xp:
4
</{s:a@nhnotation>
</xsjenumeration>
<xs:enumeration value="ABN">
<xs:annotation>
<xs:documentation>Phases A, B, and neutral.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="AC">
<xs:annotation>
<xs:documentation>Phases A and C.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="ACN">
<xs:annotation>
<xs:documentation>Phases A, C and neutral.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="AN">
<xs:annotation>
<xs:documentation>Phases A and neutral.</xs:documentation>
</xs:annotation>
</xs:enumeration>
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<xs:enumeration value="B">
<xs:annotation>
<xs:documentation>Phase B.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="BC">
<xs:annotation>
<xs:documentation>Phases B and C.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="BCN">
<xs:annotation>
<xs:documentation>Phases B, C, and neutral.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="BN">
<xp:annotation>
¥xs:documentation>Phases B and neutral.</xs:documentation>
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="C">
<xp:annotation>
¥xs:documentation>Phase C.</xs:documentation>
</¥s:annotation>
</xsjenumeration>
<xs:g¢numeration value="CN">
<x$:annotation>
¥xs:documentation>Phases C and neutral.</xs:documentatioy
</{s:annotation>

</xsjenumeration>
<xs:¢numeration value="N">

<xp:annotation>

¥xs:documentation>Neutral phase.</xs:dotumentstio

</{s:annotation>
</xsjenumeration>
<xs:¢numeration value="none">

<xp:annotation>

. Q

¥xs:documentation>No p ation>
</¥s:annotation>

</xsjenumeration>

<xs:¢numeration value="
<Xp:

4

Aentation>

</
</xs
<xs:

and 2.</xs:documentation>

</
</xs
<xs:gndmeration valug="s1N">
<xp:annotation>
<xs:documentation>Secondary phase 1 and neutral.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="s2">
<xs:annotation>
<xs:documentation>Secondary phase 2.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="s2N">
<xs:annotation>
<xs:documentation>Secondary phase 2 and neutral.</xs:documentation>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="PowerSystemResource" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#PowerSystemResource">
<xs:annotation>
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<xs:documentation>A power system resource can be an item of equipment such as a switch, an equipment container
containing many individual items of equipment such as a substation, or an organisational entity such as sub-control area. Power
system resources can have measurements associated.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:conjplexType>
<xs:simgleType name="SinglePhaseKind" sawsdl:modelReference="http://iec.ch/TC57/2014/C|
dcim12#SihglePhaseKind">
<xs:anhotation>
<xs:flocumentation>Enumeration of single phase identifiers. Allows designation of single pf nsnjission
and distribption equipment, circuits and loads.</xs:documentation>
</xs:amnotation>
<xs:regtriction base="xs:string">
<xs:gnumeration value="A">
<xp:annotation>
f¥xs:documentation>Phase A.</xs:documentation>
</js:annotation>
</xsjenumeration>
<xs:gnumeration value="B">
<xp:annotation>
¥xs:documentation>Phase B.</xs:docunx
</{s:annotation>
</xsjenumeration>
<xs:gnumeration value="C">

<x$:annotation>
¥xs:documentation>Phase C.</xs:documentatio
</{s:annotation>

</xsjenumeration>
<xs:@numeration value="N!>
<xp:annotation>

$xs:documentation>N
</¥s:annotati
</xsjenumeration

<XS:
<Xp:
9 9 8 ¢/xs:documentation>

chema-cingl 7-

</
</xs
<xs:
<X§, S
X8 e ionzSecondary phase 2.</xs:documentation>
</
</xsjenumeratiQn>
</xs:rgstrictionz
</xs:simpledype>
<xs:complexType name="Switch" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Syvitch">
<xs:annotation>
<xs:documentation>A generic device designed to close, or open, or both, one or more electric circuits. All switches are
two terminal devices including grounding switches.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:ConductingEquipment">
<xs:sequence>
<xs:element name="open" type="xs:boolean" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Switch.open">
<xs:annotation>
<xs:documentation>The attribute tells if the switch is considered open when used as input to topology
processing.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="SwitchPhase" type="m:SwitchPhase" minOccurs="1" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Switch.SwitchPhase">
<xs:annotation>
<xs:documentation>The individual switch phases for the switch.</xs:documentation>
</xs:annotation>
</xs:element>
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</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="SwitchPhase" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#SwitchPhase">
<xs:annotation>
<xs:documentation>Single phase of a multi-phase switch when its attributes might be different per
phase.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="m:PowerSystemResource">
<xs:sequence>
<xs:element name="closed" type="xs:boolean" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchPhase.closed">
<xs:annotation>
<xs:documentation>The attribute tells if the switch is considered closed when used as fnput toxtopology
processing.</xs:documentation>
</xs:annotation>
$/xs:element>
¥xs:element name="phaseSide1" type="m:SinglePhaseKind" minOccurs="1" maxQccu
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchP.

<xs:documentation>Phase of this SwitchPhase on the side with terminal sequence~y . Should be a
phase confained in that terminal&amp;rsquo;s phases attribute.</xs:documenta
</xs:annotation>
§/xs:element>
¥xs:element name="phaseSide2" type="m:SinglePhaseKind"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<xs:annotation>
<xs:documentation>Phase of this Switgfi
phase confained in that terminal&amp;rsquo;s Terndi
</xs:annotation>
§/xs:element>
</¥s:sequence>
</xsjextension>
</xs:cgmplexContent>
</xs:conjplexType>
<xs:complexType name="SwitchihgStep\g
dcim12#SyitchingStep">
<xs:anpotation>

<xs:flocumentatiopxAto
plan.</xs:documentati
</xs:amnotation>

<xs:sefjuence>
<xs:g¢lement name,
sawsdl:mo &
<X

4

buld be a

</
<I/xs
<xs:¢ ecutedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:mo| :/ech/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStep.executedDateTime">

<xp:annotail
¥xs:dgcumenta
</y¥s:annotation>
</xsjelement>
<xs:element name="issuedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#SwitchingStep.issuedDateTime">
<xs:annotation>
<xs:documentation>Date and time when the crew was given the instruction to execute the action; not applicable if the
action is performed by operator remote control.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="TempEquipActionKind" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#TempEquipActionKind">
<xs:annotation>
<xs:documentation>Kind of action on temporary equipment (such as cut, jumper, ground, energy
source).</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="place">
<xs:annotation>
<xs:documentation>Place the jumper (close) or the cut (open).</xs:documentation>
</xs:annotation>

ion>Actual date and time of this switching step.</xs:documentation>



https://iecnorm.com/api/?name=a6932427256108e06ceac529406b4d29

IEC 61968-3:2017 © IEC 2017 - 149 -

</xs:enumeration>
<xs:enumeration value="remove">
<xs:annotation>
<xs:documentation>Remove the jumper (open) or the cut (close).</xs:documentation>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="Terminal" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#Terminal">
<xs:annotation>
<xs:documentation>An AC electrical connection point to a piece of conducting equipment. Terminals are connected at
physical connection points called connectivity nodes.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="phases" type="m:PhaseCode" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Terminal.phases">
<xp:annotation>
$xs:documentation>Represents the normal network phasing condition.</xs:document&tion
$xs:documentation>If the attribute is missing three phases (ABC or ABCN) shall bg
</js:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:simfleType name="ReactivePower" sawsdl:modelReference="http://iec.
dcim12#R¢activePower">
<xs:anpotation>
<xs:@locumentation>Product of RMS value of the voltage and the F
current.</xs:documentation>
</xs:amnotation>
<xs:regtriction base="xs:float"/>
</xs:simpleType>
<xs:simgleType name="Voltage" sawsdl:modelRe
<xs:anpotation>
<xs:flocumentation>Electrical voltage, can be b6th AC and\)C»
</xs:afnotation>
<xs:regtriction base="xs:float"/>
</xs:simpleType>
<xs:simgleType name="Resistance" sawsdl:
dcim12#Re¢sistance">
<xs:anpotation>

<xs:flocumentatiopxRes
</xs:amnotation>
<xs:regtriction base “flo

</xs:simpleType>
<xs:sim(
dcim12#A
<xs:an|
<xs:
current.</xs:
</xs:af
<xs:re
</xs:sim
<xs:sim( 21e="Length" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Length">
<xs:anpotation=
<xs:@loeumentation>
</xs:afnotation>
<xs:restriction base="xs:float"/>
</xs:simpleType>
<xs:simpleType name="Reactance" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#Reactance">
<xs:annotation>
<xs:documentation>Reactance (imaginary part of impedance), at rated frequency.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:float"/>
</xs:simpleType>
<xs:simpleType name="AngleRadians" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#AngleRadians">
<xs:annotation>
<xs:documentation>Phase angle in radians.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:float"/>
</xs:simpleType>
</xs:schema>

tation>

1

tage">

it of length. Never negative.</xs:documentation>
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B.11 TroubleOrders message payload

<?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:sawsd|="http://www.w3.org/ns/sawsdl" xmIns="http://langdale.com.au/2005/Message#"
xmlns:m="http://iec.ch/TC57/2014/TroubleOrders/2#" targetNamespace="http://iec.ch/TC57/2014/TroubleOrders/2#"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:annotation/>
<xs:element name="TroubleOrders" type="m:TroubleOrders"/>
<xs:complexType name="TroubleOrders">
<xs:sequence>
<xs:element name="CoordinateSystem" type="m:CoordinateSystem" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Incident" type="m:Incident" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="WorkLocation" type="m:WorkLocation" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:conjplexType
<xs:complexType name="Asset" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schem
<xs:anhotation>

Lot">

<xs:flocumentation>Tangible resource of the utility, including power system equipment,qri i binets,
buildings, ¢tc. For electrical network equipment, the role of the asset is defined through PowerSyste Res ?
subclasseg, defined mainly in the Wires model (refer to IEC61970-301 and model packasg C Wi \ escription

places em )haS|s on the physical characteristics of the equipment fulfilling that role.</
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="1" maxOccurs="
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcipaTZ#
<x$:annotation>
¥xs:documentation>Master resource identifier issued by a model guthority £ isAinique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as Pi mRID. The use of YUID is
strongly recommended.</xs:documentation>
¥xs:documentation>For CIMXML data file§ in F i x970-552 Edition 1, the mRIL
mapped to| rdf:ID or rdf:about attributes that identify G{M objects |
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="CoordipateSystemn
dcim12#CgordinateSystem">
<xs:anpotation>
<xs:
</xs:afnotation>
<xs:sefjuence>
<xs:¢lement na
sawsdl:mofdelReference="hjtp:/
<x§:
context. G
strongly re|

4

S

change
UIDis

S
mapped tof rgfi

</
</xs
<XS: A S type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:mofdelReferences"http¥/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CoordinateSystem.crsUrn">

<xp:annotation>
¥xs:dacumentation>A Uniform Resource Name (URN) for the coordinate reference system (crs) used to define
'Location.PositionPoints-</xs:documentation>
<xs:documentation>An example would be the European Petroleum Survey Group (EPSG) code for a coordinate
reference system, defined in URN under the Open Geospatial Consortium (OGC) namespace as:
urn:ogc:def:uom:EPSG:: XXXX, where XXXX is an EPSG code (a full list of codes can be found at the EPSG Registry web site
http://www.epsg-registry.org/). To define the coordinate system as being WGS84 (latitude, longitude) using an EPSG OGC, this
attribute would be urn:ogc:def:uom:EPSG::4236.</xs:documentation>
<xs:documentation>A profile should limit this code to a set of allowed URNs agreed to by all sending and receiving
parties.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.name">
<xs:annotation>
<xs:documentation>The name is any free human readable and possibly non unique text naming the
object.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Incident" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Incident">
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<xs:annotation>
<xs:documentation>Description of a problem in the field that may be reported in a trouble ticket or come from another
source. It may have to do with an outage.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<xs:annotation>
<xs:documentation>Master resource identifier issued by a model authority. The mRID is unique within an exchange
context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.</xs:documentation>
<xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:conjplexType>
<xs:complexType name="PositionPoint" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM
dcim12#P¢gsitionPoint">
<xs:anhotation>
<xs:flocumentation>Set of spatial coordinates that determine a point, defined in the co rd| at ifiedin
'Location.( oordlnateSystem Use a single posmon pomt mstance to desrlbe a pomt -0rig ) P of
I area of

an object (|ike a substation or a geographical zone — in this case, have first and las po'tion poi
values).</qs:documentation>
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="sequenceNumber" type="xs:integer" minOccyrs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<x$:annotation>
¥xs:documentation>Zero-relative sequenceg
</js:annotation>
</xsjelement>
<xs:glement name="xPosition" type="xs:string" mikOcc
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl¥

<x$:annotation>
$xs:documentation>X axis position.</xs:dogumentatiog>
</{s:annotation>

</xsjelement>
<xs:¢lement name="yPo$i{ -strng” mMisOteurs="1"
sawsdl:mofdelReference="http:[/iec.chA C o irr7-dcim12#PositionPoint.yPosition">

<x$:annotation>,
$xs:docume on>Y
</{s:annotationx

</xsjelement>
<xs: S
sawsdl:mo &="http:/Mec. K2014/GIM-schema-cim17-dcim12#PositionPoint.zPosition">
<xp
</
<I/xs
</xs:sq
</xs:con
<xs:com ] atus" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status">
<xs:anpotation=
<xs:@loeumentation>
</xs:afnotation>
<xs:sequence>
<xs:element name="dateTime" type="xs:dateTime" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.dateTime">
<xs:annotation>
<xs:documentation>Date and time for which status 'value' applies.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="reason" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.reason">
<xs:annotation>
<xs:documentation>Reason code or explanation for why an object went to the current status
'value'.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="remark" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.remark">
<xs:annotation>
<xs:documentation>Pertinent information regarding the current 'value', as free form text.</xs:documentation>
</xs:annotation>
</xs:element>

rrent status information relevant to an entity.</xs:documentation>
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<xs:element name="value" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.value">
<xs:annotation>
<xs:documentation>Status value at 'dateTime'; prior status changes may have been kept in instances of activity
records associated with the object to which this status applies.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="StreetAddress" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#StreetAddress">
<xs:annotation>
<xs:documentation>General purpose street and postal address information.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="poBox" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetAddress.poBox">
<xp:annotation>
$xs:documentation>Post office box.</xs:documentation>
</¥s:annotation>
</xsjelement>
<xs:glement name="postalCode" type="xs:string" minOccurs="0" maxOccurs="1",
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Stree
<xg:annotation>
$xs:documentation>Postal code for the address.</xs:documentation>,
</¥s:annotation>
</xsjelement>
<xs:g¢lement name="status" type="m:Status" minOccurs="0" max@ccurg="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<xp:annotation>
¥xs:documentation>Status of this address #
</¥s:annotation>
</xsjelement>
<xs:glement name="streetDetail" type="m:StreetD
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl¥
<xp:annotation>
¥xs:documentation>Street
</¥s:annotation>
</xsjelement>
<xs:¢lement name="tow
sawsdl:modelReference="http:

<x$:annotation>,
$xs:docume OR>TO
</{s:annotationx

</xsjelement>

</xs:s¢quence>
</xs:conjplexType>
<xs:com
dcim12#St
<xs:an|

QinOccyrs="1" maxOccurs="1"
a-cim17-dcim12#StreetAddress.townDetail">

sawsdl:mofdelReference=Lhttpz/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.addressGeneral">
<xp:afipotation>
¥xs:documentation>First line of a free form address or some additional address information (for example a mail
stop).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="addressGeneral2" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.addressGeneral2">
<xs:annotation>
<xs:documentation>(if applicable) Second line of a free form address.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="addressGeneral3" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.addressGeneral3">
<xs:annotation>
<xs:documentation>(if applicable) Third line of a free form address.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="buildingName" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.buildingName">
<xs:annotation>
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<xs:documentation>(if applicable) In certain cases the physical location of the place of interest does not have a direct
point of entry from the street, but may be located inside a larger structure such as a building, complex, office block, apartment,
etc.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="code" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.code">
<xs:annotation>
<xs:documentation>(if applicable) Utilities often make use of external reference systems, such as those of the town-
planner's department or surveyor general's mapping system, that allocate global reference codes to
streets.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.name">
<xs:annotation>
¥xs:documentation>Name of the street.</xs:documentation>
</js:annotation>
</xsjelement>
<xs:g¢lement name="number" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#StreetDetail.R
<x$:annotation>
¥xs:documentation>Designator of the specific location on the street.</xs:doCumenta
</j¥s:annotation>
</xsjelement>
<xs:glement name="prefix" type="xs:string" minOccurs="0" maxOccurs="1
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcjn
<x$:annotation>
¥xs:documentation>Prefix to the street name. For example:
</j¥s:annotation>
</xsjelement>
<xs:glement name="suffix" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM
<x$:annotation>
$xs:documentation>Suffix to the street nameé. For exa
</j¥s:annotation>
</xsjelement>
<xs:¢lement name="suiteNupribe|
sawsdl:modelReference="http://iec.sb/TCE
<xp:annotation>
$xs:documentation>
</js:annotation>
</xsjelement>
<xs:glement nams
sawsdl:mo|
<xp:
etc.</xs:dq
</

4

(default).<{xs:doCumentation>
</y¥s:annotation>
</xsjelement>
</xs:sequence>
</xs:complexType>
<xs:complexType name="TownDetail" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#TownDetail">
<xs:annotation>
<xs:documentation>Town details, in the context of address.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="code" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TownDetail.code">
<xs:annotation>
<xs:documentation>Town code.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="country" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TownDetail.country">
<xs:annotation>
<xs:documentation>Name of the country.</xs:documentation>
</xs:annotation>
</xs:element>
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<xs:element name="name" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TownDetail.name">
<xs:annotation>
<xs:documentation>Town name.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="section" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TownDetail.section">
<xs:annotation>
<xs:documentation>Town section. For example, it is common for there to be 36 sections per
township.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="stateOrProvince" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TownDetail.stateOrProvince">
<xs:annotation>
$xs:documentation>Name of the state or province.</xs:documentation>
</{s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="WorkLocation" sawsdl:modelReference="http://iec.ch/TC57/2
dcim12#WprkLocation">
<xs:anpotation>
<xs:@locumentation>Information about a particular location for various forgfs of'v
</xs:amnotation>
<xs:sefjuence>
<xs:glement name="description" type="xs:string" minOccurs="0"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
<x$:annotation>
¥xs:documentation>The description is a fre a e ; P non
unique and may not correlate to a naming hierarchy,</xs: i
</{s:annotation>
</xsjelement>
<xs:glement name="direction" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl
<xp:annotation>

chexya-cim17-

4

s ocation,
such as a gtreet address, this is the i i ted at the
'NW' (nortwest) corner of the ¢u € 2 3i

building.</ks:documentation>

</¥s:annotation>
</xsjelement>
<xs:¢lement nams="rfam

sawsdl:mofdelReference="h¢
<xk:

4

</

gme ; pe="m:Asset" minOccurs="1" maxOccurs="unbounded"
sawsdl:mofte /liec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.Assets">

</js:annotation
</xsjelement>
<xs:¢lemeént name="CoordinateSystem" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.CoordinateSystem">
<xs:annotation>
<xs:documentation>Coordinate system used to describe position points of this location.</xs:documentation>
</xs:annotation>
<xs:complexType sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CoordinateSystem">
<xs:attribute name="ref" type="xs:string"/>
</xs:complexType>
</xs:element>
<xs:element name="mainAddress" type="m:StreetAddress" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.mainAddress">
<xs:annotation>
<xs:documentation>Main address of the location.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="PositionPoints" type="m:PositionPoint" minOccurs="1" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.PositionPoints">
<xs:annotation>
<xs:documentation>Sequence of position points describing this location, expressed in coordinate system
'Location.CoordinateSystem'.</xs:documentation>
</xs:annotation>
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</xs:element>
<xs:element name="secondaryAddress" type="m:StreetAddress" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.secondaryAddress">
<xs:annotation>
<xs:documentation>Secondary address of the location. For example, PO Box address may have different ZIP code
than that in the 'mainAddress’.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:schema>

TroubleTickets message payload

<?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#"
xmlins:sawpd|="http://www.w3.org/ns/sawsdl" xmIns="http://langdale.com.au/2005/Message#"
xmlns:m="nttp://iec.ch/TC57/2014/TroubleTickets/2#" targetNamespace="http://iec.ch/TC57/2014/ApubleTickets/2#'
elementFoymDefault="qualified" attributeFormDefault="unqualified">
<xs:anngtation>
<xs:documentation/>
</xs:annptation>
<xs:elenjent name="TroubleTickets" type="m:TroubleTickets"/>
<xs:complexType name="TroubleTickets">
<xs:sefjuence>
<xs:g¢lement name="TroubleTicket" type="m:TroubleTicket" minOccurs="0"x
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="Customer" sawsdl:modelReference="http:/liec.ch/TLC57/2044/ClI
dcim12#C{istomer">
<xs:anpotation>
<xs:flocumentation>Organisation receiving s€rvice
</xs:amnotation>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" mipgOccurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/Cl S
<x$:annotation>
¥xs:documentation>Mas, 3 i change
context. Global uniqueness is easil i ing UID is
strongly recommended.</xs:dot 3
$xs:documentation>For Gl

mapped to| rdf:ID or rdf:about attributes thaty
</¥s:annotati
</xsjelement>

</xs:s¢quence>
</xs:conjplexType>
<xs:com \
dcim12#C\
<xs:an|

S

17-

butage

sawsdl:modelReference
<xp:afipotation>
¥xs:décumentation>Type of contact (e.g., phone, email, etc.).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="contactValue" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CustomerNotification.contactValue">
<xs:annotation>
<xs:documentation>Value of contact type (e.g., phone number, email address, etc.).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="earliestDateTimeToCall" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CustomerNotification.earliestDate TimeToCall">
<xs:annotation>
<xs:documentation>Earliest date time to call the customer.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="latestDateTimeToCall" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CustomerNotification.latestDateTimeToCall">
<xs:annotation>
<xs:documentation>Latest date time to call the customer.</xs:documentation>
</xs:annotation>
</xs:element>

thttp7/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CustomerNotification.contactType">
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<xs:element name="trigger" type="m:NotificationTriggerKind" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CustomerNotification.trigger">
<xs:annotation>
<xs:documentation>Trigger for this notification.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Incident" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Incident">
<xs:annotation>
<xs:documentation>Description of a problem in the field that may be reported in a trouble ticket or come from another
source. It may have to do with an outage.</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="mRID" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject. nRID">
<x$:annotation>
¥xs:documentation>Master resource identifier issued by a model authority. The mRID i

ique withinan ‘exchange

context. Global uniqueness is easily achieved by using a UUID, as specified in RFC 4122, for tkle mRID(. UID is
strongly recommended.</xs:documentation>
Dis

¥xs:documentation>For CIMXML data files in RDF syntax conforming to IEC 619 Q
mapped to| rdf:ID or rdf:about attributes that identify CIM object elements.</xs:documentat
</js:annotation>
</xsjelement>
<xs:glement name="description" type="xs:string" minOccurs="0" maxOc
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Ide
<x$:annotation>
¥xs:documentation>The description is a free human readable/Aext d lo) i ject. P non
unique and may not correlate to a naming hierarchy.</xs:documentatioh>
</{s:annotation>
</xsjelement>
<xs:g¢lement name="name" type="xs:string"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM
<xp:annotation>
$xs:documentation>The name is any free
object.</xq:documentation>
</js:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="Ing

dcim12#IngidentHazard’
<xs:anpotation>
<xs:flocumentati aza

etc.</xs:ddcumentation>
</xs:amnotation>
<xs:sefjuence>

<xs:
sawsdl:mo|
<xp:

1 r resource identifier issued by a model authority The mRID is unique within an exchange
context. G achieved by using a UUID, as specified in RFC 4122, for the mRID. The use of YUID is
strongly re| gntation>

1 ntatlon For CIMXML data files in RDF syntax conforming to IEC 61970-552 Edition 1, the mRID is
mapped to| rdf:ID orrdf:akout attributes that identify CIM object elements.</xs:documentation>

</y¥s:annotation>
</xsjelement>
<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">
<xs:annotation>
<xs:documentation>The description is a free human readable text describing or naming the object. It may be non
unique and may not correlate to a naming hierarchy.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.name">
<xs:annotation>
<xs:documentation>The name is any free human readable and possibly non unique text naming the
object.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="status" type="m:Status" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Hazard.status">
<xs:annotation>
<xs:documentation>Status of this hazard.</xs:documentation>
</xs:annotation>
</xs:element>
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</xs:sequence>
</xs:complexType>
<xs:simpleType name="NotificationTriggerKind" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#NotificationTriggerKind">
<xs:annotation>
<xs:documentation>Kind of trigger to notify customer.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="etrChange">
<xs:annotation>
<xs:documentation>Notify customer if estimated restoration time changes.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="informDispatched">
<xs:annotation>

<xs:documentation>Notify customer that a crew has been dispatched to investigate the problem.</xs:documentation>

</¥s:annotation>
</xsjenumeration>
<xs:gnumeration value="initialEtr">
<x$:annotation>
¥xs:documentation>Notify customer for the first time that estimated restoration ti
</¥s:annotation>
</xsjenumeration>
<xs:gnumeration value="powerOut">
<x$:annotation>
$xs:documentation>Notify customer of planned outage.</xs:documentatiQ
</j¥s:annotation>
</xsjenumeration>
<xs:gnumeration value="powerRestored">
<xp:annotation>
$xs:documentation>Notify customer when
</¥s:annotation>
</xsjenumeration>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="Status" sawsdl:modelReferen iec. 3 atus">
<xs:anpotation>
<xs:@locumentation>Current g
</xs:amnotation>
<xs:sefjuence>
<xs:glement name="dat ="1" maxOccurs="1"

sawsdl:modelReferenceahttp:{iec. a-cim17-dcim12#Status.dateTime">
<xp:annotatio
$xs:documen im atus 'value' applies.</xs:documentation>

</¥s:annotation>

</xsjelement>
<xs:¢lement nante= 3 R="XSsstri inOccurs="0" maxOccurs="1"

sawsdl:mo| /i CIM-schema-cim17-dcim12#Status.reason">

<Xp:

9 R son tQdg or explanation for why an object went to the current status

'value'.</xg;e S

<xs:
sawsdl:mofdelReference
<xp:afipotation>
$xssdocumentation>Pertinent information regarding the current 'value', as free form text.</xs:documentatior]
</xs:annotation>
</xs:element>
<xs:element name="value" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.value">
<xs:annotation>
<xs:documentation>Status value at 'dateTime'; prior status changes may have been kept in instances of activity
records associated with the object to which this status applies.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="TroubleReportingKind" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#TroubleReportingKind">
<xs:annotation>
<xs:documentation>Kind of trouble reporting.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="call">
<xs:annotation>
<xs:documentation>Trouble call received by customer service representative.</xs:documentation>

Chttpa/iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Status.remark">

\

pntation>
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</xs:annotation>
</xs:enumeration>
<xs:enumeration value="email">
<xs:annotation>
<xs:documentation>Trouble reported by email.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="ivr">
<xs:annotation>
<xs:documentation>Trouble reported through interactive voice response system.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="letter">
<xs:annotation>
<xs:documentation>Trouble reported by letter.</xs:documentation>
</xs:annotation>
</xsjenumeration>
<xs:gnumeration value="other">
<x$:annotation>
$xs:documentation>Trouble reported by other means.</xs:documentation>
</js:annotation>
</xsjenumeration>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="TroubleTicket" sawsdl:modelReference="http://iec.¢
dcim12#TrpubleTicket">
<xs:anphotation/>
<xs:sefjuence>
<xs:¢lement name="mRID" type="xs:string" minOccurs="1" maxWdccurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cimTR-dcimA2
<x$:annotation>

4

a-cim17-

change

context. G UID is
strongly recommended.</xs:documentation>
9 is
mapped to)
</{s:annotation>
</xsjelement>
<xs:¢lement name="authorNa
sawsdl:modelReference="http:{
<xp:annotation>
¥xs:documentat;
</¥s:annotati
</xsjelement>
<xs:¢lement name="
sawsdl:mQ
<X
4
</
</xs
<xs:glement
sawsdl:mg
<Xp:
9 B non
unique and may/not'correlate to a naming hierarchy.</xs:documentation>

</y¥s:annotation>
</xsjelement>
<xs:element name="firstResponder" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TroubleTicket.firstResponder">
<xs:annotation>
<xs:documentation>A first responder on site such as police, fire department etc.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="reportingKind" type="m:TroubleReportingKind" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TroubleTicket.reportingKind">
<xs:annotation>
<xs:documentation>Indicates how the customer reported trouble.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="resolvedDateTime" type="xs:dateTime" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TroubleTicket.resolvedDateTime">
<xs:annotation>
<xs:documentation>Date and time this trouble ticket has been resolved.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="troubleCode" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TroubleTicket.troubleCode">
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<xs:annotation>
<xs:documentation>Trouble code (e.g., power down, flickering lights, partial power, etc).</xs:documentation>
</xs:annotation>
</xs:element>

<xs:element name="Customer" type="m:Customer" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TroubleTicket. Customer">
<xs:annotation>
<xs:documentation>Customer for whom this trouble ticket is relevant.</xs:documentation>
</xs:annotation>
</xs:element>

<xs:element name="Hazards" type="m:IncidentHazard" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TroubleTicket.Hazards">
<xs:annotation>
<xs:documentation>All hazards reported with this trouble ticket.</xs:documentation>
</xs:annotation>
</xs:element>

<xs:¢lement name="Notification" type="m:CustomerNotification" minOccurs="0" maxOccurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#TroubleTicket.Notjfi
<x$:annotation>
xs:documentation>Notification for this trouble ticket.</xs:documentation>
</js:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>

B
S

4
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTEGRATION D'APPLICATIONS POUR LES SERVICES ELECTRIQUES -
INTERFACES SYSTEME POUR LA GESTION DE LA DISTRIBUTION -

Partie 3: Interface pour I'exploitation du réseau

AVANT-PROPOS

La Cpmmission Electrotechnique Internationale (IEC) est une organisation malisation
compgsée de I'ensemble des comités électrotechniques nationaux (Comités nati 'IEC a pour
objet fle favoriser la coopération internationale pour toutes les questions de domaines
de I'dlectricité et de I'électronique. A cet effet, '|EC — entre autres Normes
interngtionales, des Spécifications techniques, des Rapports techniquesy sibles au
public| (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I’ IE ice a des
comitgs d'études, aux travaux desquels tout Comité national intéressé p iciper. Les
organisations internationales, gouvernementales et non gouvernenienta articipent
également aux travaux. L'IEC collabore étroitement avec IOrgamsa on (ISO),
selon des conditions fixées par accord entre les deux organisgtions.

Les d ‘CISIOT‘IS ou accords off|C|eIs de I'lEC concernant Ies q a mesure
du pop de I'lEC
intére

Les P ¥§ internationales et sonf agréées
commkg ables sont entrepris afin |que I'lEC
s'assy hsable de
I'éven

Dans ! s toute la
mesure possible, a applique ationales
et rédi . nales ou
région

L'IEC pendants
fourni grques de
confo rtification
indépgndants

Tous | tion.
Aucune iliaires ou
mandataires gy Comités
nation out autre
dommifage J 8 ce soit, directe ou indirecte, ou pour supporter les colts (y comprig les frais
de judtice) e découlant de la publication ou de l'utilisation de cette Publication de I'lEC ou de
toute & ou au crédit qui lui est accordé

L'attemtion estattirée sur les références normatives citées dans cette publication. L'utilisation de publications
référepcéesest obligatoire pour une application correcte de la présente publication

L’attention est attirée sur Ie fait que certams des éléments de la présente Publlcatlon de IIEC peuvent faire
I'objetlde-droits debrevet L HEC ne-saurait 8tre-tenuepod els droits

de brevets et de ne pas avoir S|gnale Ieur eX|stence

La Norme internationale IEC 61968-3 a été établie par le comité d’études 57 de I'lEC: Gestion
des systémes de puissance et échanges d'informations associés.

Le texte de cette Norme est issu des documents suivants:

FDIS Rapport de vote
57/1810/FDIS 57/1841/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.
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Cette deuxiéme édition annule et remplace la premiére édition, parue en 2004. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)
b)
c)
d)
e)
f)
9)
h)
i)
)
k)

Dans cqtte norme, les caractéres d’'imprimerie suiva

Liste de mesures remplacée par Mesurage et Commandes.
OperationalRestriction remplacé par Tag.

OutageRecord remplacé par Outage.

SafetyDocument remplacé par ClearanceDocument.
SwitchingSchedule remplacé par SwitchingOrder.

SwitchingPlan ajouté.
Temjporary Network Change ajouté.

TroybleTicket ajouté.

Incident ajouté.

TroybleOrder ajouté.

Cas|d'utilisation et diagrammes de séquence ajoutg

jetonms: en arial black

Une liste de toutes les parties de Ia penéral:
Intégratjon d'applications pour les services élestr gestion
de la dis

Le com|té a décidé que I efit ne sera pas modifié avant la |[date de
stabilité| indiquée sur S "http://webstore.iec.ch"” dans les données
relatives au document f 3. be_date, le document sera

e reconduit, @

e supprimé,

e remplacé

e ame

|MPOFTANT>|>{)290 "colour inside” qui se trouve sur la page de couvertlre de
cette publication indique qu'elle contient des couleurs qui sont considérées gomme
utiles = S i iti tent, par

conséquent, imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

La présente partie de I'lEC 61968 a pour objet de définir une norme relative a l'intégration de
systémes d'exploitation du réseau les uns avec les autres et avec d'autres systémes, ainsi
que les fonctions métier relevant du domaine d'application de I'lEC 61968. Les détails
particuliers des protocoles de communication utilisés par ces systemes sont hors du domaine
d'application de la présente partie de I'l|EC 61968. La présente partie de I'l|EC 61968 prend en
considération et modélise plutbét les capacités générales que peuvent potentiellement fournir
des systémes d'exploitation du réseau. Ainsi, la spécification, le développement et/ou le
déploiement de la génération suivante de systémes d'exploitation du réseau n'auront aucune
incidence sur la présente partie de I'lEC 61968, tant par I'utilisation de normes que par celle
de moyens propriétaires.

La séril de normes IEC 61968 est prévue pour faciliter l'intégratio igns, par

oppositiopn a l'intégration intra-applications. L'intégration intra bncerne
I'interrelation de programmes au sein d'un méme systeme qU| corumyni anérplement
au moyen de logiciels intermédiaires (intergiciels) irefinement
d'exécution sous-jacent et tendent a étre optimisés dans le cadre de QQ hes, en

temps réel et synchrones, et des interrogations/réponses eles de

communication conversationnels. Par conséquent, ces norqes n e ications
sont appropriées pour les appllcatlons falblem t co ps avec grande
hétérogenéité dans le langage, i utils de
gestion. essitent
I'échang ) hdre un
traiteme i e’a étre mise en ceuNre avec
des ser sch ications,
complét ribution,
les pasg

Au sens de I'lEC 61968 : 3 i istributi istribution
Management System) £ i ( ettant a
I’entreptise de distribytion 1€ S istributi S i . gsibilités
incluent| la suryégilia \ jie, les
processus de gestion q ctrique,
la gestipn de la dery ion des

Des injerfaces
haque classe d'applications identifiée dans le |Modéle
— Interface Reference Model), qui est décrjt dans

travaux,
normaligé
d'Interfd
I'NEC 61



https://iecnorm.com/api/?name=a6932427256108e06ceac529406b4d29

IEC 619

68-3:2017 © IEC 2017 - 169 —

INTEGRATION D'APPLICATIONS POUR LES SERVICES ELECTRIQUES -
INTERFACES SYSTEME POUR LA GESTION DE LA DISTRIBUTION -

Partie 3: Interface pour I'exploitation du réseau

1 Domaine d'application

Conformément a I'lEC 61968 Modele d'Interface de Référence, la Fonction d'exploitation du

réseau
les moy
coupure
gérer I'g
des pla
terrain.

Hefinie dans la présente partie de I'EC 61968 donne aux entre
ens de surveiller la topologie de poste principale (état de disj

L'IEC 61 iles de
message 5 métier
liges a |' pssages
définies xternes,
l'isoleme ents, la

mainten

Le diag
de I'lEQ
soit co

mise en ceuvre de la fonctipnnalité
astioh de la distribution avancé |intégré,
S, DMS et SCADA). Les entreptises de

distribufion peuvent choisi d'aeter ce nes\atpres de différents fournisseurs gt de les

intégrer|a 'aide des m

autre part, un seul fournisseur peut fournir

au moins deux de ces 2 s un~seul systéme intégré. Si plusieurs systémes sont
fournis par le e ce \derniey’ peut choisir d'utiliser soit des extensipns des
messages de I'l ¢ 9 x_meécanisme d'intégration propriétaire pour améliorer la
fonctionhalité par ra » >Cification de I'|EC 61968-3 exige/prend en charge.

Une au
afin de

dans le|g
parties ¢

Sentera des scénarii d'intégration ou des cas d'utilisation,
moyens d'utiliser les charges utiles de messages [définies
nent, ainsi que les charges utiles de messages a définir dans fd'autres
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/’ _ Pttt ————
I I
[PIEC 61968-5 — I !
Planification !
opérationnelle : DMS <j|>
I'IEC 61968-6 — i
Maintenance | |
et construction] 1\ ) ! 0
I | ()
I [} o | |[-—-—-—— - — — — — — — — =
[ A\ © N
' : @ | |Infrastructures d !
_____________ | nfrastructures de |
MWM Infrastructures || : 2 Hcommunication !
['IEC 61968-6 - d'intégration ! OMS | [normalisées Terminal
Maintenance d'entreprise : | 3 ou propriétaires a
et construction] (par exemple | | e distance
EOD _OCAOA ) ! %/ ! © T
|=i=) =~ i~ vy T T O |
1 : ) |
, o | - |
A,p Dllcathns IEC 61968-3 Messages | | | '
d’entreprise | i !
1 ! |
' ™\ Messages définis par : : /\ !
oIS I'EC 61968-3 et basés || | q :
v sur le CIM IEC, ! C
['IEC| 61968-8 — acheminés & l'aide d'une | ! SCADA | N 1=
Support client variété de technologies ||
(assistance a la clientéle] d'intégration ! " T
\_ B : | : :
e A l )
i -
AM|/MDM N
[’IE] 61968-9 —
Relevé ¢t commande
des ¢gompteurs]
\ J
ir d'interfaces propriétaires
yn systéme qui couvre DMS et
n/seul produit)
IEC
ine d'application de I'lEC 61968-3
2 Reéfé
Les dogument ts cités dans le texte constituent, pour tout ou partie de leur gontenu,
des exigences d ésent document. Pour les références datées, seule I'éditign citée
s’appligbe’Pour les références non datées, la derniére édition du document de référence

s'applique (y compris Tes évenfuels amendements).

IEC 61968-1, Intégration d'applications pour les services électriques — Interfaces systéme
pour la gestion de distribution — Partie 1: Architecture des interfaces et recommandations
générales

IEC TS 61968-2, Application integration at electric utilities — System interfaces for distribution
management — Part 2: Glossary (disponible en anglais seulement)

IEC 61968-100, Intégration d’applications pour les services électriques — Interfaces systéme
pour la gestion de distribution — Partie 100: Profils de mise en ceuvre

IEC 61970-301, Interface de programmation d'application pour systeme de gestion d'énergie
(EMS-API) — Partie 301: Base de modéle d'information commun (CIM)
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3 Termes, définitions et termes abrégés

3.1 Termes et définitions

Aucun terme n'est défini dans le présent document.

L'ISO et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.2 Termes abbrégés

Pour les
que les

2, ainsi

NOTE Vpi ossaire.
FLISR défaut,
WMS

4 Mo

% ons de
distribufion: les systémes de\gestion ibuti s ion des
interrupti i systeme
SCADA ribution
sans S(

Les sys}|é e entier
(souven ucteurs
aériens ribution
sont gé § s. C'est
la raison pour las i 'é : istributi ' révélée
historigliement s particulierement a I'extérieur du poste. Dans les populatigns plus

denses, C s télémétrie et a l'automatisation sont inférieurs et peuvent étre

Par co sequent ung avec le
systémd collecte
ensuite un ensemble d' appels sur panne, et selon Ies appels regus, détermine Iemplacement
probable et la cause de l'interruption. Une équipe est alors envoyée sur place pour procéder a
une enquéte approfondie et aux réparations.

Les systémes de gestion de la distribution trouvent leur origine dans les systémes SCADA de
transmission. L'automatisation s'étant déplacée vers le bas et dans les postes de distribution,
le besoin d'assurer la fonctionnalité des applications de distribution s'est intensifié. Les
systémes de gestion de la distribution se sont étendus au systéme SCADA de transmission
existant, en ajoutant des points pour couvrir les disjoncteurs d'alimentation ou en ajoutant un
systéme SCADA de distribution autonome. En général, ces deux types de systémes sont
équipés de terminaux a distance (RTU), de systémes frontaux de communication, de
systémes d'alarme et d'écrans.

Ces systémes de gestion de la distribution se caractérisent comme tels par la possibilité qu'ils
offrent d'ajouter des fonctions (la possibilité d'ajouter des dispositifs temporaires, comme des
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séparations de ligne et des lignes de raccordement. Ces dispositifs temporaires sont rarement
utilisés dans les systémes de transmission, mais le sont trés fréquemment dans les systémes
de distribution. La plupart des systemes de distribution fonctionnant dans le cadre d'une
configuration radiale, il est souvent nécessaire d'utiliser des commutateurs de ligne
d'alimentation pour reconfigurer les lignes d'alimentation, soit pour assurer la restauration
aprés interruption soit pour s'adapter a différentes situations de charge. Cela impose d'étre en
mesure de colorier les lignes de maniére dynamique selon la direction dans laquelle elles
sont alimentées, mais également de les colorier selon qu'elles sont alimentées ou pas. De
plus, dans certaines régions du monde, ces systémes peuvent étre asymétriques, ce qui
impliqgue que chaque phase électrique fonctionne de maniére indépendante. Autre
caractéristique d'un systéme de distribution: la modification est la norme. Les nouvelles
constructions re3|dent|elles et Ientretlen courant impliquent de modifier frequemment le

modéle de ons par
semain
Le DM >eau en
[ 61968
inclut I'a ypes de
systém lus que
cette infégration n'est pas sans importance pour la mise pposent
donc degs systémes DMS/OMS intégrés (voire des sys ' és) afin
de rédu i isi Lition en
temps 1é eme de
gestion
4.2
La Figuf ques et
de flux nce aux
termes
Le diagt i 2 es composants du modéle de référence.
|
|
) <Network Control> : <Work Scheduling and "~ Request
|EC 61964-9 — < \ |EC 61966-3 — | Dispatch= Switching flan
Meter Reapi \ \ \ Network | |IEC 61968-6 —
and Con| \ - Operation ;- NO-CTL ! Maintenance and
(\1 § : Construction - MC-SCHD -
| <Switkh Action
Fault Current ! Schiduling=
Device S | IRequest’ Lol i - IEC 1968-5 —
el;:'?:ng?dlus Operatﬁ Smh"h: Tcr;::bla Cr)cll'gere Ma gtzjnearnoe 3"‘(’):3::‘9 Opgrational
| Pk Planning - OP-S5C
|EC 6196 <Fault Management> : <Field Recording> Request
IEC 61968-3 — | IEC 61968-6 — _Switching Plan
ralad | Network Maintenance and Verificatiog
Operation - NO-FLT | | =755 Construction = MC-FRD
Jumper or
Cut Placed CT:;:?‘Z
Restored?
IEC

Figure 2 — Modéle de référence de I'lEC 61968-3

L'architecture de référence présente cing principaux composants logiques (potentiellement
réalisés en systémes ou sous-systémes) liés a I'exploitation du réseau:

IEC 61968-9, Relevé et commande des compteurs, pour associer les événements
d'interruption et les pings de compteur a I'exploitation
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IEC 61968-8, Assistance a la clientele pour la gestion des appels sur incident liés a des
interruptions

IEC 61968-6, Maintenance et construction pour les bons de travaux exigés pour les
dysfonctionnements et la commutation

IEC 61968-5, Planification opérationnelle pour le plan de commutation d'un travail planifié et
non planifié

4.3 Modele d'interface de référence

La présente norme n'a pas pour objet de définir les applications et les systémes qu'il convient

que les|fournisseurs produisent. Une application (physique) concréte est suppesée\fournir la

fonctionpalité d'un ou de plusieurs composants (logiques) abstr ela est

mentionné dans la présente Norme. Ces composants abstraits sg : bnctions

métier du Modele d'Interface de Référence.

Dans la|présente norme, le terme "composant abstrait" est utilis¢ en 5 S rtie d'un

systémg logiciel qui prend en charge une ou plusieurs deg i S résente

partie de I'lEC 61968 a I'lEC 61968-9. Il ne signifie logiciel

conform|

L'IEC 61 bstraits,

tandis ¢ angeées

pour de

L'IEC 61

e Une dans la
Part terfaces
conf

e Une hterface
défin j 3 6 les composants abstraits concernés, définis dans
le M e

e Une face de
com est pas
exigg posants
abst tier. La
prés posants
dans ent les
infor métier,
lorsg e.

4.4 Fonctions et composants d'exploitation du reseau

Il convient de noter que les charges utiles de messages définies dans le présent document,
IEC 61968-3, Interfaces pour l'exploitation du réseau, peuvent étre envoyées ou regues par
tous les types de composants au sein d'un systéme de gestion de la distribution (DMS).

Le Tableau 1 indique les fonctions et les composants abstraits habituels réputés étre des
sources d'informations pour ces charges utiles de messages. La liste fournie des fonctions et
composants abstraits n’est pas exhaustive, elle n’est donnée qu’a titre d’exemple. Les
consommateurs habituels d'informations comprennent, sans toutefois s’y limiter, les autres
composants mentionnés dans I'lEC 61968-1.
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Tableau 1 — Fonctions métier et composants abstraits

Fonctions métier

Sous-fonctions métier

Composants abstraits

Exploitation du réseau (NO)

Surveillance de I'exploitation du
réseau (NMON)

Surveillance d'état du poste source

Surveillance d'état du réseau

Surveillance des actions de commutation

Surveillance des actions de marquage de
la commutation

Gestion de données de processus et de
réseau

Gestion des donng’essd'exoloitation

Surveillance d?&tapes d\NéguIation

Surveillanm alav(@e

Journaux des opénation e%
évén ts

rveillance méteo olog\qw{(déhection
desar e%

Commande/Contrdle du rése

(CTL)

\Q}ﬁ.@e\&ac&m{ateu r

CoNa%&{/CQtréles automatiques

qqumét@s assistées

é%eg)tioymx(es documents de sécur|té

Wation de sécurité et blocagps

Coordination d'incident majeur

@T)

Prise en compte des appels sur ihcident

Analyse des relais de protection

Localisation de défaut

Evaluation de la restauration de
I'alimentation

Usage des informations clientele|en cas
d'incident

Surveillance de I'alimentation en[énergie
du circuit de distribution

nalyse en retour d'exploitation
(OFA)

Analyse de fausse manceuvre

Analyse de panne de réseau

Analyse de la qualité du service

Historique des manceuvres des
équipements

Revue apres dérangement

Statistiques et rapports
d'exploitation

Informations de maintenance

Informations pour la planification

Informations pour le contrdle de gestion

Calculs réseau

temps réel (CLC)

Estimation des charges

Analyse commerciale de I'énergie

Profil des flux de charge / des tensions

Analyse de courant de défaut

Réglages adaptatifs des relais

Formation des opérateurs (TRN)

Simulation SCADA
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Les diagrammes de séquences de cas d'utilisation présentés dans le présent document sont
fondés sur I'hypothése d'une interprétation simplifiée des fonctions métier mentionnées dans
le Tableau 1. Il s'agit de simplifier la cartographie des fonctions métier en fonction des
systémes auxquels sont familiarisés les fournisseurs.

Le Tableau 2 présente l'interprétation des fonctions métier définies dans le Tableau 1 en
fonction des cas d’utilisation de I'lEC 61968-3. Ces interprétations sont destinées a aider le
lecteur a mieux comprendre les cas d’utilisation.

Tableau 2 — Interprétation des fonctions métier d'exploitation du réseau

Fonction métier Description IRM IEC 61968-3 — Interprétation du cas d'utilisation
NO-NMON Surveillance de I'exploitation Systéme de gestion de la distribution((DMS) wtilis€é dpns la
du réseau salle de commande pour la gestlo Ie loitatjen'qu

réseau

NO-CTL Commande/Contréle du SCADA utilisé pour la survelll ce W
réseau contrble du réseau

Y

NO-FTL Gestion de défauts Systéme de gest|on;j\s\1\terrup }QMS\\/

4.5 Modéle statique d'informations

4.5.1 Généralités

Le modele d'informations concernant
fournissfent un canevas relatif aux attribu aquexcharge-utile de message.

I'exploitation, dU/Xéseau /se compose de clagses qui

Les clagses sont détaillées dans I'lEC 9sions du modeéle d'information gommun

(CIM) pbur la distribution/ou

nterface de programmation d'application

pour sys$teme de gestign dénergj SAPL s¢ de modeéle d'information commun (CIM).

4.5.2 Classe@
Le Tablegau 3 réperto
mais sell le nom 9

la présente Nor
de mesgages de

ont associées aux classes d'exploitation du|réseau,
é dans les charges utiles de messages définies dans
fllés de ces classes sont utilisés dans les charggs utiles

lasses connexes a I'exploitation du réseau

A AW
Classe :onn&u\ Re}ﬁrence

Description

TroubleTicke't Tec p1968-8

Type de document qui contient les informations d'un ou de plusieurs|appels
clients.

Work IEC 61968-6

Type de document qui contient les informations utilisées pour demander,
lancer, suivre et consigner des travaux, en particulier des taches de
construction et d'entretien.

NOTE Dans le présent document, les définitions de classes sont fournies pour des raisons pratiques uniquement.
Les définitions normatives sont fournies par I'lEC 61968-11, qui décrit les extensions de distribution au CIM IEC.

5 Charges utiles de messages d'exploitation du réseau

5.1 Généralités

Le présent Article a pour objet de décrire les charges utiles de messages liées a I'lEC 61968-
3. Il est important de noter que certaines de ces charges utiles de messages peuvent
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également étre utilisées par d'autres parties de I''EC 61968. L'approche générale quant a la
réalisation des structures de messages et des schémas XML pour les charges utiles de
messages de I'lEC 61968 est spécifiée dans I'lEC 61968-1 et dans I'lEC 61968-100.

Méme s'ils peuvent étre représentés dans des diagrammes de séquences pour des raisons de
contexte et d'exhaustivité, le présent document ne décrit pas les formats de messages définis
par d'autres parties de I'lEC 61968. Les structures des charges utiles de messages définies
par la présente partie de I'lEC 61968 sont décrites a I'Article 5.

Les schémas XML normatifs des charges utiles de messages définies par la présente partie
sont fournis a I'Annexe B, qui donne des descriptions plus détaillées et annotées des
structures de messages. Les structures de messages sont présentées sous forme de
diagramme a T'Arficle 5. Noter que ces diagrammes sont donnés a tltre exemple et]ne sont
pas exhpustifs. La convention de notation caractérise les éléments exi par un\trait plein, et
les éléments facultatifs par une ligne en pointillés.

Il est éd
fournis
d'utilisati
n'a pas

5.2 (

5.2.1

Tous le 5 objets
faisant réseau
de distri ier ces
identifia réseau
ou char emes.
5.2.2

Cette cf ssaire a
la défin bssages
spécifiq ; b identifier
de manliere upiqlie j els jes cas
d’utilisati enne en
charge, fférents
ensemb

nécess4qi
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m:OperationsConfig

| m:Asset

r—————

m:Location

m:Measurement :

o e : ;
: & Fi m:Measurements E] !
0= | il == e e e 0]
:
. : : :
:
;

A |
7 - 1
0.=

IEC

Figure 3 — Charge utile guration (configuration d’exploitation)
5.3 Charge utile me
5.3.1 Généra@
Les charges utilesde : bs) sont
congues sur I'état du réseau (état du commutateur, dtat d'un
relais d de courant ou valeur du courant d'un mesufage de
tension, e les demandes de modification d'état du réseau (ouvefture ou
fermetuf ommande de la position d'une prise de transformdteur ou
définitio de consigne d'un contrdleur local, par exemple).
L'état d urveillé par SCADA et signalé aux autres systémes qui ont bgsoin de
tenir co en cours du réseau pour procéder a des traitements et gnalyses
supplémentaires, c'est-a-dire un systéme OMS (pour la fonction Gestion de défauts) pu DMS
(pour la—fonctiom—Surveittance—de :‘CA}J:U;tdt;UII chtt |éocau). tes—commandes—sont—souvent

envoyées d'un systéme DMS a un systéme SCADA.

En régle générale, la charge utile contient soit des mesurages soit des commandes, comme
représenté a la Figure 4. Noter que les fleches sont bidirectionnelles, en effet la fleche dirigée
de NO-NMON a NO-FLT concerne un mesurage et la fleche dirigée de NO-FLT a NO-NMON
concerne une commande.
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sd Netw orkState /

X X

NO-N:MON
I |

|
|
Created(MeasurementsAnd Controls) |

Created(MeasurementsAndControls)

|
|
1
1
(from Approved Actors)

Oy

Frangais

Des\&c}‘e\w‘é approuves

Anglais

F

=

gm Approved Actors

Figure 4 — Controls(Mesurages et commandes)
5.3.2
Les meg en> cours des informations du réseau. Il s'4git des
informat tal Measurement - Mesurage numérique) comme |'état
du com la\pobsition de_la pfise ou I'état du relais de défaut, et des infofqmations
analogi 3 Analoy Measurement - Mesurage analogique) telles que le colirant, la
tension, la puissance réactive. Les cas d'utilisation inclyent les
élément]
e SCADA™ parties intéressées de la modification d'état d'un dispgsitif de
protection<p e d'une interruption (c'est-a-dire le déclenchement d'un disjgncteur).
Cettp

notification”peut étre utilisée pour procéder a une analyse des interrupllions ou
localiser’'un défaut dans la fonction Gestion de défauts ou Exploitation du réseau.

SCADA informe les parties intéressées de la modification d'état d'un indicateur de défaut.
Cette notification peut étre utilisée par la fonction de localisation de défaut pour procéder
a une analyse approfondie et délimiter la zone défaillante.

SCADA informe les parties intéressées de la modification d'état d'un commutateur ou d'un
changeur de prises par suite d'une opération de commutation. Ces informations peuvent
étre utilisées par tous les systémes qui nécessitent de traiter les modifications d'état du
réseau.

SCADA informe les parties intéressées de la modification du courant de défaut ou de la
réactance de défaut au niveau d'un dispositif de protection. Ces valeurs peuvent étre
utilisées par la fonction de localisation de défaut pour calculer la zone défaillante.

SCADA informe les parties intéressées de la modification des valeurs comme la puissance
active, la puissance réactive, le courant, la tension et la fréquence. Ces informations
peuvent étre utilisées par tous les systémes qui nécessitent de traiter les modifications
d'état du réseau.
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5.3.3 Controls (Commandes)

Les commandes demandent la commande a distance pour modifier I'état d'un dispositif
commutable (ouverture ou fermeture d'un commutateur, modification de la position d'une prise
de transformateur ou définition du nouveau point de consigne d'un contrdleur local, par
exemple). Les commandes peuvent étre demandées comme une seule action ou faire partie
d'un plan de commutation. Les cas d'utilisation incluent les éléments suivants:

e La fonction Gestion de défauts demande d'ouvrir ou de fermer un commutateur dans le
cadre d'un plan de commutation pour l'isolement du défaut et/ou la restauration de
services. Ce type d'opération de commande de commutateur peut avoir un impact sur
toutes les phases ou sur une seule phase.

— [Denrs—onre——contfiguration—multiphase—unre——<co phases
disponibles (c'est-a-dire deux ou trois phases)
! phases
g on, une
gqgommande commute une phase. Dans ce cas, la pha identifiée
drace au terminal associé a la commande
e La gommande volt/var propose de modifier la positigh d i rmateur
dang le cadre du plan de commutation calculé.
e La cpmmande volt/var propose de définir un nouyea ntréleur
loca| dans le cadre du plan de commutation cz
5.3.4 Charge utile de message
Cette charge utile de message, représelx 3 cut étre utilisée pour échanger
des données de mesure, y compris e 0_a p valeurs de mesure et/ou objets de

commande de mesure.

Objets de valeur de m

e AccumulatorValue
. AnalogVaIue@
e DiscreteValue 3
e Valeur de me

Objets ¢

e Accy
e SetH

e Confménd (ouverture ou fermeture d'un commutateur, par exemple)

e RaiseCowerCommand (soulever ou abaisser une prise de transtormateur, par exen ple)

Un exemple de format détaillé des commandes AnalogValue et SetPoint est représenté
respectivement a la Figure 6 et a la Figure 7 pour les différents formats de valeur de mesure
et de commande de mesure.
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Figure|5 — Charge utile de message
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m:MeasurementValue (extension

[
]
]
]
|
]
]
]
]
|
]

]
]
]
]
]
]
]
]
]
]
]
|
]
¢

" m:value

Figure 6 — Charge utile de message MeasurementsAndControls, détails d'AnalogValue
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AnalogControl []

5.4 Charge utile TemporaryNetworkg ations temporaires de résequ)
5.4.1 Généralités

cas de
provoquées par des conditions climatiques
e sauvegarde d'urgence lors de la mairrmenance
Ddns ces scénarii, les systémes électrigues sont

Les mo(difications te
construgtion de résea
séveres|ou de
du résefau ou

obligés |[de toujou } i i tre génération et consommation, et de réalimenter
aussi ra i t§ concernés. Les modifications temporaires dg réseau
(les Jur{v es Cuts (séparations) et les Grounds (terres), par exemple)
sont util gnifgurextemporairement la partie concernée du réseau.

Les cha i de messages Modifications temporaires de réseau permettent de signaler
la créati sion de modifications temporaires de réseau (les Jumpers
(raccord (séparations) et les Grounds (terres), par exemple), générplement

dans le|cadre d'opérations de commutation pour l'isolement du défaut et la restauration de
serviced. La, Figure 8 représente le diagramme de séquence de création et de suppregsion de

modifications-temporaires-derésead

(0]

Tco—ottTootaus

Selon le type de réseaux (symétrique / asymétrique), une modification temporaire de réseau
peut affecter les réseaux triphasés, biphasés ou monophasés. En cas de création d'un
raccordement monophasé, ce raccordement peut connecter deux phases différentes de
ressources de terrain respectives (raccordement de phases croisé).

La création et la suppression de modifications temporaires de réseau peuvent étre définies
dans le cadre d'un plan de commutation comme Cut (séparation), Ground (terre) ou Jumper
Action (action de raccordement).
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sd TemporaryEleme nt/

X

NO-N:M ON
|

Created(TemporaryElement)

Deleted(T emporaryElement)

-

I

I I

I |
(from Approved Actors) o] rovad Act

~
AN ((}\)/ Q > )
Anglais vFrangais

Frgm Approved Actors

=

( es\Qcte}Q approuves

Figure 8 — Tempora
5.4.2

Ces charges uti el
étre utilisées po ig

réseau.

La Figy
décomp

C an\g%Mo 'Mions temporaires de réseal)

peuvent

utile de message TemporaryNetworkChanges |qui est

pur Clamp, Cut, EnergySource, Ground et Jumper.
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TemporaryNetworkChanges E:H—E—)E}

'
"

-- m:Ground

IEC 61968-3:2017 © IEC 2017

I L i
| L3 meumper [
Figure 9 — Charge utile de message Tempé
(Modifications temporaires_ de
La Figufe 10 représente la charge utile pour u Clamp.
Les clamps sont utilisés comme un poiat de ¢ e et les
lignes permanentes.
m:ConductingEqufpment (extensiyn
IEC
Fig = cétai mp

La Figure 11 représente la charge utile de message pour une modification temporaire de
réseau cut. Une cut (séparation) est utilisée pour modéliser une coupure temporaire de la

connectivité d’'un conducteur permanent.
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. m:Switch (extension

o]

Figure 1 ge utile de message TemporaryNetworkChanges, détails de G

La Figuren12 représente |la charge utile de message pour une modification tempo

IEC

ut

raire de

réseau EnergySource. Une EnergySource est utilisée pour modéliser un générateur temporaire

ou un transformateur mobile, par exemple.
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| m:ConductingEquipment (extensior

1

- |

| == "~ m:mRID |
= |
| |

L

IEC

Figure 12 — Charge utile de message TemporaryNetworkChanges, détails d'EnergySource

La Figure 13 représente la charge utile pour une modification temporaire de réseau ground.
Les grounds sont utilisées pour modéliser des terres temporaires placées sur I’équipement
pendant l'intervention de I'équipe dans une zone mise hors tension, pour des raisons de
sécurité.
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m:GroundAction
2
. . :
;--: m:description ;
'
H

Un jumper est utilisé gour

tempord
exempld

irement sous tensi
en cas de pa

9,

(S mroundaction

(e 14 représente la charge utile p

cation temporaire de réseau

nodéliser temporaire destiné a

IEC

und

jumper.
mettre
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)

I
L=

E|“.:phase!~‘ai{1¢22

m:JumperAction

IEC

Figy
55 (

5.5.1

Les chgrges.utiles~Ndé messages SwitchingPlan (Plan de commutation) sont congues pour
signalerl unvensemble d'actions de commutation formant une séquence de gestion d'urﬁe tache
opérationnelle compléte. La Figure 15 représente un diagramme de séquence de création
d'un plan de commutation. Les cas d'utilisation incluent les éléments suivants:

e La fonction Gestion de défauts propose un ou plusieurs plans de commutation comme
solutions alternatives aux isolements de défaut ou de zone de travail et/ou a la
restauration de services.

e Les applications d'optimisation du réseau (commande Volt/Var, reconfiguration optimale
de ligne d'alimentation, etc.) proposent un ou plusieurs plans de commutation comme
solutions alternatives pour optimiser I'ensemble du réseau de distribution ou des parties
sélectionnées de ce réseau.

e Une demande de génération d'un plan de commutation peut étre le fruit de l'interaction
d'utilisateurs ou peut étre formulée par une application dans le cadre d'un flux de travail
complet (localisation et isolement du défaut, et restauration).
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Un plan de commutation peut inclure des actions non réalisées sur le réseau (mise en place
ou retrait de balises, mise en place ou retrait d'éléments temporaires ou instructions
générales données a I'équipe sur le terrain ou a l'opérateur, par exemple).

Un plan de commutation peut étre communiqué entre différentes parties au cours de son
cycle de vie

e Un plan de commutation est créé
e Un plan de commutation est validé
e Un plan de commutation est approuvé

e Un plan de commutation est exécuté

sd Sw itchingPIan/ Q

I
| Create(Switching Iam |

"
Creat (SMPIa ) Q

(from Approved Actors)

IEC

\ \:\\Qngl}is Frangais

gm Approyed Acﬁkrs Des Acteurs approuvés
\F{gure 15 — Switching Plan (Plan de commutation)

F

=

5.5.2 Charge utile de message

Cette charge utile de message, représentée a la Figure 16, peut étre utilisée pour échanger 0
a plusieurs plans de commutation. Chaque plan de commutation peut contenir 0 a plusieurs
actions de commutation et/ou groupes des étapes. Les groupes des étapes sont utilisés pour
définir la séquence (l'ordre) des groupes d'actions. Eventuellement, chaque plan de
commutation peut contenir des documents de sécurité (voir Figure 17).
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| m:SwitchingPlans |

rrn: SwitchingPlan

m:authorName

I

|

|
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_ |
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|

|
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Figure 16 — Charge utile de message SwitchingPlans (Plans de commutation)
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" m:mRID

SafetyDocument [] QH

]
|
|
|
|
|

IEC

Fig — Bharge\utile de message SwitchingPlans, détails de SafetyDocumént

Clearan représentée a la Figure 18, couvre les étapes d'enlévenment de
I'équipement_pour travaux de maintenance et documente les actions de commutation
corresppndantes pour isoler I'équipement concerné.
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ClearanceAction [ l —E:EI |

|_______4

| m:ClearanceDocument

m:mRID

1.4 m:Assets |

S AL DL T L]

Figure 18 — Charge utile de message SwitchingPlan, détails de ClearanceAction
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La Figure 19 représente la charge utile de message GenericAction. Au sein du plan de
commutation, les actions génériques définissent I'ensemble des actions réalisées a chaque
étape de commutation qui n'ont pas d'incidence sur I'état du réseau ou entreprennent une
action non modélisée sur le réseau.

. m:SwitchingStep (extension

Gomrenion B3

IEC

i essage SwitchingPlan, détails de GenericActioh

La Figu ofi ytile pour EnergySourceAction, qui est utilisée pour spécifier
une éta i née a ajouter ou retirer une EnergySource temporaire.

[EnergySm}ce{Action |$|— =

" m:kind

m:EnergySource

WA AT AT A, Al

h
m:Terminals
=

IEC

Figure 20 — Charge utile de message SwitchingPlan, détails d'EnergySourceAction
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La Figure 21 définit la charge utile pour cutAction, qui est utilisée pour spécifier une étape de
commutation destinée a ajouter a ou a retirer une cut d'un conducteur.

| m:SwitchingStep (extension

(o B
|

m:Cut

IEC

Figure 21 — Cha hingPlan, détails de CutAction
La Figure 22 défjnit | ) i oundAction, qui est utilisée pour spécifier une
étape dp commn €e a\ajouter g, du a retirer une Ground d'un conducteur|ou d'un
équipement.
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| m:SwitchingStep (extension

e (= |

|

IEC

Figure 22 — Charge utile de m gtails de GroundAction

La Figure 23 définit la charge ut|Ie N qui est utilisée pour spécifier une
étape d¢ commutation dest 3 &

F
NI

|
.

IEC

Figure 23 — Charge utile de message SwitchingPlan, détails de JumperAction
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La Figure 24 définit la charge utile pour SwitchingAction, qui est utilisée pour spécifier une
étape de commutation destinée a ouvrir ou a fermer une ou plusieurs phases d'un
OperatedSwitch.

m:SwitchingStep (extensio

e E iR

—_——————

|

I

|

|

|

|
—| m:OperatedSwitch Ell]—l—

Figure 24@

La Figute 25 définit
commutation des,

tape de
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m:Switching Step (extension

(oo ()

[+

m:OperationalTag

" m:authorName

—F m:createdDateTime |

m:OperationalTag [] ==

S

~mevalue

&
-

afge utile de message SwitchingPlan, détails de TagAction

Pour de| plys amples informations sur les modifications temporaires de réseau (Cut, Gfound et

la) H ] + L 4
Jumpe-.., par CACTITPTC), VOISt o=

Pour de plus amples informations sur les Operational Tags (balises opérationnelles), voir
également 5.6.

5.6 Charge utile OperationalTags (balises opérationnelles)
5.6.1 Généralités

Les charges utiles de messages OperationalTags (Balises opérationnelles) sont congues pour
signaler la création et le retrait de balises telles que "Do Not Operate", "Control Inhibit", "Out
of Service", etc. Une balise est associée a une ressource de terrain et contraint en général le
fonctionnement de la ressource de terrain correspondante. En régle générale, les balises sont
créées et retirées dans SCADA a la demande de I'utilisateur. Les balises peuvent également
étre créées et supprimées dans le cadre de plans de commutation. La Figure 26 représente le
diagramme de séquence de création et de suppression d'une OperationalTag.
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Les charges utiles de messages Tag (balise) peuvent étre utilisées par des applications qui
nécessitent de prendre en compte I'existence de balises comme étant des contraintes lors de
I'exploitation des ressources de terrain. Les cas d'utilisation incluent les éléments suivants:

e Lors de l'isolement du défaut, I'équipe sur le terrain applique la balise "Do Not Operate" a
tous les interrupteurs d'isolement, ce qui signifie que ces interrupteurs peuvent ne pas
fonctionner pour d'autres besoins que ceux d'isoler I'équipement concerné tant que le
défaut n'a pas été réparé.

e Aprés la réparation d'un défaut, les balises "Do Not Operate" sont retirées par I'équipe sur
le terrain.

e Un operateur peut appllquer une balise "Control Inh|b|t" aun mterrupteur Si quwpement
peut n ili

ppérateur modifie les commentaires sur une balise pour details a

I'opdrateur suivant aprés un changement d'équipe

e Unelfois les problémes résolus, la balise "Control Inhibit" est reticée

sd Tag ~ \

X
NO-EFLT 8 i

T %

myAap, rs) (fromApproved Actors)
ﬁw IEC
Anglais Francgais
From-Appreved-Aetors PBes-Actetrs—approuveés

Figure 26 — Tags (Balises)

5.6.2 Charge utile de message

Cette charge utile de message, représentée a la Figure 27, peut étre utilisée pour signaler la
création et le retrait de balises opérationnelles.
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haler au
e de vie
ble Call
ts. Les
informations pour l'analyge des
un incident est créé [pour y
création

e TCM crée une Trouble Ticket (Fiche incident) pour informer la gestion de défauts d'une
nouvelle interruption

e TCM met a jour une Trouble Ticket (Fiche incident) pour informer des modifications dues a
un autre appel provenant du client

e La gestion de défauts vérifie si cette Fiche incident concerne une interruption qui est déja
en cours.

— Si cette Fiche incident concerne une interruption qui est déja en cours, la gestion de
défauts répond avec I'Incident correspondant. L'incident contient les informations
indiquant si l'interruption est déja confirmée ou est toujours en prévision

— Sila Fiche incident identifie une nouvelle interruption, la gestion de défauts répond en
créant un incident
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e La gestion de défauts traite l'interruption en fonction des informations disponibles
(événements SCADA, événements de coupure d'alimentation du compteur, par exemple)
et des informations provenant de I'équipe sur le terrain. A l'issue de ce traitement,
I'interruption est confirmée ou ne I'est pas. Dans les deux cas, la gestion de défauts met a
jour la gestion des appels sur incident (TCM) avec l'incident qui présente I'état de
confirmations "confirmé" ou "non confirmé".

sd TroubleCall /

X X

PQ."’PM I\I{").IFI T

I Created(TroubleT icket

i <
Created(Incident) <\
[T \\
MQEMMJ O W

S
O i

(fi roved-A (from Approved Actors)

AR

N \Mis Frangais
qm Appromctﬁs Des Acteurs approuvés

Figure 28 — Trouble Ticket (Fiche incident)

/

F

=

Pour de plus amples informations sur la charge utile TroubleTickets (Fiche incident), voir
I'lEC 61968-8.

5.8 Charge utile Incident
5.8.1 Généralités

Les charges utiles de messages Incident, représentées a la Figure 30, sont congues pour
signaler un probléme sur le terrain. En régle générale, mais pas toujours, un Incident est
associé a une Outage (interruption).

e La gestion de défauts crée un incident pour chaque interruption identifiée (voir Figure 29).
Une interruption est identifiée en fonction des entrées suivantes ou d'une combinaison de
ces entrées:


https://iecnorm.com/api/?name=a6932427256108e06ceac529406b4d29

IEC 61968-3:2017 © IEC 2017 - 201 -

— Un client a signalé une interruption grace a une Trouble Ticket (Fiche incident)
provenant de la gestion des appels sur incident (TCM)

— Un déclenchement de disjoncteur a été signalé par un Digital Measurement (Mesurage
Numérique) par un systéme SCADA

— Un état d'arrét du compteur a été signalé par un End Device Event (Evénement de
Dispositif Terminal) par une infrastructure de comptage avancée (AMI).

e La gestion de défauts met a jour I'Incident en fonction de I'état de I'analyse d'interruption
(voir Figure 29). Il s'agit de donner les informations suivantes a la TCM:

— L'interruption correspondante est-elle confirmée ou pas?
— Le client respectif est-il toujours a l'arrét ou l'interruption est-elle déja résolue et la

fiehetreidentpeutecHeétrefermée
— Ue danger a l'origine de l'incident (ligne a l'arrét, incendie du tra{g&rmate wete.)
sd Incident / \/
NOFLT
I
I
I Created fhwid
| 1
I
I
I
I
I
I
pRrov ors) (from Approved Actors)
IEC
Anhdlals Francails
From Approved Actors Des Acteurs approuvés

Figure 29 — Incident
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5.8.2 Charge utile de message

[mgens T T T T T T T T T T T T T T T T T
: | e
e ——.
I -
| m:incident
|
|
|
| B ieection
| ——
| - m:name
| ey
|

|
|
|
|
earhesiDateTimeToCai | |

AN
latestDateTimeToCall

|
|

|

|

|

|

| |

; |

s |

[tncenst B |
|

|

|

|

|

|

|

|

|

1 L
r= m:direction !
I casssssasssan '

IEC

Figure 30 — Charge utile de message Incident
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5.9 Charge utile Outage (interruption)
5.9.1 Généralités

Les charges utiles de messages Outage (interruption), représentées a la Figure 32, sont
congues pour signaler les interruptions planifiées ou non planifiées. Une Outage est créée et
modifiée comme représenté dans le diagramme de séquence de la Figure 31.

e Les interruptions non planifiées se produisent par suite de défauts tels que des courts-
circuits et des lignes non alimentées.

e Les interruptions planifiées se produisent lors des travaux de maintenance et des travaux
d'extension et de modification du réseau.

sd Outage

NO-I\%ON \\ \/

Created(Outage)
N Q
|
1
hangeq |

(Outage)

1 N "T

(fm@\& ves| Acto (from Approved Actors)

St

ynglais Francgais

gm‘Approved Actors Des Acteurs approuvés

F

=

Figure 31 — Outage (interruption)

Des informations d'interruption peuvent étre utilisées par différentes applications selon le type
et la cause de l'interruption:

e Interruptions non planifiées

— Aprés que des dispositifs a distance ont détecté une interruption (un déclenchement
de dispositif détecté par SCADA, par exemple), la gestion de réseau informe la gestion
de défauts d'un traitement plus approfondi de cette interruption.

— Si un client a signalé une interruption, la gestion des appels sur incident (TCM)
informe la gestion de défauts d'un traitement plus approfondi de cette interruption dans
le cadre des informations en cas d'incident.


https://iecnorm.com/api/?name=a6932427256108e06ceac529406b4d29

- 204 - IEC 61968-3:2017 © IEC 2017

— Si une AMI détecte et signale une interruption du compteur, la gestion des appels sur
incident (TCM) informe la gestion de défauts d'un traitement plus approfondi aprés
avoir évalué qu'il s'agit d'une interruption potentielle.

— Apres confirmation de linterruption, la gestion de défauts demande un plan de
commutation pour l'isolement et la restauration de services. En fonction de cette
demande, une application (c'est-a-dire une Switch Action Scheduling — Programmation
des actions de commutation) détermine les étapes nécessaires a l'isolement du défaut
et a la restauration de la puissance des ilots sains du réseau. Les variantes peuvent
donner des informations supplémentaires qui aident l'utilisateur a choisir la meilleure
alternative.

— Lors du cycle de vie des interruptions, les informations d'interruption sont mises a jour,
pour indiquer par exemple la modification d'état de l'interruption (temps de rest

auration

H

Intefqruptions planifiées

q
t
g
- |
j
I
)

révu, I'alimentation des clients est partiellement ou complétement/rétablig, etc

ravaux. Cette notification comprend
'interruption, etc.

Etablie, etc.)

&

).

pgestion
de ces
rammes

mises a
cours,
etement
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5.9.2 Charge utile de message

m:OutagesAndFaults

|

|

|

|

|

| :

| E I e e e e e e e e D e b e R e B e
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'

|
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N— | i :E '

| m:ServicePointOutage Summary |

| S TTeoTrIoTioay
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Figure 32 — Charge utile de message OutagesAndFaults (Interruptions et pannes)
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5.10 Charges utiles de messages Metering (Comptage)
5.10.1 EndDeviceEvent (Evénement de dispositif terminal)

Les charges utiles de messages EndDeviceEvent (Evénement de dispositif terminal) sont
congues pour signaler les modifications d'état d'un dispositif de comptage. Ces informations
peuvent étre utilisées par des applications (pour la gestion des interruptions, par exemple). La
Figure 33 représente un diagramme de séquence pour EndDeviceEvent.

e Un ou plusieurs compteurs signalent I'état d'arrét de l'alimentation. Ces informations
peuvent indiquer une interruption dans la zone correspondante du réseau.

sd EndDeviceEvent /

X

M{R N N\
|

: Created(EndDeviceEvent !

A
0
(]
1%
2
m
®
Cz
\_Z
~7

%

(from Approved Actors)
IEC
Anglais Francgais
From Approved Actors Des Acteurs approuvés

Figure 33 — End Device Event (Evénement de dispositif terminal)

Pour de plus amples informations sur la charge utile End Device Event (Evénement de
dispositif terminal), voir I'lEC 61968-9.

5.10.2 MeterReading (Relevé de compteur)

Les charges utiles de messages MeterReading (Relevé de compteur) sont congues pour lire
I'état d'un ou de plusieurs dispositifs de comptage. Ces informations peuvent étre utilisées par
des applications (pour la gestion des interruptions, par exemple). La Figure 34 représente une
séquence de relevé de compteur type.

e L'état d'un ou de plusieurs dispositifs de comptage est demandé pour vérifier si
I'alimentation est rétablie dans la zone correspondante du réseau.
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sd MeterReading /

MR NO-FLT

Get(MeterReading)

I

I

|

|-

I_’i RephrMleterReading)

(from Approved Actors) (fj?Ap ve )

&

Anglais F \ Francgais
\

gm Approved Actors

F

=

Pour dg plus amples i charge utile Meter Reading (Relevé de compteur),
voir I'lEC 61968

511 C

5.11.1

Les chdrge tiles bler des
demande frave travail

e Travaux de maintenance et de construction

o Reconfiguration et réalimentation a l'issue du travail de maintenance

Les actions de commutation réelles sont incluses comme un plan de commutation.

Un bon de travail peut é&tre communiqué entre différentes parties au cours de son cycle de vie
(voir Figure 35):

e Un bon de travail est créé

e Un bon de travail est partiellement ou complétement exécuté
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sd WorkOrder /
«CIM» «CIM »
MC-SCHD MC-FRD

I I
I Created(WorkOrder) I

—

Changed(WorkOrder) Q\/

(from Approved 0 pproved
Actors) Actors)

NI —

kgglais> > Francgais
gm Approve\\é&}s{\ \ \ Des Acteurs approuvés

igle 35 Mrk Order (Bon de travail)

F

=

Pour de€
et Servi

s sur le Work Order (Bon de travail), voir MaintenangeOrder

5.12 sSpwitchi oy (B de commutation)

5.12.1 [ Généralités

Les charges ufiles de messages SwitchingOrder (BOn de commutation) Sont congues pour
signaler les demandes d'exécution d'une ou de plusieurs actions de commutation pour
I'isolement du défaut et la restauration de services, y compris la progression de I'exécution.
Les actions de commutation réelles sont incluses comme un plan de commutation.

Un bon de commutation peut étre communiqué entre différentes parties au cours de son cycle
de vie (voir Figure 36):

e Un bon de commutation est créé

e Un bon de commutation est partiellement ou complétement exécuté
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sd Switchi ngOrder/

X X

NO-NEMON Mc

|
|
| Created(SwitchingOrder)

|
|
1
|
Changed(SwitchingOrder)
-

v

(from Approved Actors)

IEC

Nlak N (‘\ J Francgais

F

=

gm Approved-Acto Des Acteurs approuvés
{; R NN XD

ifchi \6rder (Bon de commutation)

Un bon
d'utilisafi

e Dem

étre c£réé/mis a jour dans le cadre des exemples

d'un plan de commutation pour isoler I'équipement
ifiee et/ou de restauration de services aprés une interruption planifiée.

de cas

rétablir

en cas

La Figure 37 représente la charge utile SwitchingOrders.


https://iecnorm.com/api/?name=a6932427256108e06ceac529406b4d29

-210 - IEC 61968-3:2017 © IEC 2017
.n.1:S'..'.';Il':I;lj.lgﬂ.r'.(lx-:.rs;

| m:Coordinate System

Ve et

m:WorkLocation

o]

WitchingOrders

- - - - V<

IEC

5.13 TfoubleOrder {Bon d'incident)

5.13.1 Généralités

Les charges utiles de messages TroubleOrder (Bon d'incident) sont congues pour signaler des
demandes de travaux d'analyse des interruptions non planifiées, y compris la progression des
travaux. Le travail demandé comprend

e La répartition du personnel

e La confirmation du dispositif de protection lorsque l'interruption est prévue
e La détermination de I'emplacement du défaut
e La détermination de la cause du défaut

Un bon d'incident peut étre communiqué entre différentes parties au cours de son cycle de vie
(voir Figure 38):

e Un bon d'incident est créé pour initier le travail
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e Un bon d'incident est partiellement ou complétement exécuté

sd TroubleOrder /

X X
NO-NiMON Mc

|
I |
I Created(T roubleQOrder) |

Changed(TroubleOrder)

_[|:|<

7

|
1
|
|
|
I
(from Approved Actors) (from Approved Actors)
O\

)

IEC

(\ Qaglais 2 \/ Frangais

F

=

gm ApproveWr\s\ > Des Acteurs approuvés

I\

5.13.2

La Figu

8 — Trouble Order (Bon d'incident)
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m:TroubleOrders

;--E m:Coordinate System
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o T Pttt e
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- .: m:WorkLocation é

e

0.

Pour de

514 o

5.14.1

Les chgrges messages OutageSchedule (Programme d'interruption) sont ¢ongues
pour initier (les errUptions planifiées dans le cadre des travaux de maintenancg et de
construc¢tion. La Figure 40 représente un diagramme de séquence pour OutageSchedule.
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sd OutageScheduIe/

X X

«CIM» «CIM»

MC-SCHD OP-SSC
| |

|
|
! Created(OutageSchedule)

|

|

|
— i
= =
I |
I |
I |
I |
I

(from Approved (frévg AP
Actors) i

& IEC

Anglais \ Frangais

F

=

q

m Approved Actors De\Q\ted;u{ approuves

5.14.2

La Figu

Figure 40 O}bqée Sc Wmmatlon d'interruption)
Charge :ile d :
e 41 repr

gée.utile paur OutageSchedules.
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Figure 41 — Charge utile de message OutageSchedule (Programmation d’interruption)

La Figure 42 représente les détails de la charge utile OutageSchedule pour PlannedOutages.
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Figure 42 — Charge utile de message OutageSchedule, détails de PlannedOutages
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6 Conventions du document

6.1 Diagrammes UML

Tous les diagrammes de séquences UML présentés ici doivent étre considérés comme des
exemples informatifs de la maniére dont un échange de message peut avoir lieu.

NOTE La souplesse constitue 'un des points forts du modéle d'information commun (CIM). Au fur et a mesure
des avancées technologiques, et des nouveaux besoins, de nouveaux messages peuvent étre créés. Ces
nouveaux messages peuvent impliquer des systémes supplémentaires (non représentés.) Ces nouveaux messages
peuvent proposer des options différentes de celles décrites dans I'exemple.

Tous les diagrammes de communication UML et diagrammes de flux de messages présentés
ici doivgnt étre consideres comme etant informatifs.

e étant
dcument

Tous lels diagrammes de classe UML présentés ici doivent étre
informatifs. Le lecteur est invité a consulter I'lEC 61968-1 po
contenant les définitions normatives des classes utilisées dans

6.2 Deéfinitions de charges utiles de messages

6.2.1 Généralités

étre considérés comme normatifs ou jrfforma

Les diagrammes de charges utiles de message s gdansNe présent document|doivent
i j S @ XMR normatifs étant fpurnis a
I'Annex¢ B.

présentés dans le présent dgcument
ent des exemples d'utilisafion des

Les cag d'utilisation et les diagramme
sont donnés a titre informatif uniqueknen
charges| utiles de messagges normatives.

6.2.2 Obligatoire/Flat

Les charges utilé} des cas
d'utilisation de I'Arnrexe A, qui ré des besoins métier sous-jacents pour un ¢change
d'inform iGulier \ né pour

I'utilisat . ) [éments
qui sont is. S 3 acés dans les cadres en pointillés doivent étre considérés
comme en ligne
continug convient
qu'un d crive\une classe compléte comme étant obligatoire ou faculfative, il
convien : qui est
obligato acultatiye, et ne considére donc pas que chaque élément au sein de |a classe

est de ¢e faitf obligatoire ou facultatif. A cet effet, le lecteur doit se référer a la dgfinition
normatiyé.de la classe.

6.3 Messages synchrones/asynchrones

L'utilisation de messages asynchrones ou synchrones dans les diagrammes de séquences du
présent document est indiquée a titre représentatif uniguement, et n'a pas de caractére
normatif.

6.4 Echanges de messages

Voir I'lEC 61968-100 pour des informations supplémentaires relatives aux échanges de
messages.
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Annexe A
(informative)

Cas d'utilisation

A.1 Généralités

La présente annexe donne des exemples de cas d'utilisation d'exploitation du réseau liés a la
détection d'interruption de réseau et a la réponse donnée. Il est important de noter que les
cas d'utilisation et les dlagrammes de sequences fournls dans la présente partie de
I'NEC 61 'utilisation
de charges utiles de messages normatives. La présente partie de n'a pas
vocation a normaliser les processus métier spécifiques.

Le cas ¢'utilisation FLISR (Localisation de défaut, isolement et rest i i %tation)
décrit Ie flux de travaux nécessaire pour informer les g S i 5 d'une
interruption et de la localisation du défaut, et pour y répondre pa Q| afaut et la
restaurgtion des ilots sains du réseau.

Certaing noms de ces cas d'utilisation ne corresp 3 indiqués
dans le[modeéle CIM ou dans les charges utiles de\me S 5 ,|les cas
d'utilisation étant antérieurs a la modélisation e ofilz

A.2 FKLISR

A.21 Vue d'ensemble

FLISR g¢st I'acronyme de aul ion i i i isation de
défaut, [solement et resta c: ~Sidne interruption est détectée par SQADA ou
g eilleures informations sont en général obtenues

prévue par une anal

de I'associatio 'i i z ispositif de protection qui a été déclenghé. La
localisation de défa ait. réfe ay des observations, des signaux et des gnalyses
supplémentaires né a~identification de la véritable cause de l'intgrruption
(généra ofa aval du dispositif de protection). L'isolement est le

process séparation permettant d'isoler en toute sécurité la
ocalisati € 3 Océder a des réparations. Le processus de restauration de
I I d d t L d t t d
I'alimentati 5.Saj YU réseau autour de la zone isolée est appelé "restaurgation de
serviceq

A.2.2 Pinterruption détectée par SCADA, commutation SCADA

Le flux de.travaux FLISR prend pour hypothése un réseau autorégénérateur, la surveillance
et la commande du systéme étant assurées par SCADA et la réponse automatique aux
interruptions étant gérée par la fonction Gestion de défauts d'un DMS. La Figure A.1
représente le diagramme de séquence du flux de messages avec une description du flux de
messages du Tableau A.1.

Lorsque la fonction Commande/Contréle du réseau (NO-CTL, alias SCADA) détecte une
modification imprévue de I'état d'un dispositif de protection, elle peut informer la fonction
Exploitation du réseau (NO-NMON, alias DMS dans la salle de commande) de I'événement.
La fonction Exploitation du réseau recoit également des états d'indicateur de défaut et des
mesurages de courant/réactance de défaut de la part de la fonction Commande/Contrble du
réseau, afin de calculer I'emplacement réel du défaut sur la ligne en aval du dispositif. La
fonction Exploitation du réseau confirme l'interruption a la fonction Gestion de défauts (NO-
FLT, alias OMS), afin de pouvoir se coordonner avec la fonction Assistance a la clientéle (CS-
TCM).
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A ce stade, la fonction Assistance a la clientéle est susceptible d'informer la fonction Gestion
de défauts de la présence de fiches incident. La fonction Gestion de défauts peut établir une
corrélation entre les fiches et I'interruption, puis informer la fonction Assistance a la clientéle
de l'incident utilisé pour gérer le probléme.

Pendant ce temps, la fonction Exploitation du réseau peut demander un plan de commutation
afin d'isoler le probléme et restaurer l'alimentation des ilots sains du réseau. La fonction
Programmation des actions de commutation (OP-SSC) propose a cet effet une ou plusieurs
variations du plan de commutation, la fonction Exploitation du réseau choisissant celle qui
offre le meilleur équilibre de courant de retour dans les circuits avoisinants.

La fonction Exploitation du réseau invite la fonction Commande/Contréle du réseau a

exécutef chaque étape du plan de commutation sélectionné. A Texécution/de ¢ tape, la
fonction| Gestion de défauts recgoit une notification des modifications eseau en
raison de la commutation, ainsi que les balises opérationnelles de sé ispositifs
spécifiqgues. La fonction Gestion de défauts indique a la fonction Assi 5nté|e a
quel moment I'alimentation des clients qui ont appelé a été rét:a{Hem\n us.
sd Part 3:10.1 - FLISR for SCADADetected Outage, SCADA Switt:hing/ \"
wCIM » «CIM » 4 » «CIN »
NOETL NO-NMON oFL cslcH
1 I [
1 I [
1 [
1 [
Created(DiscreteM easurem ent) : | :
S I [
1 I [
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e
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: ChangedI(OUtage} - I :
1 I o I
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Anglais Francais
FLISR for SCADA-Detected Outage, SCADA FLISR pour l'interruption détectée par SCADA,
Switching commutation SCADA
From Approved Actors Des Acteurs approuvés

Figure A.1 — FLISR pour l'interruption détectée par SCADA, commutation SCADA

Tableau A.1 — Flux de messages FLISR pour interruption
détectée par SCADA, commutation SCADA

De A message description

NO-CTL NO-NMON | Created Notification de madification d'état d'un~dispositif d
DiscreteMeasurement |protection par suite d'une |nterrup jon.

NO-CTL NO-NMON | Created Notification d'un courant/d'u reacta [$ de}xfa&t au
AnalogMeasurement niveau du dispositif de proj€&cti permeft 2 FLT de

calculer la localisation du défa

NO-NMON |NO-FLT Created Selon les informatio rel aucouxant défut,
Outage NMON informe d'yne I terrup' avec laNocgdlisatjon du
defaut de cable gu a%al ‘'du"dispositif de pratection
déclenché. Ace IRterruption etyla localisafion du
défaut son
CS-TCM NO-FLT Created Notification |nte ptlo S|gn lée par le client.
TroubleTicket
NO-FLT CS-TCM Created A nfo ed Ia@ on d'un incident pour une
Incident terruptions
NO-NMON | OP-SSC Changed m nde un \an—dé commutation afin d'isoler I¢ défaut
Outage et rest limentation des ilots sains du réseau.
A~
OP-SSC NO-NMON | Create tifica 'ON/n nouveau plan de commutation afjn
SwitchingPlan ‘iSoler l'interruption et restaurer I'alimentation def ilots
sains réseau

que SSC peut fournir plusieurs plans de
commutation pour des alternatives de restauration de
alimentation.

NO-NMON | NO-CTL \> Demande de fonctionnement des commutateurs
c°n ol commandé par SCADA pour I'exécution du plan d
commutation.

NO-CTL NO, rea d Notification de modification d'état d'un commutateur par
DiSer eM surement |suite d'une opération de commutation.

>

4

NeAVSD

NO-NMO( -KL reated Notification de la mise en place de la balise liée 3
\T{g I'exécution des opérations de commutation.
NO-NMON | NO- hanged Notification de la restauration de l'interruption.
utage
NO-FLT CS-TCM Changed Notification de la restauration de I'alimentation dep clients
Incident qui ont appelé avant la restauration.

A.2.3 FLISR pour Trouble Call (appel sur incident) et interruption d'AMI,
commutation par I'équipe

Ce flux de travaux FLISR part du principe que le réseau est surveillé et commandé
manuellement, I'équipe sur le terrain enquétant et signalant les interruptions a un opérateur
aidé par la fonction Gestion de défauts d'un DMS. La Figure A.2 représente le diagramme de
séquence du flux de messages avec une description du flux de messages du Tableau A.2.

Lorsqu'un client appelle pour signaler I'absence d'alimentation, la fonction Assistance a la
clientéle (CS-TCM) crée une fiche incident et la soumet a la fonction Gestion de défauts (NO-
FLT, alias OMS). La fonction Gestion de défauts répond par un incident, nouveau ou existant,
correspondant a ce probléme. De méme, la fonction Comptage (MR) peut détecter les
événements de coupure d'alimentation au niveau des compteurs et en informer la fonction
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Gestion de défauts. Selon les informations relatives a l'interruption provenant de plusieurs
sources, la fonction Gestion de défauts peut prédire quel dispositif de protection dans le
réseau a été déclenché. La fonction Gestion de défauts signale l'interruption du dispositif a la
fonction Exploitation du réseau (NO-NMON, alias DMS dans la salle de commande) pour la
coordination d'une réponse.

A ce stade, I'opérateur Exploitation du réseau demande & la fonction Gestion de la main-
d'ceuvre (MC) de dépécher du personnel pour confirmer le probléeme de réseau a l'origine de
I'interruption. Le personnel dépéché peut confirmer que le dispositif prévu ou un autre
dispositif s'est déclenché. De méme, I'équipe sur le terrain peut vérifier I'état des indicateurs
de défaut en aval du dispositif déclenché. Ces informations et d'autres observations
provenant de quwpe sur Ie terrain permettent a Ioperateur aidé de la fonction Exploitation
du résea . rertemptacemer é

La fongtion Exploitation du réseau peut informer la fonction
I'interruption confirmée du dispositif. La fonction Gestion de défautg pe
fonction| Assistance a la clientéle tous les clients affectés par l'ipterryptign .<
et I'neufe estimée de la restauration. La fonction Gestion de d§

la fonction Comptage des interruptions confirmées du com

La foncfion Exploitation du réseau peut a présent gemander e” commutafion afin
d'isoler [le probléme et restaurer I'alimentation des (lotgsai s . La Programmation
des actipns de commutation (OP-SSC) propose ' plus eurs variations|du plan
de commutation, la fonction Exploitatid zelle qui offre le meilleur

La foncii itati S Arni 8 ommutation sélectionné a la fonction
Gestion 3jn _e&xécute chaque étape du plan de
commutation sélectionné. esti e vain-d'ceuvre tient la fonction Exp|oitation

du résepu informée de la i ymmutation. Aprés I'exécution de|chaque
étape, |a fonction E { la fonction Gestion de défaputs des
modifications apportég de la commutation, des raccordements et des
séparations, ain lles de sécurité pour les dispositifs spécifiques.

\tation des clients, la fonction Gestion de défalits peut
r. La fonction Gestion de défauts indique a la fonction
dont elle pense que leur alimentation a été rétaplie. S'il
urs pas alimenté lorsque la fonction Assistance a la ¢lientéle
&t une nouvelle Fiche incident a la fonction Gestion de défauts.

Pour veérifi
envoyer
Assistar
apparaf
rappelle
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=d Part 3:10.2 -FLU SR for Trouble Call & AMI Outage, Crew Swi'tching/
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Anglais

Francais

FLISR for Trouble Call and AMI Outage, Crew
Switching

FLISR pour appel sur incident et interruption
d'AMI, commutation par I'équipe

From Approved Actors

Des Acteurs approuvés

Figure A.2 — FLISR pour Trouble Call (appel sur incident)
et interruption d'AMI, commutation par I'équipe

Tableau A.2 — Flux de messages FLISR pour Trouble Call (appel sur incident)
et interruption d'AMI, commutation par I'équipe

De A message description
CS-TCM CS-TCM Create Créer une TroubleTicket (Fich%dent) rreSpgndant a
i I'appel du client.

TroubleTicket pp aN

CS-TCM NO-FLT Created Notification du probleme signalé rar leXclient, en
TroubleTicket I'occurrence une coupure dalimgntation.

NO-FLT| |CS-TCM | Created Notification d'un incident %ﬂkﬂ uancicent. I
Incident peut également sragir dun {nci t exista asé pur une

prédiction issue}{/:gﬁbhg ir&de\nt antérieures.
MR NO-FLT Created Notificatioprquetes pﬁurs oMétat d'arrét
EndDeviceEvent ~
NO-FLT NO-NMON | Created i t\%n/éu déglenchement prévu au niveau d'lin
Incident sitif de prot n particulier dans le réseau.|A ce
Q , té dispsitiidin ption est prévu et non
NO-NMON | MC Created expém du personnel pour confirmgr le
TroubleOrder otection dans lequel l'interruption gst
rminer I'emplacement et la cause dqu défaut
ispositif de protection. Noter que I'opgrateur
personnel a l'interruption pour cette enfluéte
N
MC NO-NMON ha Mpe sur le terrain confirme I'emplacement de
uble r sinterruption. L'emplacement de I'interruption peut étre le
dispositif déclenché prévu ou un autre dispositif de
protection.

NO-NMQON En fonction des informations données par le pers¢nnel,
notification des mises a jour apportées a l'interrugtion
avec la localisation du défaut de cable au sol en gval du
dispositif de protection déclenché. A ce stade,
l'interruption et la localisation du défaut sont conffrmées.

NO-FLT < CS<ICM Changed(Incident) Notification d'un incident créé pour une fiche incident. Il
peut également s'agir d'un incident existant basé pur une
prédiction issue de fiches incident antérieures.

NO-FLT MR X,}reated Notification de I'interruption confirmée des compteurs.

EndDeviceEvent
NO-NMON | OP-SSC Changed Demande d'un plan de commutation afin d'isoler le défaut
Outage et restaurer I'alimentation des ilots sains du réseau.
OP-SSC NO-NMON | Created Notification d'un nouveau plan de commutation afin
SwitchingPlan d'isoler I'interruption et restaurer I'alimentation des ilots
sains du réseau.
Noter que SSC peut fournir plusieurs plans de
commutation pour des alternatives de restauration de
I'alimentation.
NO-NMON | MC Created Demande d'exécution du nouveau SwitchingPlan (plan de
SwitchingOrder commutation) afin d'isoler l'interruption et restaurer
I'alimentation des ilots sains du réseau.
MC NO-NMON | Changed L'équipe sur le terrain signale la fin d'une ou de plusieurs
SwitchingOrder étapes de la commutation.
NO-NMON | NO-FLT Created Notification de la modification d'état du dispositif par suite

DiscreteMeasurement

de I'exécution des opérations de commutation.
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De A message description

NO-NMON | NO-FLT Created Notification de la mise en place de raccordement par suite
Jumper de I'exécution des opérations de commutation.

NO-NMON | NO-FLT Created Notification de la mise en place de raccordement par suite
Cut de I'exécution des opérations de commutation.

NO-NMON | NO-FLT Created Notification de la mise en place de raccordement par suite
Tag de I'exécution des opérations de commutation.

NO-FLT MR Get Compteur de ping pour vérifier si I'alimentation a été
MeterReading rétablie.

MR NO-FLT Reply Réponse avec I'état de I'alimentation du compteur.
MeterReading

NO-FLT MR Changed Notification de la restauration de | interrup ion desg
Incident compteurs.

NO-FLT CS-TCM Changed Notification de la restaurat{on de aI|m n dkschents
Incident qui ont appelé avant Ia/Kt urationm

CS-TCM NO-FLT Created Notification que le clignt a si lé\gque I"qlimentatipn est
TroubleTicket toujours COupée/ON\ I' ap\&

NO-FLT CS-TCM Changed ificati
Incident

A.3 Interruption planifiée

A.3.1 Interruption planifié

La séquence représentéeNg i N ie ati ' grande
entreprise européenne € S emes est

trés limjtée, s'agissa part du
principe| que to
manuelle.

bération

Si le tr : irecteur
techniqye so 2N P ier 1 < i SAP en
Ioccurrnce). Ensu i i : : plan de

\ zone de travail, adressée par courriel a un opérateur de salle
) Ko era rée des "programmes de commutation”, a savoir un bon dg travail
plah de commutation (le concept le plus proche dans le CIM serait peutf-étre un
Switchi gOrder). In programme de commutation contient toute la procédure d'isolement, de
restaur entation et de retour a I'état normal. Aprés les nécessaires appropations,
I'opérate i i irecteur
technique.

Le directeur technique attribue les programmes de commutation a une équipe sur le terrain,
puis les étapes de commutation individuelles aux membres de I'équipe en fonction de leurs
qualifications. Par exemple, seuls quelques membres de I'équipe peuvent étre en mesure de
procéder a la commutation et a la mise a la terre. Soit le directeur technique envoie par
courriel les programmes de commutation au chef d'équipe, soit il les imprime et les lui remet
en mains propres.

L'équipe sur le terrain se rend sur le lieu de travail. Dés son arrivée, le chef d'équipe contacte
I'opérateur pour l'informer que tout le monde est prét a travailler. L'opérateur valide le fait que
le programme de commutation est toujours valable dans I'état actuel du réseau. Désormais,
I'équipe est libre d'exécuter toute la procédure d'isolement et de restauration de I'alimentation
prévue dans le programme de commutation, et informe I'opérateur que la commutation est
terminée. L'opérateur met a jour le DMS pour indiquer les modifications.
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L'alimentation dans la zone de travail est maintenant coupée. L'équipe de maintenance
contacte l'opérateur pour demander un "permis de travail", également appelé "habilitation". Le
chef d'équipe recoit et conserve par-devers lui le permis de travail lors de la maintenance.
Noter qu'une seule personne peut recevoir le permis de travail (en général le chef d'équipe).
Cette personne ne peut pas réattribuer le permis de travail a un autre membre de I'équipe
(seul I'opérateur peut le faire).

A l'issue du travail de maintenance, le chef d'équipe contacte l'opérateur pour renvoyer le
permis de travail. Ensuite, I'équipe continue d'exécuter le programme de commutation afin de
remettre le réseau a I'état normal, puis en informe 'opérateur.

@C@
8
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sd Part 3:20.1 - Planned Qutage for Maintenance - Manual Process /
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Actors) Actors) Actors) Actors)

Anglais Francgais
Planned Outage for Maintenance — Manual Interruption planifiée pour maintenance —
Process Processus manuel
From Approved Actors Des Acteurs approuvés

Figure A.3 — Interruption planifiée pour maintenance — Processus manuel

A.3.2 Interruption planifiée pour maintenance — Commutation par I'équipe

La séquence représentée a la Figure A.4 et au Tableau A.3 est un flux de travaux proposé
pour assurer l'interopérabilité entre les systéemes afin de procéder a une interruption planifiée
pour maintenance de I'équipement sur le réseau. Elle est déduite de la version manuelle du
flux de travaux décrite ci-dessus. Cette séquence part du principe que certains commutateurs
sont commandés par SCADA et que d'autres exigent un fonctionnement manuel.
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Si le travail planifié exige d'isoler une zone pour les besoins de la maintenance, un directeur
technique soumet en premier lieu une demande de travail au systéme de programmation des
travaux (MC-SCHD). Le systeme de programmation des travaux crée un bon de travail et
demande a la fonction Programmation des actions de commutation (OP-SCC) un plan de
commutation en vue d'isoler la zone de travail. La fonction Programmation des actions de
commutation crée un plan de commutation contenant toutes les étapes d'isolement, de
restauration de l'alimentation des ilots sains du réseau et de retour a I'état normal. Apreés les
nécessaires approbations dans la salle de commande, la fonction Programmation des actions
de commutation envoie le plan de commutation au systéme de programmation des travaux.
De méme, la fonction Programmation des actions de commutation envoie le plan de
commutation a la fonction Gestion de défauts (NO-FLT, alias OMS), qui en déduit une liste
d'interruptions planifiées qu'elle envoie au Service client (CS-TCM). Noter qu'il peut y avoir
plusieurs_interruptions planifiées étant donné que les clients affectés pewyvent changer a
chaque | étape du plan de commutation. Chaque interruption planifiée inclut deq points

d'utilisation et le nombre de clients affectés, ainsi que les heures esti ption et
de la regtauration.

Le syst¢me de programmation des travaux demande a prése t de o--- ipe sur le
terrain pour I'exécution du plan de commutation par l'intermédia ' stion de
la mainp-d'ceuvre (MC-FRD), qui attribue éventuelle nutation
individuglles aux membres de |'équipe en fonction des b, seuls

quelquels membres de I'équipe peuvent étre en megure de Qro ipn et la
mise a lp terre.

L'équipe sur le terrain se rend sur {e I| ‘ il.\DE 9 ive I'équipe

demand’ln par l'intermédiaire de la fon du plan
de commutation en fonction de I'état ep-sour aseau. onction Exploitation dy réseau
(NO-NMON, alias DMS dans la salle d ide que le programme de commutation
est toujpurs valable. Maint A < opérateur de la salle de comnmande
pour exécuter toute restauration de [l'alimentaftion du
programme de commuytation. N¢qui 3 sgalement des balises sur les commpitateurs
d'isolement comme inditué mutation. Pour la commutation commandée
par SCADA, la fonpgtion ifat| : demande a la fonction Commande/Cortréle du
réseau - & 4 2 a la commutation. Les fonctions Exploitation du
réseau g e 0 ealy peuvent informer la fonction Gestion de défauts de

la fin d
I'interru

, laquelle, en retour, informe le Service client que

L'alimer g travail est maintenant coupée. L'équipe de mainJ:enance
demandg” un abilitation\ par "I'intermédiaire de la fonction Gestion de la main d'celivre. Le
chef d'egqui garde par-devers Iui I'habilitation correspondant au trgvail de
mainten ~L'habiltatiovn est associée aux balises du commutateur d'isolement,| ce qui

implique que-lesbalises ne peuvent pas étre supprimées tant que I'habilitation est en yigueur.

A l'issuedutravaitde mraimtemance; fe thef déquipe tibere thabititatiompar timtermédiaire de
la fonction Gestion de la main d'ceuvre. Ensuite, I'équipe travaille de nouveau avec l'opérateur
pour l'exécution du programme de commutation afin de retirer les balises et remettre le
réseau a I'état normal. Des la notification de la commutation, la fonction Gestion de défauts
informe le Service client de la restauration de I'interruption. La fonction Gestion de la main-
d'ceuvre informe également la programmation des travaux que le bon de travail est honoré.
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sd Part3:20.2 - Planned Outage for Maintenance, Crew Switching /
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Figure A.4 — Interruption planifiée pour maintenance — Commutation par I'équipe
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Tableau A.3 — Flux de messages correspondant a l'interruption
planifiée pour maintenance, Commutation par I'équipe

De A message description
MC-SCHD | OP-SSC Created Requéte pour un plan de commutation afin d'isoler la zone
OutageSchedule de travail.
OP-SSC NO-FLT Created Notification d'un nouveau plan de commutation afin
SwitchingPlan d'isoler la zone de travail et restaurer I'alimentation des
ilots sains du réseau.
Noter que SSC peut fournir plusieurs plans de
commutation pour des alternatives de restauration de
I'alimentation.

OP-SSC NO-NMON [ Created SwitchingPlan Nofification d'un nouveau plan de gommuiation_ afin
d'isoler la zone de travail et rét au zone
saine du réseau.

Noter que SSC peut fourniplusi
commutation pour des alterhatives de
I'alimentation. /\

OP-SSC MC-SCHD | Created(SwitchingPlan) |Notifivation d'un ur isoler
une zone de tr .alimentation au zope sain
du réseau.

tives de restauratior de
e igee pour que le MC-SCHD puisse
évoir\effeCtier le plan de commutation.

NO-FLT CS-TCM Created | catlo deSWptlons qui se produiront lorf de

Outages plan de commutation.
MC-SCHP | MC-FRD Create an ravall pour isoler la zone de travail ¢t
WorKOrder f\ ro eder la maintenance.

MC-FRD NO-NMON | Change N We demande la vérification du plan de comnjutation

wi Plan“ a de procéder a son exécution.

NO-NMON | MC-F Ch nged /Rlotification du plan de commutation marqué comre étant

itchin Ian vérifié.

MC-FRD NO-NMQ ed L'équipe sur le terrain signale la fin d'une ou de p|usieurs

\tc ingRlan étapes de la commutation.
NO-NMON | NO= eat Notification de la modification d'état du dispositif par suite
g reteMeasurement |de l'exécution des opérations de commutation.
NO-FLT < W\ Changed(Outage) Notification qu'une interruption est en cours.
NO-NMQON Nobﬂ\%reate Demande de fonctionnement des commutateurs
ontrol commandé par SCADA pour I'exécution du plan dg¢
commutation.

NO-CTL NO-FLT Created Notification de la modification d'état du dispositif par suite

DiscreteMeasurement |de I'exécution des opérations de commutation.

NO-NMON | NO-CTL Create Créer une balise de sécurité dans SCADA sur les

Tag commutateurs actionnés dans le cadre du plan de
commutation.
MC-FRD NO-NMON | Create L'équipe sur le terrain demande une habilitation pour le
ClearanceDocument travail de maintenance.

NO-NMON | MC-FRD Created Notification de I'habilitation attribuée a un membre de
ClearanceDocument I'équipe sur le terrain.

MC-FRD NO-NMON | Change Notification de I'habilitation libérée par un membre de
ClearanceDocument I'équipe sur le terrain.

NO-NMON | NO-CTL Remove Supprimer une balise de sécurité dans SCADA sur les
Tag commutateurs actionnés dans le cadre du plan de

commutation.
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De A message description
NO-NMON | NO-FLT Created Notification de la modification d'état du dispositif par suite
DiscreteMeasurement |de I'exécution des opérations de commutation.
NO-NMON |NO-CTL Create Requéte pour I'opération de commutation SCADA-
Control commandée dans le cadre de I'exécution du plan de
commutation.
NO-CTL NO-FLT Created Notification de la modification d'état du dispositif par suite
DiscreteMeasurement |de I'exécution des opérations de commutation.
MC-FRD NO-NMON | Changed L'équipe sur le terrain signale la fin d'une ou de plusieurs
SwitchingPlan étapes de la commutation pour remettre le réseau a I'état
normal.
NO-FLT CS-TCM Changed Notification que l'interruption planifié : ais
Outage terminée et que l'alimentation des cllents st rétablie.
MC-FRD

MC-SCHD | Changed Notification que le plan de tr il est e
WorkOrder A

&
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Annexe B
(normative)

Schémas XML des charges utiles de messages

B.1 Généralités

La présente Annexe B a pour objet de fournir les schémas XML des charges utiles de
messages afin d'améliorer les descriptions préalablement indiquées dans le
document. Ces schémas XML ont été définis a I'aide des définitions de profils de CIMTool.

Ces sc

B.2 (Charge utile de message Incidents

<?xml verdion="1.0" encoding="UTF-8"?>
<xs:schena xmins:xs="http://www.w3.0rg/2001/XMLSchema" xmlins:a="http://langdal&.
xmlns:sawpd|="http://www.w3.org/ns/sawsdl" xmIns="http://langdale.com.au/2005,
xmlns:m="nttp://iec.ch/TC57/2014/Incidents/2#" targetNamespace="http://iec.chf TC5F
elementFoymDefault="qualified" attributeFormDefault="unqualified">
<xs:anndtation/>
<xs:elenjent name="Incidents" type="m:Incidents"/>
<xs:complexType name="Incidents">
<xs:sefjuence>

<XS:
<xs:
</xs:s

</xs:conjplexType>

<xs:complexType name="CoordinateSystem" saw.

dcim12#CoordinateSystem">
<xs:anpotation>

<xs:
</xs:a

<Xxs:.seguence>

émas peuvent étre étendus en fonction des besoins de mise en ceuvre spécifi

présent

ues.

Q05HViessage#’

\sidents/24!

tlement name="CoordinateSystem" type=
tlement name="Incident" type="m:Incid
gquence>

notation>

<xs:element name="mRID" typg :stri S axOccurs="1"
sawsdl:modelReference=tttp:Ni g-cim17-dcim12#ldentifiedObject. mRID">
<xp:annotatio
¥xs:documen n>A identifienNissued by a model authority. The mRID is unique within an e
context. Global uniquenessds easily’achi i UUID, as specified in RFC 4122, for the mRID. The use of U
strongly recommended.s/Xs: e 3
1 N &s in RDF syntax conforming to IEC 61970-552 Edition 1, the mRI[
mapped to rdf: : attri i ity CIM object elements.</xs:documentation>
</ >
</xs
<xs: Q pe="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:mode BQY itp://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CoordinateSystem.crsUrn">
<xb:
fxs: entation>A Uniform Resource Name (URN) for the coordinate reference system (crs) used to de

'Location.H > documentation>

reference

¥xsidocumentation>An example would be the European Petroleum Survey Group (EPSG) code for a coord
ystem, defined in URN under the Open Geospatial Consortium (OGC) namespace as:

change
UID is

S

ine

nate

urn:ogc:def:uom:EPSG:: XXXX, where XXXX is an EPSG code (a full list of codes can be found at the EPSG Registry web site

http://www.epsg-registry.org/). To define the coordinate system as being WGS84 (latitude, longitude) using an EPSG OGC, this
attribute would be urn:ogc:def:uom:EPSG::4236.</xs:documentation>
<xs:documentation>A profile should limit this code to a set of allowed URNs agreed to by all sending and receiving
parties.</xs:documentation>

</

xs:annotation>

</xs:element>
<xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.name">
<xs:annotation>

<xs:documentation>The name is any free human readable and possibly non unique text naming the

object.</xs:documentation>

</

xs:annotation>

</xs:element>

</xs:s

equence>

</xs:complexType>

<xs:complexType name="CustomerNotification" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-

dcim12#CustomerNotification">
<xs:annotation>


https://iecnorm.com/api/?name=a6932427256108e06ceac529406b4d29

IEC 61968-3:2017 © IEC 2017 - 231 -

<xs:documentation>Conditions for notifying the customer about the changes in the status of their service (e.g., outage
restore, estimated restoration time, tariff or service level change, etc.)</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="contactType" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CustomerNotification.contactType">
<xs:annotation>
<xs:documentation>Type of contact (e.g., phone, email, etc.).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="contactValue" type="xs:string" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CustomerNotification.contactValue">
<xs:annotation>
<xs:documentation>Value of contact type (e.g., phone number, email address, etc.).</xs:documentation>
</xs:annotation>
</xs:element>
<xs:glement name="earliestDateTimeToCall" type="xs:dateTime" minOccurs="1" maxOccurs=
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#CustomerNotificatj
<xp:annotation>
¥xs:documentation>Earliest date time to call the customer.</xs:documentation>
</{s:annotation>
</xslelement>
<xs:glement name="latestDate TimeToCall" type="xs:dateTime" minOccurs="1"
sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#C
<xp:annotation>
¥xs:documentation>Latest date time to call the customer.</xs:docume
</¥s:annotation>
</xslelement>
<xs:@
sawsdl:mg
<xp: annotat|0n>
$xs:documentation>Trigger for this notificati
</j¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="Incident" s
<xs:anpotation>
<xs:flocumentation>Descriptid in i 2 i i nother
source. It may have to do with & g : i
</xs:amnotation>

<xs:sefjuence>
<xs:¢lement nag 3
sawsdl:modelReferences"hftpal/i

<xg:annotation>
context. G
strongly refc

4

earliestDateTimgToCall">

oCall">

hcident">

change
UID is

mapped to

<xs:
sawsdl:modeIRefer RCE= "htt Jliec. ch/TCS7/2014/CIM-schema cim17- dcnm12#ln0|dent cause">
<xp:annotation>
¥xs{documentation>Cause of this incident.</xs:documentation>
</ys:annotation>
</xs:element>
<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">
<xs:annotation>
<xs:documentation>The description is a free human readable text describing or naming the object. It may be non
unique and may not correlate to a naming hierarchy.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#|dentifiedObject.name">
<xs:annotation>
<xs:documentation>The name is any free human readable and possibly non unique text naming the
object.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="CustomerNotifications" type="m:CustomerNotification" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Incident.CustomerNotifications">
<xs:annotation>
<xs:documentation>All notifications for a customer related to the status change of this incident.</xs:documentation>
</xs:annotation>
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</xs:element>
<xs:element name="Hazards" type="m:IncidentHazard" minOccurs="0" maxOccurs="unbounded"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Incident.Hazards">
<xs:annotation>
<xs:documentation>All hazards associated with this incident.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Location" type="m:Location" minOccurs="1" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Incident.Location">
<xs:annotation>
<xs:documentation>Location of this incident.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="Outage" type="m:Outage" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Incident.Outage">
<xs:annotation>
¥xs:documentation>Outage for this incident.</xs:documentation>
</{s:annotation>
</xslelement>
<xs:glement name="status" type="m:Status" minOccurs="1" maxOccurs="1"
sawsdl:mofdelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Document.s
<xp:annotation>
¥xs:documentation>Status of subject matter (e.g., Agreement, Work) this d
document jtself, use 'docStatus' attribute.</xs:documentation>
</{s:annotation>
</xslelement>
<xs:element name="TroubleTickets" type="m:TroubleTicket" minOgce
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dCim12#
<x$:annotation>
¥xs:documentation>All trouble tickets reporting this incigent
</¥s:annotation>
</xsjelement>
</xs:s¢quence>
</xs:conjplexType>
<xs:complexType name="IncidentHazard" sawsdl: iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#IngidentHazard">
<xs:anpotation>
<xs:flocumentation>Hazardqds sityatiog
etc.</xs:ddqcumentation>
</xs:amnotation>
<xs:sefjuence>

<xs:glement name='mR
sawsdl:modelRefereng D:
<xp:annotation

¥xs:documentatiqni>
context. Global uniquenes
strongly re
mapped to

</

qtus"s

bf the

change
UID is

S

</xs
<xs:¢ sscriptiog” type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:mg Iliech/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">

<xp:annotail
9 he description is a free human readable text describing or naming the object. It may bp non
unique and may not correlaté to a naming hierarchy.</xs:documentation>
</j{s:annotation>
</xs:element>
<xs:element name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.name">
<xs:annotation>
<xs:documentation>The name is any free human readable and possibly non unique text naming the
object.</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="status" type="m:Status" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Hazard.status">
<xs:annotation>
<xs:documentation>Status of this hazard.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Location" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location">
<xs:annotation>
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<xs:documentation>The place, scene, or point of something where someone or something has been, is, and/or will be at a
given moment in time. It can be defined with one or more postition points (coordinates) in a given coordinate
system.</xs:documentation>

</xs:annotation>
<xs:sequence>

<xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObject.description">

<xs:annotation>
<xs:documentation>The description is a free human readable text describing or naming the object. It may be non
unique and may not correlate to a naming hierarchy.</xs:documentation>
</xs:annotation>

</xs:element>

<xs:element name="direction" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.direction">

<xs:annotation>
<xs:documentation>(if applicable) Direction that allows field crews to quickly find a given asset. For a given location,
such as a $treet address, this is the relative direction in which to find the asset. For example, a streeflight may be locdted at the
'NW' (northwest) corner of the customer's site, or a usage point may be located on the second flo ent
building.</ks:documentation>
</y¥s:annotation>

</xsjelement>

<xs:glement name="name" type="xs:string" minOccurs="0" maxOccurs="1"
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-dcim12#ldentifiedObje

<xp:annotation>
¥xs:documentation>The name is any free human readable and possib
object.</xg:documentation>
</{s:annotation>
</xslelement>
<xs:glement name="CoordinateSystem" minOccurs="1" maxOc
sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cip
<xp:annotation>
¥xs:documentation>Coordinate system u§ed tondesdribe position,plints is b
</¥s:annotation>
<xp:complexType sawsdl:modelReference="httpy//iec. ) che ystem">
£xs:attribute name="ref" type="xs:string"/>
</j¥s:complexType>
</xsjelement>
<xs:g¢lement name="mainAdgdfes:
sawsdl:mofdelReference="http://iec.sh/TCE
<xp:annotation>
¥xs:documentation>Main

</¥s:annotation
</xsjelement>
<xs:glement nams="Positi

sawsdl:modelReference="
<x$:annotation>
9 \ Rositiorypoints describing this location, expressed in coordinate system
'Location.( <
</
</xs
<xS:§ S Address" type="m:StreetAddress" minOccurs="0" maxOccurs="1"
sawsdl:mofds /liec.ch/TC57/2014/CIM-schema-cim17-dcim12#Location.secondaryAddress">

pe="ry:PositionPoint" minOccurs="1" maxOccurs="unbounded"
C5712014/CIM-sChema-cim17-dcim12#Location.PositionPoints">

jentationxSecondary address of the location. For example, PO Box address may have different ZJP code
than that in the MmainAddress«</xs:documentation>
</¥s:anpnotation>
</xsjelement>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="NotificationTriggerKind" sawsdl:modelReference="http://iec.ch/TC57/2014/CIM-schema-cim17-
dcim12#NotificationTriggerKind">
<xs:annotation>
<xs:documentation>Kind of trigger to notify customer.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="etrChange">
<xs:annotation>
<xs:documentation>Notify customer if estimated restoration time changes.</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="informDispatched">
<xs:annotation>
<xs:documentation>Notify customer that a crew has been dispatched to inv