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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3: Interface for network operations

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization‘com
national electrotechnical committees (IEC National Committees). The object of IEC is to promote intern
operation on all questions concerning standardization in the electrical and electronic fields.”To this e
hddition to other activities, IEC publishes International Standards, Technical Specifications,Technical R
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC«Rublication(s)”).

h the IEC also participate in this preparation. IEC collaborates closely with the~lnternational Organizat

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical committee has representation fr|
brested IEC National Committees.

[ Publications have the form of recommendations for internationah use and are accepted by IEC N
Immittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsible for\the way in which they are used or fi
interpretation by any end user.

order to promote international uniformity, IEC Nationalh Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in their national and regional publications. Any divergence bé
IEC Publication and the corresponding national orxegional publication shall be clearly indicated in the

L itself does not provide any attestation of conformity. Independent certification bodies provide con
essment services and, in some areas, accéss to IEC marks of conformity. IEC is not responsible f}
vices carried out by independent certification bodies.

users should ensure that they have the latest edition of this publication.

enses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
plications.

ention is drawn to thé\Normative references cited in this publication. Use of the referenced publicat

ention is drawn_to.the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC shall)not be held responsible for identifying any or all such patent rights.
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other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
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[ns management and associated information exchange.

This third edition cancels and replaces the second edition published in 2017. This edition
constitutes a technical revision.

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

a) major rework of Switch Order related profiles and Outage related profiles;

b)

c)

d)

documented profiles in more detail as a result of the analysis of end-to-end use cases;

separated Measurement and Control profile into two profiles: PSRMeasurements and
PSRControls;

replaced Temporary Network Change profile with SwitchingEvents profile;
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added MeasurementAction, ControlAction, GenericAction and VerificationAction to
SwitchingPlans profile. Added examples;

added SwitchingActions profile to support the coordination of SwitchingPlan execution
between control room and the field crew;

added ClampAction to SwitchingPlan, SwitchingAction and SwitchingEvent profiles, to allow
clamps to be placed and removed independently of jumpers;

separated OutagesAndFaults profile into UnplannedOutages, PlannedOutages,
EquipmentFaults, LineFaults;

added list of energized and de-energized UsagePoints to the UnplannedOutages profile;

adlded PlannedOutages profile;
adlded PlannedOutageNotifications profile;
adlded SwitchingPlanRequest profile to replace OutageSchedules profile;

expanded TroubleOrders profile to include UnplannedOutages and TroubléTickets and to
allow crews to be scheduled to individual tasks within the TroubleOrder;

expanded use cases and sequence diagrams;

se@quence diagrams updated to use IEC 61968-100 message patierns;
uge cases in I[EC 62559-2 use case template;

adlded example XML for profiles;

rgplaced xsd in Annex with tables to document the profiles in a serialisation-indepepdent
farm;

clarified FLISR use case to include interactions between DSO and TSO per review
comments from Edition 2.

rgmoved OperationalTags since it is nawpart of the TagAction in the SwitchingEyents
payload

Draft Report on voting

57/2343/FDIS 57/2364/RVD

Full information on the_voting for its approval can be found in the report on voting indicafed in

the apove table.
This documentihas been drafted in accordance with the ISO/IEC Directives, Part 2.

The language used for the development of this International Standard is English.

In this standard, the following print types are used:

tokens: in arial black type

A list of all parts of the IEC 61968 series, under the general title: Application integration at
electric utilities — System interfaces for distribution management can be found on the IEC
website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPDRTANT - The 'colour inside' logo on the cover page of this publication indicates
that{it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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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 the 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

oppo
the s
embs
time,
mode
appli
mang

5ed to intra-application integration. Intra-application integration is aimed at progra
Aame application system, usually communicating with each other using middleware t
dded in their underlying runtime environment, and tends to be optimised for close,

Is. Therefore, these inter-application interface standards are relevant{o loosely co
cations with more heterogeneity in languages, operating systems, protocols

exchange data every few seconds, minutes, or hours rather than waiting for a nightly batc

This

series of standards, which are intended to be implemented/with middleware service

exchange messages among applications, will complement, nof\replace utility data wareho

datah

As usg
appli
capa
procs
outag
Stang

ase gateways, and operational stores.

ed in IEC 61968, a distribution management system (DMS) consists of various distri

sses to ensure system reliability, voltage management, demand-side manage
e management, work management, *automated mapping and facilities manage

refergnce model (IRM), which is described in IEC 61968-1.

EC 61968 series of standards is intended to facilitate inter-application integrdtion as

ms in
hat is
real-

synchronous connections and interactive request/reply or conversatign’communigation

Lpled
and

gement tools. This series of standards is intended to support applications that need to

hrun.
5 that
uses,

buted

tation components for the utility to manage*“electrical distribution networks. These
pilities include monitoring and control ofcequipment for power delivery, managgment

ment,
ment.

ard interfaces are defined for each class of applications identified in the intgrface
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APPLICATION INTEGRATION AT ELECTRIC UTILITIES -
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -

Part 3: Interface for network operations

1 Scope

Per t
part

(breaker and switch state), feeder topology and control equipment status through SCADA

and

loading conditions. Finally, it makes it possible for utilities to locate customer teleq

comp

outages.

IEC §1968-3 specifies the information content of a set of messagespayloads that can be

to su
mess

funct
of se
differ
vend

of mqgre than one system being provided”by the same vendor, the vendor may choose t

eithe
enha

specification. While this is a poss§ible implementation, Subclause 4.3 defines the scope in

of bu

Anne

examples showing typical ways of using the message payloads defined in this document a
as me¢ssage payloads to be defined in other parts of the IEC 61968 series.

ne IEC 61968 Interface Reference Model, the Network Operations function defined. i
pf IEC 61968 provides utilities with the means to supervise main substatiop. top

bther data sources. It also provides the means for handling network connéectivity

laints and coordinate activities of field crews with respect to planned and unpls

bport many of the business functions related to network ,operations. Typical uses ¢
age payloads defined in IEC 61968-3 include data acquisition by external systems

onality as either a single integrated advanceddistribution management system or as
parate functions — OMS, DMS and SCADAZUtilities may choose to buy these systems
ent vendors and integrate them using the IEC 61968-3 messages. Alternatively, a s
br could provide two or all of these components as a single integrated system. In the

extensions of the IEC 61968 messages or a proprietary integration mechanism to pr
nced functionality over and “above what is required/supported by the IEC 61

siness functions that are implemented in common vendor offerings.

kes in this document detail integration scenarios or use cases, which are inform

n this
plogy
, AMI

and
hone
nned

used
f the
fault

isoIann, fault restoration, trouble management and coordination of the real-time state ¢f the
network.

The gcope diagram shown in Figure 1 illustrates the*possibility of implementing IEC 61

D68-3
a set
from
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case
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pvide
D68-3
erms

ative
5 well
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[Part 6 — Maintenance & DMS
Construction]
k)
S
@ | |Standard or
—————————————————————— 8 | |Proprietary
MWM Enterprise L\ = | Communication
[Part 6 — Maintenance & Integration OoMS 2 Minfrastrictures
Construction] Infrastructure § RTU
(e.g. ESB, SOA, ...) o
i -~
Ent_erpr_lse IEC 61968 Messages
Applications
Messages defined by IEC
CIS 61968-3 and based upon \
_ IEC CIM, conveyed using [E— 4
[Pprt 8 - Customer a variety of integration SCADA =2 MeSyes defined by IFP
Support] technologies ¢ relevant standards or
J\véndors. May use a wide
@ variety of communication
technologies
Advanced DMS
AMI/MDM (</C)
[Par{9 — Meter Reading S\\
& Control] Q O
Control CentQ plications
\
* Note, that depending on the
system configtication, these can
also be proprietary interfaces
(E.g. a system that covers DMS
and SCADA in one product).
IEC
Figure 1 — IEC 61968-3 Scope
2 Normative references
The fpllowing documents are referred to in the text in such a way that some or all of their cdntent
consfitutes requirements of this document. For dated references, only the edition cited applies.
For tndated\ references, the latest edition of the referenced document (including any
amendments) applies.
IEC 61868-tAppifcationmimtegrationmr at efectricutifittes = Systernminterfaces for distribution

management — Part 1: Interface architecture and general recommendations

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

IEC 61968-100, Application integration at electric utilities — System interfaces for distribution
management — Part 100: Implementation profiles

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


https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 6

1968-3:2021 © IEC 2021 - 25—

3 Terms, definitions and abbreviated terms

3.1

No te

Terms and definitions

rms 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

3.2

For t
follow

NOTE
FLISH
WMS

4 R

4.1

Tradi
Distri
DMS
as a

Outa
large
distri

distapces. For this reason (it )has been historically expensive to monitor the status g

distri
of tel

Thus
is wh
from
crew

O-Onlin beavyaimea Alotfarmn. oy il
L4l

a Bl hananas too o
T e oToOwW ST g pratorTi. avalia PV TS UTO

Abbreviated terms

ing apply.

Refer to IEC 60050, International Electrotechnical Vocabulary, for general glossaty definitions.
R Fault Location, Isolation and Service Restoration
Work Management System

eference and information models

General approach to network operations

fionally there have been two types of systems to manage distribution opera

has been delivered as an extension t0:a. SCADA system, but some DMS can be deli
standalone set of distribution applications with no SCADA.

e Management Systems are_used extensively in many parts of the world (typically
service territories and a large” amount of primary overhead conductor) to manage

bution system, partieularly outside of the substation. In more dense populations thg
emetry and automation is lower, and can be justified on a cost per customer basis.

often the onlysway that a distribution utility knows that there is a problem with the sy

is then.sent to the location of the outage to investigate further and affect repairs.

Distri

utionm management SyStems have their Toots M ransmission SCADA Systems.

he purposes of this document, the abbreviations given in IEC 61968-2 as) well as the

ions:

bution Management Systems (DMS) and-Outage Management Systems (OMS). Often a

ered

with
their

bution systems. Such distribution systems are typically configured radially and cover|large
f the

cost

stem

en a customer calls to report an outage. The utility then collects a set of outage callg, and
the pattern of calls received, determines the likely location and cause of the outage. A

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.
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What characterizes these systems as distribution management systems is 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
necessary to operate feeder tie switches to reconfigure feeders, either to restore outages
adjust to different loading situations. This dictates a need for the ability to dynamically
lines according to which direction they are being energized from and also for the ability to

often
or to
color
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 ope
independently. Another characteristic of a distribution system is that change is the norm.

rated
New

residential construction and routine maintenance means that the distribution network model

chang@es frequently. Tt is not uncommon for 10 000 or even 100 000 changes fo occui
distribution system in a single week.

The thing that both the DMS and OMS have in common is the need for an as ‘operated
real-time network model. Thus this part of IEC 61968 includes the ability to exch
distribution network models between two such systems and to keep ‘{them synchror
Increpsingly, vendors are beginning to realize that this integration is nénytrivial to implg
and | maintain, are therefore offering integrated DMS/OMS, (and even integ
DMS/OMS/SCADA systems in order to provide reduced total cost ef ownership and cons
viewg of the real-time distribution network. The term ADMS (Advanced Distribution Manage
Systgm) has been coined to describe such systems.

4.2 Reference model

Figure 2 serves as a reference model and providesiwexamples of the logical component
data flows related to this document. Clause 3 provides references to terms that are defin
the ClIM.

The diagram in Figure 2 describes the flows between the components in the reference m
The label for each flow is the name of anIEC 61968 message profile.

art 8 —
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Figure 2 — IEC 61968-3 Reference model

Part 6 — Work
Dispatching

IEC
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The reference architecture reflects four main logical components (potentially realized as
systems or subsystems) related to network operations:

IEC 61968-9, Application integration at electric utilities — System interfaces for distribution

mana

gement — Part 9: Interfaces for meter reading and control

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

IEC 61968-6, Application integration at electric utilities — System interfaces for distribution

£ D VA 'y o, £ s J 4 i
man YCIHICTIU = 1T"alrt " U. ITICrrac o TUT TTIaliritCriariCe darra COrsStruGtiori

IEC ¢
mang

4.3

It is pot the intention of this document to define the applications andCsystems that ve
should produce. It is expected that a concrete (physical) application will‘provide the functio

of on

complonents are grouped by the business functions of the Interfaee reference model.

In this document, the term abstract component is used-to-refer to that portion of a sof
system that supports one or more of the interfaces¢defined in this part of IEC 61968

IEC 4

softwiare is delivered either as separate modules ar.as a single system.

IEC ¢

defing the details of the information exchanged for specific types of abstract component.

4.4

1968-5, Application integration at electric utilities — System interfaces for~distrili
gement — Part 5: Distributed energy optimization

Interface reference model

e or more abstract (logical) components as listed in this "document. These ab

1968-6, IEC 61968-8 and IEC 61968-9. It does not necessarily mean that com

1968-1 describes the interface reference model, while IEC 61968-3 through IEC 61

Network operations business functions and sub-business functions

ution

ndors
nality
5tract

ware
and
bliant

D68-9

It shpuld be noted that the. mgssage payloads defined in this document, IEC 61968-3,

Application integration at eléctric utilities — System interfaces for distribution managem|
Part B: Interfaces for Network Operations, may be sent or received by any type of comp

within

Tablg
to be
exha
Typid
funct

a distribution management system (DMS) or outage management system (OMS).

1 shows these business functions and typical sub-business functions that are exp
producers.of information for these message payloads. This is not intended to |
Istive list)of business functions and sub-business functions, rather they are exanm
al consumers of the information include, but are not restricted to, the other bus|
ons'as listed in IEC 61968-1.

ent —
bnent

bcted
e an
ples.
ness
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Table 1 — Business functions and sub-business functions

Business functions

Sub-business functions

Real-time Operation (RTO)

The Real-Time Operation (RTO)
business function includes the execution
of the planned action in regard to
changing the network operational state.
In addition, it monitors the current state
of the network to ensure that the power
grid is operating in a secure and
balanced state. Predefined and

The Real-Time Data Acquisition business function includes the
collection and validation of measurements and observations that are
used to determent the present state of the system that is under the
entities' control. This could include acquisition of measurements and
observations that are outside the entity's responsibility, but where
the equipment that is defined as relevant to determine the state of
the responsible system. The measurements and observations could
include:

« traditional SCADA points and analogues;

H g | H 1 - H T
activatetremediatactiomrwitbe

execpited when the pre-condition is met.

Thatfa system is secure and balanced
state|means that there is balance
between supply and demand and that
the system can handle pre-defined
unanficipated loss of system equipment
withqut violating operational
requirements in regard to voltage,
frequency, and operational stability
limit§. Real-Time Data Acquistion
(RTDA)

mantaty-cottected-and-entereddata:
. phasor data;
« data generated by other systems, such as:

— generating plants;

— |EC 61850 systems;

— lower or higher-level operations' activities:
The common denominator for this data is that.it is sampled data
treated as raw input, as opposed to a setting-or instruction or request
received from some other system. In otherywords, the source of the

data is completely ignorant of the acguisition and use of the data. It
is not a coordinated integration of.peer intelligence.

Switching Management (SM)

The Switching Management-business function includes all activity
involved in supervising gxecution of switching orders and outags
restoration.

. Execution of switching steps can involve remote operations pf
devices via SEADA and/or modifying settings on system
controls.

. Execution incorporates critical safety procedures.

*  Wherever there is concern about the impact of switching on fthe
grid, analytical evaluation of the security of the state that
switching will establish is usual. The types of analysis are similar
to real-time state evaluation except that power flow or optimjal
power flow replaces state estimation.

System Control (SC)

The System Control business function includes any activity (othe
than Switching Management) which issues instructions to field
controls in order to change the state of the grid. These controls nay
be closed loop or man-in-the-loop. Controls can be divided into
active and reactive domains and generally use either raw
measurements or the evaluated state as the input to control logi¢
which then develops a proposed change. Such control logic can pe
quite complex, even involving analyses based on algorithms such as
optimal power flow. Control functions also may include follow-up
logic to confirm that an issued control was in fact executed in th¢
field and/or to assess whether the impact of the control was as
predicted.

=

Controls-are-importantto-modelin-analvtical simulations—and-a ey
g

distinguishing c%aracteristic is whetherJthe control can be
represented by standard block diagram components or whether one
has to incorporate the control software in order to simulate.

Active controls include:

« AGC, LFC;

. active reserve management;

« controllable load management;

. remedial action scheme settings;

»  security constrained dispatch.

Reactive controls include:

. reactive reserve management;
*  Volt-VAr optimization;

. DER settings;

*+ FLISR.
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Business functions

Sub-business functions

Fault Management (FM)

The Fault Management (FM) business
function receives notifications regarding
faults in the electrical network and
analyses those notifications in order to
estimate the location of the fault. Fault
Management tracks the fault through the
stages of actual location, minimizing the

Fault Identification (FI)

The Fault Identification (Fl) business function uses a variety of inputs
in order to identify where the real fault has occurred. It will also
identify the cause of the fault, where known.

Restoration Operation Planning (ROP)

The Restoration Operation Planning (ROP) business function create
a plan for handling unplanned or forced outage to recover to an

area

service to all impacted parts of the
network and coordinating permanent

impacted by the fault, restoring acceptable operation state. It also includes a plan to restore the

network to its pre-fault condition after repairs have been made

repairs. Fault Management ensures that

fault durations and restoration times are

correctly captured for regulatory

repoiting purposes.
The Use case sequence diagrams presented in this document assume a simplified interpretation
of thg business functions listed in Table 1. This allows for easier mappingof business fungtions
to systems familiar to the parties implementing the standard.
4.5 | Static information model
4.5.1 General
The [nformation model relevant to network operations/ consists of classes that prov|de a
template for the attributes for each message payload-
The [classes are defined in detail in IEC 61968-11, Common Information Model (CIM)
Extensions for Distribution or in IEC 61970301, Energy Management System Appligation
Proglam Interfaces — Common Information,Model Core.
4.5.2 Classes for network operations
Tablg 2 lists classes used within®message types. Usually all the attributes of these class¢gs are
defingd within a message type.~Fhe descriptions provided describe usage within IEC 61968-3.
Clasdes that are used te.specify the network model are defined in IEC 61970.
Clasdes described.as type "Asset" are defined in the IEC 61968/Assets package of the C|M.
Clasdes described as type "Work" are defined in the IEC 61968/Work package of the CIM.
Clasdes/described as type "Customer" are defined in the IEC 61968/Customers package of the
CIM.

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

CIM.

Classes described as type "Profile" are contextual profiles defined for IEC 61968-3 that
describe message definitions defined using CIM objects.
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Table 2 — Classes for network operations

Class Type Description

AreaKind Class Enumeration for the type of area defined; e.g., county, state,
parish, zipcode, etc.

ClearanceAction Class Action on clearance document as a switching step.

ClearanceActionKind Class Type of clearance action.

ClearanceDocument Class Safety document used to authorise work on conducting
equipment in the field. Tagged equipment is not allowed to be
operated.

ContfjolAction Class Control executed as a switching step.

CutAlction Class Action on cut as a switching step.

EnergySourceAction Class Action on energy source as a switching step.

ERTConfidenceKind Class The estimated time of restoration can have.a’/confidence factor
applied such as high or low confidence-that the ERT will pe
accomplished. This confidence factof)may be updated as
needed during the outage period <\just as the actual ERT| can
be updated.

EstimatedRestorationTime Class The Estimated Restoration.Time for a single outage

FieldSafetySupervisor Class Crew member on work-Sitesresponsible for all local safety
measures for the work crew doing maintenance, construgtion
and repair in a substation or on a power line/cable.

GengricAction Class An arbitrary switching step.

GroundAction Class Action on/ground as a switching step.

Incident Class Description of a problem in the field that may be reported in a
trouble ticket or come from another source. It may have tp do
with.an outage.

Jum?erAction Class Action on jumper as a switching step.

Mea4urementAction Class Measurement taken as a switching step.

OpeletionaITag Class Operational tag placed on a power system resource or agset
in the context of switching plan execution or other work if the
field.

OpenationsSafetySupervisor |Class Operator with responsibility that the work in high voltage
installation is executed in a safe manner and according t
safety regulation.

Outage Class Document describing details of an active or planned outage in
a part of the electrical network.

A non-planned outage may be created upon:

— a breaker trip,

— afault indicator status change,

— a meter event indicating customer outage,

— areception of one or more customer trouble calls, or

— an operator command, reflecting information obtained
from the field crew.

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.

A planned outage may be created upon:

— arequest for service, maintenance or construction work in
the field, or

— an operator-defined outage for what-if/contingency
network analysis.

Class This defines the area covered by the Outage.

OutageArea
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Class Type Description

OutageCauseKind Class This enumeration describes the primary cause of the outage —
planned, unplanned, etc.

OutageOrder Class Transmits an outage plan to a crew in order for the planned
outage to be executed.

OutagePlan Class Document containing the definition of planned outages of
equipment and/or usage points. It will reference switching
plans that are used to execute the planned outage.

OutageStatusKind Class This defines if the outage have been predicted or confirmed

PlannedOutage Class An outage that is created by the utility that will impact a
\JUOtUIIIUI. Thcoc |||ay bc ulcatcd tU ;III}J:UIIIUIIt a OVV;t\Jh;II
plan or energize a new line or device. The customer may|or
may not be notified in advance.

PlannedOutageNotification Class Notifies customers about a planned outage that they will pe
impacted by.

PSREvent Class Event recording the change in operational, status of a poyer
system resource; may be for an event that'has already
occurred or for a planned activity.

PSREventKind Class Kind of power system resource event.

SafetyDocument Class Document restricting or authorising works on electrical
equipment (for example a ‘permit to work, sanction for test,
limitation of access, or.certificate of isolation), defined bgsed
upon organisational practices.

ServijcePointOutageSummary | Class Summary counts/of service points affected by an outage.
These counts.@re'sometimes referred to as total and critigal
customer caunt:

SwitchAction Class Action on\switch as a switching step.

SwitchActionKind Class Kind(@f action on switch.

SwitchingAction Class Atomic switching action.

SwitchingEvent Class Event indicating the completion (success or fail) of any
switching action (jumper action, cut action, tag action, et¢).
The switching action may or may not be a consequential pvent
in response to a request to complete the action.

SwitchingOrder Class Transmits a switching plan to a crew in order for the plan|to be
executed.

SwitchingPlan Class A sequence of grouped or atomic steps intended to:

— de-energise equipment or part of the network for saf¢
work, and/or

— bring back in service previously de-energised equipnjent
or part of the network.

SwitchingPlanRequest Class A document used to request that a switching plan be cregted
for a particular purpose.

SwitchingStep Class Atomic switching step; can be part of a switching step group,
T Falt Uf (=} OVV;t\Jh;IIH }J:GII.

SwitchingStepGroup Class A logical step, grouping atomic switching steps that are
important to distinguish when they may change topology (e.g.
placing a jumper between two cuts).

TagAction Class Action on operation tag as a switching step.

TagActionKind Class Kind of action on tag.

TempEquipActionKind Class Kind of action on temporary equipment (such as cut, jumper,
ground, energy source).

TroubleOrder Class Trouble order sends an incident to a crew to initiate a

response to an unplanned outage.
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Class

Type

Description

UnplannedOutage

Class

Document describing the consequence of an unplanned
outage in a part of the electrical network. For the purposes of
this model, an unplanned outage refers to a state where
energy is not delivered; such as, customers out of service, a
street light is not served, etc.

A unplanned outage may be created upon:

— impacts the SAIDI calculation

— a breaker trip,

— afault indicator status change,

— a meter event indicating customer outage,

- a reception or one or more customer trouble calls, or

— an operator command, reflecting information obtaineg
from the field crew.

Outage restoration may be performed using agswit€hing gdlan
which complements the outage information,with-detailed
switching activities, including the relationship’to the crew|and
work.

VerificationAction

Class

Verification of a switch position or other condition as a
switching step

4.5.3 Classes related to network operations

Tablg 3 lists classes that are commonly associated with“network operations classes. [Their
attribptes, or a subset of their attributes, are used in {he*messages defined in this document.

The detailed attributes of those classes are defined in IEC 61968-11.

Table 3 — Classes related to network operations

Related Class Reference Description
AccountNotification Customer Notifications for move-in, move-out, delinquencies, etc.
Agreement Comnion Formal agreement between two parties defining the terms

and conditions for a set of services. The specifics of the
services are, in turn, defined via one or more service
agreements.

Approver Common Person who accepted/signed or rejected the document.

Asset Asset 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 def|ned
through PowerSystemResource and its subAssetes, defiped
mainly in the Wires model (refer to IEC 61970-301 and npodel
package IEC61970::Wires). Asset description places
emphasis on the physical characteristics of the equipmept
fulfilling that role.

AssetContainer Asset Asset that is aggregation of other assets such as condugtors,
transformers Qwifrhgpqr land _fences h||i|dingq equipment,
vehicles, etc.

AssetFunction Asset Function performed by an asset.

Assetinfo Asset Set of attributes of an asset, representing typical datasheet
information of a physical device that can be instantiated and
shared in different data exchange contexts:

— as attributes of an asset instance (installed or in stock)

— as attributes of an asset model (product by a
manufacturer)

— as attributes of a type asset (generic type of an asset as
used in designs/extension planning).

AssetKind Asset Kinds of assets or asset components.

Author Common Person who created document or activity record.

BaseWork Class Common representation for work and work tasks.
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Related Class Reference Description

ConfigurationEvent Common Used to report details on creation, change or deletion of an
entity or its configuration.

CoordinateSystem Common Coordinate reference system.

Crew Common Group of people with specific skills, tools, and vehicles.

CrewMember Common Member of a crew.

CrewStatusKind Common Defines the current status of the Crew — assigned, arrived,
etc.

CrewType Common Custom description of the type of crew. This may be used to
determine the type of work the crew can be assigned to.
Fynmplp: include rnlnnir tree trimming Qwitnhing etc

Customer Customer Organisation receiving services from service supplier.

CustomerAccount Customer Assignment of a group of products and services purchasked
by the customer through a customer agreement, USed ag a
mechanism for customer billing and payment.,lt'contain
common information from the various typesof customer
agreements to create billings (invoices)ifor a customer and
receive payment.

CustomerAgreement Customer Agreement between the customer'and the service supplier to
pay for service at a specific sepvice location. It records
certain billing information about the type of service provided
at the service location and-is Used during charge creatioh to
determine the type of service.

CustomerKind Customer Kind of customer.

CustomerNotification Customer Conditions for netifying the customer about the changes|in
the status of thejr service (e.g., outage restore, estimated
restorationime tariff or service level change, etc.)

Document Common Parent class for different groupings of information collecfed
and managed as a part of a business process. It will
frequently contain references to other objects, such as
assets, people and power system resources.

DocumentPersonRole Common Person role with respect to documents.

Editpr Common Person who modified the document.

EIecItronicAddress Common Electronic address information.

Fie|+DispatchHistory Common The history of field dispatch statuses for this work.

Fie|+Dispatchstep Common Details of the step in the field dispatch history.

Hazlard Common An object or a condition that is a danger for causing losq or
perils to an asset and/or people.

Issuler Common Person who issued the document and is responsible for [ts
content.

Location Common The place, scene, or point of something where someone|or
something has been, is, and/or will be at a given momenft in
time. It can be defined with one or more postition points
(coordinates) in a given coordinate system.

NotiFicationTriggerKind Customer Kind of trigger to notify customer.

OperationPersonRole Common Person role in the context of utility operations.

Operator Common Control room operator.

Organisation Common Organisation that might have roles as utility, contractor,
supplier, manufacturer, customer, etc.

Ownership Common Ownership of e.g. asset.

Person Common General purpose information for name and other information

to contact people.
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Related Class Reference Description

PositionPoint Common 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).

Priority Common Priority definition.

ServiceCategory Customer Category of service provided to the customer.

SerVviceKind Customer Kind of service.

ServiceLocation Customer A real estate location, commonly referred to as premises.

Status Common Current status information relevant to an entity.

Stre|etAddress Common General purpose street and postal address ifformation.

StreletDetaiI Common Street details, in the context of address.

TelelphoneNumber Common Telephone number.

TownDetail Common Town details, in the context of ‘address.

TroybleCallKind Customer Describes the type of Trouble, based on customer input.

TroybleReportingKind Customer Kind of trouble reporting.

TroybleTicket Customer Customer call to report a problem with their service.

Wor‘( Work Document usgdite request, initiate, track and record work.

Worl(ActivityRecord Work Records information about the status of work or work tagk at
a point inime.

Wor‘(Asset Work Asset used to perform work.

Wor*(Kind Work Kinds of work.

WorkLocation Work Information about a particular location for various forms pf
work.

Wor‘(StatusKind Work Kind of status, specific to work.

Wor*(Task Wark A task within a set of work.

Worl(TaskKind Work Kinds of work tasks.

5 Network operations message payloads

5.1 General

The purpose of Clause 5 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 pafts of

IEC 61968. The general approach to the realization of message structures and XML schemas
for IEC 61968 message payloads is described in IEC 61968-100.

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.

Message 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.
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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 document to standardize specific business
processes.

The following are some general conventions in the message definitions provided in this

docu

ment:

— Objects are identified by one of the following:

- S

in

Vv

- T

5.2

mRID inherited from IdentifiedObject

one or more Name.name INStances. lransacting systems may Use one or both
attributes to uniquely identify the objects being exchanged.

a combination of mRID and one or more Name.name instances

everal CIM classes have an attribute called type to provide a string description

instance of the class. Some CIM classes (such as Asset) also have an enumerated att
cPIed "kind". This provides for better interoperability. Messages in this documen
I

orporate such classes include both the "type" and "kind" attributes~Where an appro
ue is not available for "kind", the transacting systems may use the value "other" for"'

inf order to indicate that the string description in the "type" attribGte should be used.

Summary of IEC 61968-3 message profiles

Tablg 4 shows a summary of all of the messages defined in this document and their purp

Table 4 — Summary of IECZ61968-3 message profiles

f the

of an
ibute

that
Driate
kind"

ne majority of attributes in the message payloads are opfional. It is up to the transacting
system to implement the logic for any required fields.

pSe.

Profile Name Purpose

PSRMeasurements Contains accumulator, analog, discrete and string values from SCADA. Time

stamps and‘\quality codes are also included. If applicable, includes a referen
the PowerSystemResource that the measurement is associated with.

e to

PSR

Controls Request to SCADA to change a value in the field. The change can be an
accumulator reset, analog control, command, raise/lower command or a setp|
If applicable, includes a reference to the PowerSystemResource that is
associated with the control request.

oint.

SwitdhingPlanRequests A SwitchingPlanRequest is used to convey a request from work managefment

(or other business function) to network operations that switching needs to be
performed (e.g. part of the network needs to be isolated) in order for

of work to be performed and when it should start. The typical outcome of a
SwitchingPlanRequest is the creation of a SwitchingPlan.

maintenance or construction work to be performed. The payload includes the| type

Switq

hihgPlans SwitchingPlans message payloads are designed to communicate a set of|
SwitchingActions that form a sequence of operations to manage a compl

operational task. SwitchingPlans may also be created in order to perform
emergency switching.

ete

SwitchingOrders

switching.

SwitchingOrders message payloads are designed to communicate requests
for scheduling the execution of a SwitchingPlan for emergency or planned

SwitchingActions

execution is coordinated with PSRControls messages.

SwitchingActions are used to coordinate the manual execution of steps within
SwitchingPlans between the control room and field crews. Automated step

SwitchingEvents

SwitchingAction. SwitchingEvents are also used to communicate
temporary network changes between enterprise systems. Results of
PSRControls are coordinated with PSRMeasurements messages.

SwitchingEvents are used to communicate temporary network changes as a
result of the execution of a step in a SwitchingPlan that was initiated via a
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Profile Name

Purpose

PlannedOutageNotifications

PlannedOutageNotifications are used to notify customers that they will

impacted by a PlannedOutage, prior to the execution of a SwitchingPlan.
The payload includes scheduled start and end date/time and a list of customers

who will be impacted.

be

PlannedOutages

PlannedOutages message payloads are designed to communicate the cre

and status changes of PlannedOutages once one or more customers become

de-energized as a result of planned switching actions. The payload includes:
list of customers affected and the actual start/end time.

ation

a

UnplannedOutages

UnplannedOutages message payloads are designed to communicate the

ereaton-and-status—ehanges—o-UnplannedOutages—once-one-ormore—
customers become de-energized. This could be as a result of faults, such'as
short circuit faults and downed lines, switching errors or other causes,

TroubleOrders

TroubleOrders message payloads are designed to communicate work req
to field crews to perform work in response to an Incident, or an
UnplannedOutage, and to track the status of the work.

ests

Incidents

Incidents message payloads are designed to communicate a problem in th
field. Typically, but not always, an Incident is assogiated with an
UnplannedOutage.

1

EquipmentFaults

EquipmentFaults message payloads, are designed to communicate the
detailed fault information as part of UnplannedOutages messages. An
EquipmentFault is a fault applied at the terminal, external to the equipme
This class is not used to specify faults infernal to the equipment.

=

nt.

LineHaults

LineFaults messages are desighed to communicate the detailed fault
information as part of UnplannedOutages messages. LineFaults define
types of faults that occur on AC or DC line segments.

5.3 | Config Profiles

5.3.1 General

Config profiles are used to share a-subset of the model so as to avoid sharing the entire 1
and tp avoid sending configuration data at run-time. It is envisioned that config message

exchanged between systems-enly when required.

For gxample, a Customer Information System may send CustomerConfig, UsagePointC

and QperationsDatakinkageConfig messages to an Outage Management System. By rece

nodel
s are

bnfig,
biving

thesg messages®and instantiating the customer information, the usage point information, the
assog¢iation between customers and usage points, and information in its database, the
can groduce customer contact lists for an outage.

All messages rely on unique identifiers (mRIDs) for all objects that are part of the cor

OMS

nmon

network model, in this case the common distribution network model which is defined as part of
CIM. In order to publish those unique identifiers, the respective system needs either to import
that network model or load the necessary identifiers as part of the system’s configuration step.

Two mechanisms are supported for message transfer between systems, one is a ‘push’ model
and the other is a ‘pull’ model. The mechanism selected depends upon the capabilities of the
systems involved in the message exchange and the timeliness of the data exchanged. An
example of a push message exchange is shown in Figure 3. In this example, a new customer
is created in the CIS and the information is sent to OMS.
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sd Config Profiles

CIS OMS

create(CustomerConfig)

i exégute()
@)

reply(CustomerConfig)
<" —-"—-"—-" - -\ - - - - - - - - —— —— — — —

S ——
———LL_ Ay

IEC
Figure 3 — Example of alPush Message Exchange

An example of a pull message exchange-is'shown in Figure 4.
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sd AssetConfig
OMS Asset
Management
| |
| |
| |
| |
I got(AssetCaonfig) I
—L [=] \ 57 »—L
reply(AssetConfi
T ply(AssetConfig) (&7

N
N

Figure 4 L Example of a Pull Message Exchange

5.3.2 Message payloads

Therg are multiple Gonfig messages, including:

e AssetConfig+'See 5.3.3
e CustomerAgreementConfig — see D.1
e CustomerConfig — see D.2

° F u:n'l'\‘lpnl‘nnfig —see 534

e LocationConfig — see 5.3.5

e MeterConfig — see D.3

e PowerSystemResourceConfig — see 5.3.6
e UsagePointConfig — see D.4

e UsagePointLocationConfig — see D.5

The above config messages are associated using the OperationsDataLinkageConfig message,
to allow relationships between the various config messages to be defined.
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5.3.3 AssetConfig payload

The AssetConfig payload shown in Figure 5 and Figure 6 defines zero, one or many Assets.
Important attributes for the purposes of this document are the mRID and Names since this allows
the mapping between the mRID, Names and the objects themselves in the messages so that the
the entire object instance does not need to be sent in the message.

The attributes of the AssetConfig profile are described in Table 5.



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021

—40 -

‘JoSSEe SIy) JO Jaquinu |elas [10] Buins JaquinN|elas
‘palijol }9SSe Uoseay 91D 9@9S [10] puyuosgaypallloy uoseaypallial
‘1osse Jo 9o1d aseyaind [1L0] Aauop ao1udaseyoind
"sjusuodwo9| 0 S}9SSE 18Y}0 0} uolje|al
ul 8q uayo Aey "Jusuodwod }osse 10 }8SSe JO Uol}sod [10] Buing uonisod
"S}0] U] paJnjoejnuew ale s)gsse Auew ‘JIaquinu UOISIDA
pue |apow awes ay} 10} UBAT| '}@sSSse SIy)} Jo) Jaquinu 107 [10] Buls JaquinNj3o|
‘19SS JO a}e)s 8|0A284l| JUsIINYD AR LIS [10] puiyaieiga|oAoaliflassy 21e159|9A08)I|
‘saje|dwa) 9ouUe)suU| }JoSse
ul sjusuodwod jasse jo uondudsap ul pasn "18Sse JO puly] 1’0 @88 [10] puiylassy puy
'asn 10} a|gejieAe jou o asn ojul ind aq o) Apeal
‘(asn ul) pakojdap Ajjualing s| Josse Jaylaym JO UOIIBIIpU| 6D 993 [10] punyieisasnul ajejgesnul
‘(sjuawyoene o130 yym ajod e ‘sjdwexa
J0}) UOSE®DJ BWOS 0} |[BII}ID PBISPISUOD S| }OSSE JI anJ] [10] uesjoog |ea1}lIo
‘Aouejoadxa aj|
|eniul / (Aouejoadxs ay1| Jualipo — Aoueloadxa ajyl| |eniul)
sjuasaiday ‘auljaseq Aouejoadxe ayl| 1se| 8y} 40
Se 1S0| uaaq sey ley) Aouejoadka a4l |eniul jo abejuaoiad [10] uaiad 8JI7}0Sso01dul8seq
"]J8SSE 8y} JO UOI}IIPUOD JUaLIND Ysow ay} Uo uoljew.olul 1oy}
ejep uolnoadsul 0} Jajay "Jayjo| ‘palinbal |neysano ‘}jingal
‘mau apnjoul sajdwex3 ‘auljaseq }Se| 1e 18SSe JO UolIpuo) [10] Buing uoljipuopauijaseq
'18ssYy 8y} Jp} saweu ajgepeal-uewny 96°'g 99s [0l aweN saweN
39SSY 9y} S9qIIOSPP JBy) P|ol} }X9) WI0)-2344 [0l Buing uonduosap
18ssy oyl 4o @iyw anos [10] Buis arqw
}9sSSYy 104 sajnquy 9|jijoid
1] jossy Biyuoolessy
uondiiogaqg sjuswwo) Kyijeuipaen adA] ejeq aynquRy
Blyuonjassy

8|1J04d Byyuogjlassy — G 9|qe|



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

41 -

IEC 61968-3:2021 © IEC 2021

"JOSSE SIy} JO SNjels 6.9 998 1ol snieis snjeis
‘Jesse siyj Jo |dpow ay 1 0.°9 ®8S [10] I9PONI8gsyIonpold |[9PON}8sSSYIoNpold
"1psse siy) Jo sdiysiaumo ||y 9°g 993 [10] Hiysioumo sdiysiaumQ
}9SSE SIy} JO uol}edoT] 259 99S fL=0] uol}ed07] uoljeosoT]
"JopSe sly} 10y sajep 810408y 06'9 ®8S [10] a1e(19[0A08)17 2)e[s|oAosyl|
"SSaIppe DV B Se yons ‘}8ssH SIy} JO SSalppe 21u0Jjod|3 2€°g 99S [10] SS8IppPYOIU0J}O8|] SS8IppYIIU0I}I8|D
"18SSE SIyY} 10} Paledio SjuaAa uoljeinbiyuod ||y 6l°g @9s [0l uangjuoleinbiyuon sjuaAaguoleinbiuo)
peojAed
uoloun4lassy SIY} Ul UOI}OUN41BSSY
paouaiajal 8y} jo sweu'salueN Jo gyw ay} sulejuon 0} 2oudiojey [,70] uonpun4lassy uoljoun4}assy
ainjonuyspunolbispu
964 des jonigp pun
‘ainjoniigpunoibiapun Jo4 19Mo |
168 89S ‘Jamo] Jo4 alnjonng
$8:9 99s ‘ainjonsg Jo4 ajod
99'g 99s ‘ajod Jo4 yuediong
0€°g 9@9s uegdionQg Jo4 joulqed
¥1°g 98s ‘Jduiqe) 104 [10] :J0 @210Y)D Jaulejuonlassy
G'd 99§ [0l pi03ayANALOY Sp10oaYyANANOY
“Jlaqwinu (D1N) Ajpowwiod payoed) Ajanbiun [10] Bulys JagwnnNo3in
‘(010 ‘siowolsno ‘@b6eno ‘yiom L8oueusiuiew
‘sjasse jo Juswabeuew Jo} '6°a) swelsAs || Bunsixs
pue ‘saoljoeud ‘spiepuels ajeiodl09;419y} 0} Buipiodoe
‘sadAigns s} pue }assy J0 uplyeonIsse|d oly10ads-AyN [10] Buins adAy
uondiiogag sjuawwon Kyijeuipaen adA] ejeq aynquy

Bijuonjassy



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021

—42 —

‘weJgoud Jo swepN 1ol Buis alweuboud
*uol3ouNy Siyl SspIJe 01 papasau pJomssed [10] Buns piomssed
"UOISJBA diempieH [10] Bus dlesempiey
"UOISISA SJeMULII] 10l Buis alelemuwy
‘uonouny sy} hoy paiyioads uoneinfyuo) [10] Buiys aibiyuoo
‘uoljoUN4}assy ay} Jp} seweu a|gepeal-vewny 96°'g @89S [0l aweN saweN
uol3duUNn43}assy sy} s8qlOsSpp jey) p|dl(x} WIoj-93.4 [10] Buins uonduosap
101}0UN4}888Y 8y) Jo glyw amno [10] buins arqw
uolI}2uUn43assy 10} sajnquiie ajlyold
uondusgad sjuawWwwon Ayjeuipien adA] ejeq aINquUPY

Bijuonjassy



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021

— 43—

o

AssetConfig 1

R

LI ActhvilyRecords [~
L<

IEC

Figure 5 — AssetConfig payload (1)
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5.3.4

The
Fault

Namg¢s since this allows the mapping between the mRID,,Names and the objects themsel
the messages so that the the entire object instance does'not need to be sent in the mess

5.3.5

The LocationConfig payload shown in Figure 8 defines zero, one or many Locations. Imp

attrib

mapping between the mRID, Names and the objects themselves in the messages so that th
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m=———————— 1
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- password |
L
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Figure 6 — AssetConfig payload (2)

FaultCauseTypeConfig payload

FaultCauseTypeConfig payload shown in Figure 7 <{défines zero, one or
CauseTypes. Important attributes for the purposes ofkthis document are the mRIL

m—————a 1

description |
4

——— A

Figure 7 — FaultCauseTypeConfig payload

LocationConfig payload

utes( for the purposes of this document are the mRID and Names since this allow
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LocptionConfig E]—@a—: Location 0.9
L= =

5.3.6 PowerSystemResourceConfig payload

Figure 8 — LocationConfig payload

—f suiteNumber I

= [
country |

1
groupNumber |

E |
— xPosition !

|
Position I

IEC

The PowerSystemResourceConfig payload shown in Figure 9 defines zero, one or many
PowerSystemResourceés. Important attributes for the purposes of this document are the mRID
and Names sincecthis allows the mapping between the mRID, Names and the objects themsglves
in thg messages’so that the the entire object instance does not need to be sent in the message.

PowerSystemResourceConfig [le—@a—: PowerSystemResource ék@a_
L T

IEC

Figure 9 — PowerSystemResourceConfig payload
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5.3.7 OperationsDatalLinkageConfig payload

The OperationsDataLinkageConfig payload shown in Figure 10 and Figure 11 defines zero, one
or many OperationsDataLinkages. This message links the various objects used in config
messages together. In particular it optionally links one or more of the following together:

e Asset

e ConfigurationEvent

e Customer

e CustomerAccount

ustomerAgreement
hdDevice

pcation

bwerSystemResourceConfig

C
E
L

o Meter
P
UpagePoint
U

sagePointLocation
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OperationsDataLinkageConfig [L’]—EE]—

description |

A — 1
—: PowerSystemResource = description }
I, L

= UsagePoint

H— 1
= description
L

H— al
1= description |
H

IEC
Figure 11 — OperationsDataLinkageConfig payload (2)

Poss|ble use cases'for this message include:

e Linking a'customer to a meter
e Linking a customer to a power system resource, such as a load (energyConsumer).

o Li king a customer to their customer agreement _to determine Innr’ririlnn’rinn in a demand
response program

5.3.8 Example — linking a Customer to a PowerSystemResource

A common requirement for outage management and distribution management systems is to
associate customers with the network. This can be done by associating a Customer with an
EnergyConsumer. In this case, an OperationsDataLinkageConfig message could be sent from
the system of record (e.g. CIS or GIS) and would contain the Customer mRID or name and the
PowerSystemResource mRID Or name.

In this example, it is not mandatory that a CustomerConfig message or a
PowerSystemResourceConfig message to have been received, as long as the mRID or name of
the customer and PowerSystemResource are known to the receiving system. However, sample
CustomerConfig and PowerSystemResourceConfig XML is included.
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CustomerConfig sample XML. This defines information for one customer:

<?xml version="1.0" encoding="UTF-8"?>
<m:CustomerConfig xmlns:m="http://iec.ch/TC57/2019/CustomerConfig#"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://iec.ch/TC57/2019/CustomerConfig# CustomerConfig.xsd ">
<m:Customer>
<m:mRID>fd393766-f408-4ef8-8d83-d9f17fddf931</m:mRID>
<m:kind>commercialIndustrial</m:kind>
<m:locale>m:en</m:locale>
<m:Names>
<m:name>Michael B Higgins</m:name>
<m:NameType>
<m:name>Customer Name</m:name>

. Nae Ly poe

<fm:Names> '\
<f:Names> (1/
<m:name>02100045112314</m:name> CD
<m:NameType> ’(1/
<m:name>Account Number</m:name> (2)‘

/

</m:NameType> (2)

<fm:Names> $
h:Organisation>

<m:electronicAddress> Q)(b

<m:emaill>michaelbhiggins31427@gmail.com</m:emaill> CD
</m:electronicAddress>

<m:Names> Q)'\

<m:name>02100045112314</m:name>

O
<m:NameType> %

A

<m:name>Account Number</m:name>
</m:NameType>
</m:Names>

<m:phonel> QQ
<m:areaCode>919</m:areaCode> <2
<m:cityCode>555</m:cityCode>
<m:localNumber>1212</m:localNumber> <>
</m:phonel> S\
<m:postalAddress> Qb
<m:postalCode>27606</m:postalCode> §$>
<m:streetDetail>
<m:addressGeneral>Main Campus Q§ ve</m:addressGeneral>

<m:number>901</m:number> \k
</m:streetDetail> c)
<m:townDetail> \

<m:name>Raleigh</m:na \¥~
<m:stateOrProvince>NG :stateOrProvince>
</m:townDetail>
</m:postalAddress> .
<m:streetAddress>
<m:postalCode 6</m:postalCode>
<m:streetDe
<m:addregs eral>Main Campus Drive</m:addressGeneral>
<m:nu $01</m:number>
</m:st etail>
<m:t tail>
ame>Raleigh</m:name>
Ssy.StateOrProvince>NC</m:stateOrProvince>
&'ﬂ:townDetail>
<Af:streetAddress>
</m:0rganisation>
</m:Customer>
</m:CustomerConfig>

PowerSystemResourceConfig sample XML. This defines a pad mount transformer that the above
customer will be associated with:

<?xml version="1.0" encoding="UTF-8"?>
<m:PowerSystemResourceConfig xmlns:m="http://iec.ch/TC57/2019/PowerSystemResourceConfig#"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2019/PowerSystemResourceConfig#
PowerSystemResourceConfig.xsd ">

<m:PowerSystemResource>

<m:mRID>ffb7£f838-1eef-4297-83b4-5%9a2e431551d</m:mRID>

</m:PowerSystemResource>

</m:PowerSystemResourceConfig>
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OperationsDataLinkage sample XML. This links the customer with the pad mount transformer:

<?xml version="1.0" encoding="UTF-8"7?>
<m:OperationsDatalLinkageConfig xmlns:m="http://iec.ch/TC57/2017/OperationsDatalinkageConfig#"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2017/OperationsDatalLinkageConfig#
OperationsDatalinkageConfig.xsd ">
<m:Customer>
<m:mRID>£d393766-£f408-4e£8-8d83-d9f17fddf931</m:mRID>
</m:Customer>
<m:PowerSystemResource>
<m:mRID> ffb7£838-1eef-4297-83b4-5%9a2e431551d </m:mRID>
</m:PowerSystemResource>
</m:OperationsDatalLinkageConfig>

5.4 | PSRMeasurements payload
5.4.1 General

Netwprk state is monitored by SCADA or other network monitoring .devices/systemg and
communicated to other systems that need to consider the current néetwork state for fyrther
procgssing and analysis, e.g. an OMS system (for the Fault Management function) or a|DMS
(for the Network Operations and Monitoring function).

A Measurement in this document is analogous to a MetérReading in IEC 61969-9. In
IEC §1968-9, a MeterReading is indeed used to convey ,a current value of digital (e.g., gwitch
positijon) or analog (e.g., voltage) information. However,;an EndDeviceEvent is used to canvey
a chgnge in state (e.g., the change from a closed<o“an open position of a switch). Sp, for
example, if a system receives a MeterReading indicating a switch is open at a particular|time,
the system must rely on its own prior knowledge ‘ef-the switch position to determine whether the
open|state represents a change in state (fromclosed to open) at that particular time or simply
a confirmation that the switch is still openvat that particular time. Conversely, if a system
receiyes an EndDeviceEvent indicating a-switch opened at a particular time, the system|need
not hiave prior knowledge of the state\of the switch to understand that the switch had |been
closed up until that time.

Many| legacy measurement systems, such as SCADA, make no similar distinction between
state$ and events. This is because such systems have been designed to receive data from field
devicles either by periodic.polling or by exception. Thus in general, events are not available.
This jis also true for measurements that are calculated within the SCADA system or by an
appli¢ation such as state estimator or power flow. Thus it is assumed that any business furction
receiying PSRMeasurements has the capability of determining whether a value has chgnged
sincelthe last time a value was received. In some cases, the receiving function may be lopking
for a change.that exceeds a certain threshold before taking action.

Figuren42 is sequence diagram showing how PSRMeasurements are used to commurnicate
values between different actors. Tt is also possible for an actor to request the current value of
a measurement, using the GetPSRMeasurements profile defined in 5.4.7. The sequence
diagram is shown in Figure 13.

PSRMeasurements 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 of a
transformer or the current value of a voltage measurement. Messages may contain accumulator,
analog, discrete and string values from SCADA or other measurement systems. Time stamps
and quality codes are also included. The message also includes the phase(s) associated with
the measurement, defined by phases (of type PhaseCode). If no phases are specified, then three
phases are assumed. For unganged (single phase) measurements, one PSRMeasurement per
phase is required. Each PSRMeasurement includes a reference to the power system resource
that the measurement is associated with.
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X X
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«CIM» «CIM» «CIM»
NO—NIIVION NOI-OA NO;FLT
{from Approved (from Approved {from Approved
Actors) Actors) Actors)
1 I 1
I I I
I I I
I I I
I I I
I I I
I I I
I I I
| | |
! created(PSRMeasurements) ! :
0 >0 |
I I I
I I I
I I |
I I |
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I I I
I I I
I I I
I I I
I I I
! ! !
IEC
Figure 12 — PSRMeasurements sequence diagram
sd PSRMeasurements Get/Reply
«CIM» «CIM»
NO-FLT NO-NMON
| |
(from Agproved (from Approved
Actprs) Actprs)
| |
| |
J |
| |
1 |
| et(PSRMeasurements |
get( ) >
reply(PSRMeasurements)
e — ——— D e
| |
| |
| |
1 1
IEC

Figure 13 — Get/Reply Message Pattern for PSRMeasurements
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5.4.2 Message Payload
PSRMeasurement value objects are the following

e Accumulator value
e Analog value (for example active and reactive power)
e Discrete value (for example status of a breaker)

e StringMeasurement value

The attributes of the PSRMeasurements profile are described in Table 6.

Table 6 — PSRMeasurements Profile

PSRMeasurements
Attribute Data Type Cardinality Comments Description

PSRIMeasurements Accumulator | [0..%] See B.2 Choice depending on the typd of
measurement

PSRIMeasurements Analog [0..7] See B.6 Choice_depending on the typ¢g of
megasurement

PSRIMeasurements Discrete [0..7] See B.28 Choice depending on the typd of
measurement

PSRIMeasurements StringMeasu | [0..%] See B.82 Choice depending on the typd of
rement measurement

5.4.3 PSRMeasurements Payload — Accumulator

Figure 14 shows the message payload fOor' PSRMeasurements Accumulator. Accumulator
represents an accumulated (counted) Measurement, e.g. an energy value.
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—: MeasurementVialueQuality

PSRMeasurements [IL]—@—

= MeasurementValueSource

== description !

—: PowerSyst
1

—: Discrete D"’o
Le-

By

IEC
Figure 14 —~(PSRMeasurements payload — Accumulator

5.4.4 PSRMeasurements Payload — Analog

5.4.4(1 General

Figurg 15 shows“the message payload for PSRMeasurements Analog. Analog represenfts an
analdg Measurement, i.e. one that has continuous floating point values.
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<m:Analog>

<m:measurementType>Line Flow</m:measurementType>

<m:phases>B</m:phases>

HSRMeasurements ¢ (Ceee ]

L] PowerSystemResource El—@{l— !
L 1

|
=
L

StringMeasurement 0.
]

Example XML for Analog Measurement

<?xml version="1.0" encoding="UTF-8"72>
<m:PSRMeasurements xmlns:m="http://iec.ch/TC57/2019/PSRMeasurements#"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2017/PSRMeasurements# PSRMeasurements.xsd ">

<m:positiveFlowIn>true</m:positiveFlowIn>
<m:unitMultiplier>none</m:unitMultiplier>
<m:unitSymbol>A</m:unitSymbol>

<m:AnalogValues>

<m:mRID>4d%ae2fa-37c0-42b0-90ca-0cefcl41d5e8</m:mRID>
<m:timeStamp>2019-03-08T12:03:01-06:00</m:timeStamp>

<m:value>210.14</m:value>
<m:MeasurementValueQuality>
<m:badReference>false</m:badReference>

<m:estimatorReplaced>false</m:estimatorReplaced>

0=, |

I~ timeStamp |
e |

i s

Figure 15 — PSRMeasurements payload — Analog

IEC

oser.
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<m:failure>false</m:failure>
<m:oldData>false</m:oldData>
<m:operatorBlocked>false</m:operatorBlocked>
<m:oscillatory>false</m:oscillatory>
<m:outOfRange>false</m:outOfRange>
<m:overFlow>false</m:overFlow>
<m:source>SCADA</m:source>
<m:suspect>false</m:suspect>
<m:test>true</m:test>
<m:validity>GOOD</m:validity>

</m:MeasurementValueQuality>

<m:Names>
<m:name> Recloser D102 Phase B Amps </m:name>

</m:Names>

m:AnalogValues>

A

:PowerSystemResource>
<m:mRID>4d%ae2fa-37c0-42b0-90ca-0cefcl41d5e8</m:mRID>
<m:description>m:description</m:description>
<m:Names>
<m:name> Recloser D102</m:name>
</m:Names>
<m:PSRType>
<m:mRID>75240e31-89b4-40c0-aleb-27629e726110</m:mRID>
<m:description> Recloser Unganged 23kV </m:description>
<m:Names>
<m:name> Recl Ug 23kV </m:name>
</m:Names>
</m:PSRType>

<fm:PowerSystemResource>

</mfAnalog>
</m:PBPRMeasurements>
5.4.5 PSRMeasurements Payload — Discrete
5.4.5(1 General
Figure 16 shows the message payload for PSRMeasurements Discrete. Discrete represe
discrg¢te Measurement, i.e. a Measurement representing discrete values, e.g. a Br
position.
The Valid values for DiscreteValue.value are dependent upon the measurementType as S

in Ta

ble 7.

Table 7 — Valid values for DiscreteValue.value

nts a
paker

hown

measurementType Valid values
Single Point Status False or open (0), true or closed (1)
Double Point\Status Invalid or transient (0), false or closed (1), true or open (2), invalid (B).
Integer.Status Integer
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—: MeasurementValueSource |j]
1

\ [ 0=
p L4 Names N
|

pe =

—: PowerSystemResource E'—@— !
L 1
L

—: StripgMeasurement 0"¢
L 1

e
-

C
Figure 16 — PSRMeasurements payload — Discrete

2 Example XML for Discrete Measurement

v is example XML for an unganged recloser status for Phase A.

<?xml

1o i niiomo i

. 2.
SO T 1T emmzac) TT T

<m:PSRMeasurements xmlns:m="http://iec.ch/TC57/2019/PSRMeasurements#"

xmlns

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

xsi:schemalocation="http://iec.ch/TC57/2017/PSRMeasurements# PSRMeasurements.xsd ">
<m:Discrete>
<m:measurementType> Unganged Recloser Status </m:measurementType>
<m:normalValue>1</m:normalValue>
<m:phases>A</m:phases>
<m:DiscreteValues>

<m:description> Lizard Lick Feeder-324 Recloser 4267 Phase A Status </m:description>
<m:timeStamp>2019-04-10T12:12:12</m:timeStamp>
<m:value>1</m:value>
<m:MeasurementValueQuality>

<m:estimatorReplaced>false</m:estimatorReplaced>

<m:validity>GOOD</m:validity>
</m:MeasurementValueQuality>
<m:MeasurementValueSource>

<m:Names>

<m:name>SCADA</m:name>
</m:Names>

IEC
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</m:MeasurementValueSource>
<m:Names>
<m:name> Lizard Lick-324 R-4267 A Status </m:name>

</m:Names>

</m:DiscreteValues>

<m:PowerSystemResource>
<m:mRID>7¢c584905-8c89-4810-98£5-£73d47521cbf </m:mRID>

</m:PowerSystemResource>

</m:Discrete>
</m:PSRMeasurements>

5.4.6 PSRMeasurements Payload — StringMeasurement

ent.

Figurg

= -
I~ phases |
[ 1

—: PowerSystemResource B—@— '
[ T

PSRMeasur

==
| i i fom}
St iVal
= ring alues |

MeasurementValueQuality

]
=
1
—: MeasurementValueSource
1
i
L
I,

IEC

Figure 17 — PSRMeasurements payload — StringMeasurement

5.4.7 GetPSRMeasurements payload

The GetPSRMeasurements profile is used to request one or more Measurements. The payload
is shown graphically in Figure 18.
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________________ -

_____________ measurementType
b= [
[ H =

GetPSRMeasurements [Tj_@a_
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______ ]
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Figure 18 — GetPSRMeasurements payload
The 3attributes of the getPSRMeasurements profile are described in Table 8.
Table 8 — getPSRMeasurements Profile
PSRMeasurements
Attribute Data Type Cardinality | Comments Description

Accumulator Accumulator [0..%] See B.2 measurementType and phases
of the requested
measurements.

Analgg Analog [0..%] See B.6 measurementType and phases
of the requested
measurements.

Discrete Discrete [0..%] See B.28 measurementType and phases
of the requested
measurements.

PowgrSystemResource | PowerSystemResource | [0..%] See B.68 The PowerSystemResourcgs for
which the measurements afe
requested.

StringMeasurement StringMeasurement [0..7] See B.82 measurementType and phases
of the requested
measurements.

TimeSchedule TimeSchedule [0..7] See B.91 Time range of the requested
measurements. If no time range
is specified, the request is for
the latest measurements only.
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5.5 PSRControls payload
5.5.1 General

PSRControls message payloads are designed to communicate requests to change the network
state. The change can be an accumulator reset, analog control, command, raise/lower
command or a setpoint. Examples include a request to open or close a switch, control the
position of a transformer tap or set a new set point for a local controller. Each PSRControl
includes a reference to the PowerSystemResource that is associated with the control request.

Controls are typically sent from a DMS system to a SCADA system. Figure 19 is a sequence
diagrgm that shows how an actor can request a control to be performed. The diagram also
showk a reply that confirms that the control request has been received. It also shows thatwhen
the vplue changes as a result of the control being sent, a PSRMeasurements is~sent to the

requgster.
«CIM» «CIM»
OP-55C NO-CTL
[ [
(from Approved (from Approved
Actors) Actors)
| |
| [
[ [
| !
| [
create(PSRControls
1 ( ) >

reply(PSRControls)

B L R ——

created(PSRMeasurements)

=
-
I
i
! —_—
u\
|
)

IEC

Figure 19 — PSRControls sequence diagram
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5.5.2 PSRControls Message Payload

This message payload can be used for exchanging control data including 0 to many control
objects.

Control objects are the following:

e AccumulatorReset
e AnalogControl

e command (for example open or close a switch)

e RaiseLowerCommand (for example raise or lower a transformers tap position)
e SetPoint (for example setpoint for local voltage control)

The 4attributes of the PSRControls profile are described in Table 9.
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5.5.3 PSRControls payload — AccumulatorReset
5.5.3.1 General

Figure 20 shows the AccumulatorReset control message payload. This command resets the
counter value to zero.

L PowerSystemResource E—@— t
L 1

PSHControls [le—@—

-

SetPoint

........ B

IEC
Figure 20 — PSRControls{payload — AccumulatorReset

5.5.3|2 Example XML

<?xml|version="1.0" encoding="UTF=-8''CY
<m:PSRControls xmlns:m="http://ieg.ch/TC57/2019/PSRControls#"
xmlnsfxsi="http://www.w3.0rg/2Q00t AXMLSchema-instance"
xsi:sfhemalocation="http://iee\MN1/TC57/2019/PSRControls# PSRControls.xsd ">
<m:pccumulatorReset>
:controlType>Accumudator Reset</m:controlType>
:phases>ABC</m:phased>
:timeStamp>2019406%03T09:00:00</m:timeStamp>
:PowerSystemResource>
<m:mRID>d738@450-a5ec-472b-bc74-11aaf22af7fd</m:mRID>
m: PowerSygdt®mResource>
</mfAccumul ag&LdrReset>
</m:PBRContrQis?

A

5.5.4 PSRcControts payltoad—AmatogControt
5.5.4.1 General

Figure 21 shows the AnalogControl control message payload. This command is an analog
control used for supervisory control.
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Figure 21 - PSRControis payload — AnalogControl

5.5.4(2 Example XML

<?xml|version="1.0" encoding="UTF-8%2>

<m:PSRControls xmlns:m="http://ie€>ch/TC57/2019/PSRControls#"

xmlnskxsi="http://www.w3.org/2Qe XMLSchema-instance"

xsi:sfhemalocation="http://i&c)ch/TC57/2019/PSRControls# PSRControls.xsd ">
<m:pnalogControl>

<fp:controlType>Analqg\Qutput</m:controlType>
<f:timeStamp>2019-06*03T09:47:00</m:timeStamp>
<jn:AnalogValue> ¢

<m:value>0.0g/mvalue>
m:AnalogValee?
:PowerSys{émResource>
<m:mRIDEG6PY3b77b-0e82-4a9c-9a8d-aa79bd926972</m:mRID>
<fm:PowewSystemResource>
</mfAnalogtontrol>
</m:PpREIErols>

A A

5.5.5 PSRControls payload — Command
5.5.5.1 General

Figure 22 shows the command control message payload. Command is a discrete control used
for supervisory control.
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5.5.5

<?xml
<m:PS
xmlns
xsi:s

<m:
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|
=
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-
L

=~ timeStamp |
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PSRControls [ ==

-

|
L
1

Figure 22 — PSRConttrols payload — Command

2 Example XML

version="1.0" encoding="UTF-8"@%
Controls xmlns:m="http://iec.®lf/TC57/2019/PSRControls#"
xsi="http://www.w3.0rg/200l¥X¥MLSchema-instance"
*hemaLocation:"http://iec:ch/TC57/2019/PSRControls# PSRControls.xsd ">
ommand>
:controlType>Breaker Open/Close</m:controlType>
:phases>A</m:phasasX
:timeStamp>2019-063T09:54:00</m: timeStamp>
:DiscreteValue¥
<m:value>01l<¢{m¥value>
m:DiscreteValite>
:PowerSystémResource>
<m:mRIDEA1Ie7a6fe-9270-4£33-8f7e-04a00965b4ed</m:mRID>
<m:Asgefs>
<fn:gde&scription>Wicker 12kV Substation Feeder 02 Breaker</m:description>
£m:Names>

<m:name>Wick F-02 CB</m:name>

</m:Names>
</m:Assets>
<m:Names>
<m:name>Wick F-02 CB</m:name>
</m:Names>
<m:PSRType>
<m:Names>
<m:name>12kV Circuit Breaker</m:name>
</m:Names>
</m:PSRType>

</m:PowerSystemResource>

</m

:Command>

</m:PSRControls>
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5.5.6 PSRControls payload — RaiseLowerCommand
5.5.6.1 General

Figure 23 shows the RaiseLowerCommand control message payload. An analog control that
increase or decrease a set point value with pulses.

1 -
— AccumulatorReset 0"

—: AnalogControl
L

0.

PERControls [TIJ—@E'—

| N n
- RaiseLowerCo
. S

L PowerSystemResource E’—EE— ',_-_______-___-___‘_1
1. 1
L [

IEC

Figure 23 — PSRControls payload RaiseLowerCommand
C
5.5.6|2 Example XML

<?xml| version="UM®" encoding="UTF-8"?>
<m:PSRControlE ¥mlns:m="http://iec.ch/TC57/2019/PSRControls#"
xmlnsfxsi="d&8p://www.w3.0rg/2001/XMLSchema-instance"
xsi:sfhem@Lotation="http://iec.ch/TC57/2019/PSRControls# PSRControls.xsd ">
<m: Rad gelowerCommand>
<p:dntrolType>Load Tap Changer Control</m:controlType>
<m:maxValue>16</m:maxValue>
<m:minValue>-16</m:minValue>
<m:phases>ABC</m:phases>
<m:timeStamp>2019-06-03T10:00:00</m:timeStamp>
<m:AnalogValue>
<m:value>8.0</m:value>
</m:AnalogValue>
<m:PowerSystemResource>
<m:mRID>b50d893b-b44e-4895-8924-658c862ee75f</m:mRID>
<m:Assets>
<m:Names>
<m:name>Wick 12kV Substation Transformer Bank 01 LTC</m:name>
</m:Names>
</m:Assets>
<m:Names>
<m:name> Wick 12kV Substation Transformer Bank 01 LTC </m:name>
</m:Names>
<m:PSRType>
<m:Names>



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021 - 69—

<m:name>Load Tap Changer</m:name>
</m:Names>
</m:PSRType>
</m:PowerSystemResource>
</m:RaiseLowerCommand>
</m:PSRControls>

5.5.7 PSRControls payload — SetPoint

5.5.7.1 General

Figure24 shows the SetPaint control message payload A SetPoint iS an analog contral that
issuels a target value that a controller must set a controlled variable to.

—: Command U"x’
b =

—: RaiseLowerCommand U"“
1 i

|
t—— operationinProgress }
L

PSHControls [L']—@ﬂ— —:gunilMuItiplier ,
L

|1= unitsyrmbot® |
[

L PowerSystemResource E—@ﬂ— I:::::::::—J
L T i 0=

Figure 24 — PSRControls payload SetPoint
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5.5.7.2 Example XML

<?xml

version="1.0" encoding="UTF-8"7?>

<m:PSRControls xmlns:m="http://iec.ch/TC57/2019/PSRControls#"

xmlns

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

xsi:schemalocation="http://iec.ch/TC57/2019/PSRControls# PSRControls.xsd ">
<m:SetPoint>
<m:controlType>Single Phase Voltage Setpoint, Per Unit</m:controlType>
<m:maxValue>1.05</m:maxValue>
<m:minValue>0.95</m:minValue>
<m:normalValue>1.0</m:normalValue>
<m:phases>B</m:phases>
<m:timeStamp>2019-06-03T10:05:00</m:timeStamp>
<m:unitMultiplier>none</m:unitMultiplier>
<m:AnalogValue>

2021

<
<

</m
</m:P

5.6
5.6.1

Figur
mang

In thi
reque
switc
for m
to be
creat
perfo
close

<m:value>1.02</m:value>
m:AnalogValue>
:PowerSystemResource>
<m:mRID>13dd1b33-71fe-48e7-859c-887edf017399</m:mRID>
<m:Assets>
<m:description>Wick 12kV F02 VREG-1029</m:description>
<m:Names>
<m:name>VREG-1029</m:name>
</m:Names>
</m:Assets>
<m:Names>
<m:name>Wick 12-F02 VREG-1029</m:name>
</m:Names>
<m:PSRType>
<m:Names>
<m:name>Voltage regulator PU tap</m:name>
</m:Names>
</m:PSRType>
m:PowerSystemResource>
SetPoint>
RControls>

SwitchingPlanRequests payload
General

e 25 is a sequence diagram that is an example of the interaction between
gement and switch orderscheduling.

5 example, the sequence starts with a SwitchingPlanRequest, which is used to con
st from work mianagement (or other business function) to network operations
hing needs to be performed. This could be a request to isolate part of the network in
aintenance «ar construction work to be performed. The payload includes the type of
performeddand when it should start. The typical outcome of a SwitchingPlanRequest
on of a.SwitchingPlan. A SwitchingPlan is a sequence of pre-defined steps that typ
F'm gperations to change the state of the network, such as a sequence of switch ope
operations.

work

vey a

that
order
work
s the
ically
h and

Switch Action Scheduling (OP-SSC) acknowledges receipt of the request with a reply message.
The switchingPlan is then developed by creating steps, either manually or automatically.

During its development, the switchingPlan goes through various review and approval processes
within the Switch Action Scheduling function. Upon completion of the development of an
approved SwitchingPlan, Switch Action Scheduling makes a request to Work Scheduling and
Dispatching (MC-SCHD) to create a SwitchingOrder using the SwitchingOrders message. The
SwitchingPlan is not yet communicated outside of the Switch Action Scheduling function. An

exam

ple of this communication is described in Subclause 5.10.

The SwitchingOrder is scheduled within Work Scheduling and Dispatching. Once it has been
scheduled, Work Scheduling and Dispatching replies with a SwitchingOrders message, to
indicate that the switchingOrder has been scheduled.
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Finally, if the switching will result in customer outages, Customer Service is notified of the
planned outage via a PlannedOutageNotification message.

Please note that the actual scheduling and coordination of SwitchingPlanRequests (Predictive
Operational Condition Planning as defined in IEC 61968-1) is not included in the scope of this
document.

sd PlannedOutageNotificationsCreate

X X X

i i i
MC-SCHD OP-SSC CS-CSRV
| | |
from Approved (from Agproved (from Agproved
Actprs) Actprs) Actprs)
| |
| |
il create(SwitchingPlanRequests) - :

reply(SwitchingPlanRequests)

i Instantiation of SwitchingPlan(s)
create(SwitchingOrders)
Instantiation of SwitchingOrder(s)

o ___ replylswitchingorders) _ _ | _ _ N

b — — —
A

opt Notify Customefrsifieeded /

[Customierfs witl be de-energized]

created(PlannedOutageNotifications)

|
:
|
:
:
:
|
:
:
:
|
:
!
Q
i
|

IEC
Figure 25 — switchingPlanRequests Sequence Diagram

5.6.2 Message Payload

The attfibutes of the SwitchingPlanRequests profile are described in Table 10 and shown
grapl' irally in Fignrp 26 and Figurp 27
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C

—
SwitchingPlanRequests ['l]—@a—: SwitchingPlanRequest E;'E@_
! =

—: forwardSwitchingDateTimelnterval

RequestingOrganization

1
—: reverseSwitchingDateTimelnterval
L

Figure 26 — SwitchingPlanRequests payload (Part 1)

IEC


https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

-74 - IEC 61968-3:2021 © IEC 2021

RS

SwitchingPlanRequests [ == | SwitchingPlanRequest E}'}Q@—
L

N
.\gb

Figure 27 - Sﬁ@ehingPlanRequests payload (Part 2)
Q)
5.6.3| Example XML Q\\

<?xml|version="1.0" enco 'néF"UTF—S"?>
<m:SwltchingPlanRequest Ins:m="http://iec.ch/TC57/2018/SwitchingPlanRequests#"
xmlnsfxsi="http://www. rg/2001/XMLSchema-instance"

xsi:s:hemaLocation:"GE;p://iec.ch/TC57/2019/SwitchingPlanRequests# SwitchingPlanRequests.

LBS .

<m:pwitchingP quest>

<fn:mRID>2 30b-0422-4184-8cfe-b9fdfc433509</m:mRID>
<fn:comm ine extension on 13 kV line at Bonkers Creek</m:comment>
<
< iption>Isolate line section between Cotter’s Grove Lane and Snarly Brook
escription>

IEC

ksd

:Ccr DateTime>2019-04-01T12:12:12</m:createdDateTime>
&
d
+ 1

o :
Streef
< n-ipm atT oD o T 1 taod [«ERTRNN vy A i») | LN o Iy | ol o oo M oD T | taod

L4 ~1 T
<m:groundingPoints>Ground switches GS-73456, GS-76721, manual grounds at SW-13423, R-

4267</m:groundingPoints>
<m:isolationArea>Area bounded by SW-12113 to the North and SW-13211 to the
South</m:isolationArea>
<m:isolationPoints> SW-12113, SW-13211</m:isolationPoints>
<m:lastModifiedDateTime>2019-04-13T12:12:12</m:lastModifiedDateTime>
<m:purpose>New construction</m:purpose>
<m:revisionNumber>A</m:revisionNumber>
<m:subject>Switching Plan Request</m:subject>
<m:switchingRequestDetails> Capital expenditure project #14122-
A</m:switchingRequestDetails>
<m:title>Substation: Lizard Lick; Feeder: 321</m:title>
<m:type>Construction</m:type>
<m:Author>
<m:Person>
<m:firstName>Mick</m:firstName>
<m:lastName>Jagger</m:lastName>
<m:electronicAddress>
<m:emaill>mickj@abc-utility.com</m:emaill>
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</m:electronicAddress>
<m:mobilePhone>
<m:areaCode>919</m:areaCode>
<m:cityCode>555</m:cityCode>
<m:localNumber>1212</m:localNumber>
</m:mobilePhone>
</m:Person>
</m:Author>
<m:docStatus>
<m:dateTime>2019-04-01T12:12:12</m:dateTime>
<m:remark>Created</m:remark>
<m:value>New</m:value>
</m:docStatus>
<m:forwardSwitchingDateTimeInterval>
<m:end>2019-05-01T09:00:00</m:end>
<m:start>2019-05-01T08:00:00</m:start>
<fm:forwardSwitchingDateTimeInterval>
<m:Names>
<m:name>Switching Request 2019-04-142</m:name>
<fm:Names>
<jn:outageDateTimeInterval>
<m:end>2019-05-01T10:30:00</m:end>
<m:start>2012-12-13T09:45:00</m:start>
<fm:outageDateTimeInterval>
<fn:RequestingOrganization>
<m:electronicAddress>
<m:emaill>maint@abc-utility.com</m:emaill>
</m:electronicAddress>
<m:Names>
<m:name>Maintenance and Construction</m:name>
</m:Names>
<m:phonel>
<m:areaCode>919</m:areaCode>
<m:cityCode>555</m:cityCode>
<m:localNumber>1234</m:localNumber>
</m:phonel>
<}m:RequestingOrganization>
<p:reverseSwitchingDateTimeInterval>
<m:end>2019-05-01T12:00:00</m:end>
<m:start>2019-05-01T11:30:00</m:start>
<fm:reverseSwitchingDateTimeInterval>
</mfSwitchingPlanRequest>
</m:SpitchingPlanRequests>

5.7 | SwitchingPlan Definition and Execution

The actual operational steps for a SwitchingPlan are defined using the SwitchingPlans prlofile.
Operational steps can.comprise different SswitchingActions that determine what operation is to
be pgrformed and on-what network component. At the time that the switchingPlan is exequted,
different profilesare used to coordinate the execution between the control room, field ¢rews
and $CADA.Atis possible for a switchingPlan to consist solely of operational steps that are
performed Jby-a field crew or solely operational steps that are performed automatically via
SCADA, orja combination of the two.

Table 11 shows which actions are coordinated with which messages. With the exception of the
SCADA enabled MeasurementAction, all interactions follow the consequential event pattern
defined in IEC 61968-100. The SCADA enabled MeasurementAction follows the
request/response pattern defined in IEC 61968-100. The first column shows what action is
defined in the switchingPlans profile as a SwitchingPlanStep. The second column shows which
action and profile is used to send a request to a field crew or SCADA to execute a
SwitchingPlanStep. The third column shows what action and profile is used to confirm that the
step has been executed.
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Table 11 — Messages used to coordinate different types of SwitchingSteps

Action defined in SwitchingPlan

Instruction to execute

Confirmation of execute

ClearanceAction

SwitchingAction -
ClearanceAction sent to field
crew

SwitchingEvent -
ClearanceAction received from
field crew

ControlAction (manual, no
telemetry)

SwitchingAction -
ControlAction sent to field crew

SwitchingEvent -
ControlAction received from
field crew

ControlAction (automatic via

PSRControls sent to SCADA

PSRMeasurements received

S CARA—Hthrere-is—telemetry)
oH— e tS—teremetyy

CutAction

SwitchingAction - CutAction
sent to field crew

SwitchingEvent - CutActilon
received from field crew

EnergySourceAction

SwitchingAction -
EnergySourceAction sent to
field crew

SwitchingEvent'-

EnergySourceAction receiyed
from field crew

GenericAction

SwitchingAction -
GenericAction sent to field crew

SwitchingEvent -
GenericAction received from
field_crew

GroundAction SwitchingAction - SwitchingEvent -
GroundAction sent to field crew GroundAction received from
field crew
JumperAction SwitchingAction - SwitchingEvent -
JumperAction sent tofield crew JumperAction received fron
field crew
MeapsurementAction (manual, SwitchingAction - SwitchingEvent -

no telemetry)

MeasurementAction sent to
field crew

MeasurementAction receiyed
from field crew

MeasurementAction (automatic

GetPSRMeasurements sent to

PSRMeasurements receivefl

via SICADA, if there is telemetry) SCADA from SCADA
SwiichAction SwitchingAction - SwitchingEvent -
SwitchAction sent to field crew SwitchAction received from|field
crew

Tagfction

SwitchingAction - TagAction
sent to field crew

SwitchingEvent - TagAction
received from field crew

VerificationAction

SwitchingAction -
VerificationAction sent to field
crew

SwitchingEvent -
VerificationAction received
from field crew

5.8 | switchingPlans payload

5.8.1 General

SwitchingPlans message payloads are designed to communicate a set of SwitchingActions that
form a sequence of operations to manage a complete operational task. SwitchingPlans payloads
define the sequence of steps that will be executed, while other messages are used to coordinate
the execution of the SwitchingPlan. Figure 25 is a sequence diagram that illustrates the
instantiation of a switchingPlan in the context of planned maintenance, while Figure 28 shows
the communication of SwitchingPlans to field crews. SwitchingPlans may also be created in
order to perform emergency switching.

Additional use cases include:

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

sd SwitchingPlans

X X

«CIM» «CIMY»
OP-SSC ME-FRD
I I
(from Agproved (from Agproved
Actprs) Actprs)

created(SwitchingPlans)

I I
I I
I I
I I
I I
I I
I I
I I
O O
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
| I
I I

IEC
Figure 28 — switchingPlans sequence diagram

5.8.2 Message payload

The attributes of the SwitchingPlans profile are described in Table 12.
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Since the switchingPlans message is large, the payload description is broken up into a series
of subclauses in this document in order to assist the reader’s understanding of the payload.

This message payload, shown at its highest level in the diagrams in Figure 29, Figure 30 and
Figure 31, can be used for exchanging 0 to many SwitchingPlans.

Figure 29 shows the high level part of a SwitchingPlan.

m=————————— 1
I=

=~ description :
L

- lastModifiedDateTime |
1

IEC

Figure 29 — switchingPlans message payload top level

Figure 30.shows an optional set of safetyDocuments that are associated with managinjg the
safety “aspects of the SwitchingPlan. SafetyDocuments are used to track handoffs between
different parties to ensure safe operation of the electric network. At the SwitchingPlan level,
SafetyDocuments are used to control access to a part of the network. SafteyDocuments may
also appear as specific steps in a SwitchingPlan, where they are referred to as
ClearanceActions.

It is possible to have a SwitchingPlan that has no switching steps but has one or more
SafetyDocuments. Examples of this include safety documents to allow access to a substation
or to allow access to customer equipment where no switching is involved.

The attributes of the SafetyDocument payload fragment are described in Subclause B.75.
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5.8.3

The attributes of SwitchingStepGroups that are used in this profile are shown in Table 1
showpin_Figure 31, each SwitchingPlan _may include 0 to many SwitchingStepGr

Figure 30.—SwitchingPlans message — SafetyDocuments payload fragment

SwitchingPlans payload — SwitchingStepGroups fragment

3. As

oups.

SwitchingStepGroups are used to define the sequence (order) for groups of actions. See also
Subclause 5.8.5 for further information on the order of execution.
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Table 13 — SswitchingPlans — SwitchingStepGroups payload fragment

Operations: SwitchingStepGroup

Attribute Data Type Cardinality Comments Description
purpose String [0..1] Comments or free-form instructions
description String [0..1] Comments or free-form instructions
sequenceNumber Integer [0..1] Defines the order in which step groups

appear in the SwitchingPlan and, in
conjunction with isFreeSequence,
defines the sequence in which step
groups are tao be executed in the
SwitchingPlan. See Subclause\5/8.5
for further details. The first
SwitchingStepGroup in@given
SwitchingPlan has a sequehceNumber of
1. Successsive sequenceNumbers
increment by 1.

isFreeSequence Boolean [0..1] See Subclause 5.8.5 for further detdils
regarding isFréeSequence and the drder
in which SwitchingStepGroups and
SwitchingSteps may be executed.

SwitdghingStep SwitchingStep | [0..%] See 5.8.4

—: isFreeSequence :
______________ |
0 —:EsequanceNumher :
1 SWitchingStepGroups é‘]_@g_ o An—— i
! =
N ! —:_EubSlepSequanceNumber :
|

[ —

..
@
-
]
g
3
=]
-3
)
=
3
@

___

=T ]
revisionReason
.

—{~#HH

IEC

Figure 31 — switchingPlans message payload — SwitchingStepGroups

5.8.4 SwitchingPlans payload — SwitchingStep fragment

The attributes of SwitchingStep that are used in this profile are shown in Table 14.
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Table 14 — switchingPlans — SwitchingStep payload fragment

Operations: SwitchingStep

Attribute Data Type Cardinality | Comments Description

sequenceNumber Integer [0..1] Determines the execution
sequence within the
SwitchingStep. The first
SwitchingStep in a given
SwitchingPlan has a
sequenceNumber of 1.
Successsive
sequenceNumbers increment
by 1, regardless of which
SwitchingStepGroup the
SwitchingStep appears in.

isFregSequence Boolean [0..1] See subclause 578,5 for furfher
details regarding
isFreeSequence and the|
order in Which
SwitchingStepGroups 34nd
SwitchingSteps may be
executed.

RevisjonHistory RevisionHistory [0..1] See B.74 The revision history of the gtep.
Used to indicate whether the
step has been added or delpted
(voided) from the plan afterit
has been approved,

subStepSequenceNumbe |Integer [0..1] Allows a second level of stgps to

r be defined for each
SwitchingStep.
subStepSequenceNumbers
always start numbering at 1
within a given SwitchingStep.
Sub steps are uniquely identified
by their SwitchingStep
sequenceNumber and their
subStepSequenceNumber.
Substeps that have been
inserted after the switching|plan
has been approved will have a
RevisionHistory.

[1..1] Choice of one action as shqwn
below
Actions

ClampAction ClampAction See 5.8.6

CleargnceAction ClearanceAction See 5.8.7

ContrplAction ControlAction See 5.8.8

CutAqtion CutAction See 5.8.9

EnergyConsumerAction EnergyConsumerAction See 5.8.10

EnergySourceAction EnergySourceAction See 5.8.11

GenericAction GenericAction See 5.8.12

GroundAction GroundAction See 5.8.13

JumperAction JumperAction See 5.8.14

MeasurementAction MeasurementAction See 5.8.15

ShuntCompensatorAction | ShuntCompensatorAction See 5.8.16

SwitchAction SwitchAction See 5.8.17

TagAction TagAction See 5.8.18

VerificationAction VerificationAction See 5.8.19
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This allows a switching plan to be constructed of any combination of action steps as well as
comment or header steps. It also allows a complex step to be defined as a combination of action
steps. For example, a complex step could consist of a single numbered step to ‘open and place
do not operate tag’. This would be represented as a SwitchingStep with a SwitchAction
(subStepSequenceNumber = 1) and a TagAction (subStepSequenceNumber = 2). Sub steps must
be executed in strict subStepSequenceNumber order.

Each switchingStep consists of a choice of actions, as shown in Figure 32.

———————

|
=kind |
| EE— 1
=TT |
______________ 1= revisionAuthor |
B ot " 2 [N \
- RevisionHistory PN, U
b 4 '= revisionDateTFime E
[ BRI oA © S
= revisionRbason |
4

ClampAction
ClearanceAction

ControlAction

N SwitchingStep ék@—
L,- T

o)

EnérgyConsumerAction

ST

EnergySourceAction

GenericAction [4]

P2 -

GroundAction

JumperAction

1
£
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g
2
F ]
3
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3
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&

1
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=1
3]
Q
3
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']
g
g
>
(1]
e
[=]
=
&

&

TagAction

IE

VerificationAction
IEC

Figure 32 — switchingStep actions

5.8.5 Specifying Order of Step Execution

It is possible to define the order of execution of both SwitchingStepGroups and SwitchingSteps
within a SwitchingStepGroup. Both the SwitchingStepGroup and the SwitchingSteps have a
Boolean attribute, isFreeSequence.

For a step, if isFreeSequence is set to false or is not specified, all of the steps in the group must
be executed in the order defined by the sequenceNumber attribute. The sequenceNumber for a
step has a different meaning when there are two or more sequential steps that have the
isFreeSequence attribute set to true. Execution must still be performed in sequenceNumber
order until a set of two or more steps that have isFreeSequence set to true is encountered. In
this case, these steps can be executed in any sequence, until a step is encountered that has
isFreeSequence set to false. All of the steps preceding this step must be executed before the
step can be executed.
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An example is shown in Table 15. If isFreeSequence were set to false for all of the steps, the
steps would have to be executed in order of sequenceNumber, starting at 1. However, it is set
to true for steps 4, 5 and 6. The modified sequence is therefore to start at step 1, followed by
step 2 and step 3. Steps 4, 5 and 6 can be executed in any order but must all be executed

before step 7 can be executed.

Table 15 — Example of Switching Step Execution Order

Step Attributes Comments

SwitchingStep 1 sequenceNumber: 1 Must be executed first

ISFreesequernce. 1alse

SwitghingStep 2 sequenceNumber: 2 Must be executed after step 1.

isFreeSequence: false

SwitdhingStep 3 sequenceNumber: 3 Must be executed after step 2

isFreeSequence: false

SwitghingStep 4 sequenceNumber: 4 Can be executed any time afterystep 3 has been
. executed.
isFreeSequence: true
SwitghingStep 5 sequenceNumber: 5 Can be executed any time after step 3 has been
. executed.
isFreeSequence: true
SwitdhingStep 6 sequenceNumber: 6 Can be executed any time after step 3 has been
. executed.
isFreeSequence: true
SwitdghingStep 7 sequenceNumber: 7 Can only’be executed after steps 4, 5 and 6 have [pbeen
. executed.
isFreeSequence: false
Similgar logic applies to a SwitchingStepGroup.
If a §witchingStep has sub steps, all sub steps within a step must be executed in the prder

defingd by subStepSequenceNumber.

Figure 33 is an example and_shows steps that must be run sequentially and switching
groups that can be run in parallel. In the example, SwitchingStepGroup 1 must be run b

step
efore

Group 2, Group 3 and~Group 4. Once Group 1 has been executed, Groups 2 and 3 can be

execlited in parallel(or-in any order. Group 4 cannot be executed until Groups 2 and 3
been|executed.

Also shownis-that steps within Groups 1, 2 and 4 must be executed in sequence within
group, whilersteps 5 and 6 within Group 3 can be executed in any sequence. Step 7 in Gr
must [béexecuted after steps 5 and 6.

have

their
bup 3
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SwitchingStepGroup 1

- isFreeSequence = False

switchingStep
- sequenceNumber=1
- isFreeSequence = False

switchingStep

SwitchingStepGroup 2

- isFreeSequence = True

- sequenceNumber= 2
- isFreeSequence = False

IEC 61968-3:2021 © IEC 2021

SwitchingStepGroup 3

- isFreeSequence = True

swit¢hingStep
- sequenceNumber=3
- isFreeSequence = False

swit¢hingStep
- sequenceNumber=4
- isFreeSequence = False

SwitchingStepGroup 4

- isFreeSequence = False

switchingStep
- sequenceNumber=8
- isFreeSequence = False

switchingStep
- sequenceNumber =5
- isFreeSequence= Trpe

switchingStep
- sequénceNumber=p
- iskreeSequence = Trpe

switchingStep
~sequenceNumber=J
- isFreeSequence = Fa|se

Figure 33 — switchingStepGroup.and SwitchingStep Execution Order

5.8.6 SwitchingPlans payload — ClampAction

The ¢lampAction part of a SwitchingPlan is shown in Figure 34.

IEC

A ClampAction is a kind of step in a switchingPlan that involves placing a temporary Clamp on

a corductor (ACLineSegment).

A clamp is a galvanie connection at a line segment where other equipment is connected. A
Clamp does not-cut the line segment. A Clamp is ConductingEquipment and has one Terminal
which is assqciated with a ConnectivityNode. A terminal of any other ConductingEquipment can
be agsociated with the same ConnectivityNode.

Clamps-afe typically used to connect jumpers to an ACLineSegment in the case where the jymper

is to be connected part way along an ACLineSegment. If the jumper is to be connected at either

end of an ACLineSegment, then a clamp is not required.

The attributes of ClampAction that are used in this profile are shown in Table 16.
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Table 16 — ClampAction payload fragment for SwitchingPlans

Operations: ClampAction

Attribute Data Type Cardinality | Comments Description
mRID String [0..1] GUID mRID of the ClampAction
description String [0..1] Free form description
Names Name [0..7] See Names for the ClampAction
Annex B.56
kind TempEquipActionKind | [0..1] See Determines whether the clamp is
Annex C.22 | placed or removed, Enumeratio
with possible values place, rem¢ve.
Clamlp Clamp [0..1] See Defines the actual clamp thatis|to
Annex B.14 | be placed or removed.
execitedDateTime | DateTime [0..1] This will be blank until-the actiop is
executed in the field
issugdDateTime DateTime [0..1] This will be blank until the actiop is
sent to the crew
planjedDateTime DateTime [0..1] Date and.time of when the step [is
planned*to be executed
Crew Crew [0..1] See Crew assigned to the step. A Crew
Annex B.22+[can be pre-assigned to perform |the
step.
Operptor Operator [0..1] See This will be blank until the actiop is
Anrex B.59 | sent to the crew..
[Cmircion Bt
glmgtr'nFr'ot'nTer'fninaﬂ
e (=
rmrrrrmmome
Terminals
b, =
Names
.|
IEC
Figure 34 — switchingPlans — ClampAction
5.8.7 SwitchingPlans payload — ClearanceAction

The ClearanceAction part of a SwitchingPlan is shown in Figure 35.
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A ClearanceAction is a kind of step in a SwitchingPlan that involves the transfer of control of a
defined part of the electrical network after that part of the network is declared safe for field
personnel to work.

The ClearanceAction can be used in a SwitchingPlan to define the transfer of control between
a control room and field personnel when field work is ready to start. This is accomplished by
defining a ClearanceAction with a ClearanceAction.kind Of issue.

Control is passed back from the field to a control room after the field work is complete. This is
accomplished by defining a ClearanceAction in the SwitchingPlan with a ClearanceAction.kind
of release

A ClearanceAction.kind of update in a SwitchingPlan can be used to change.the st of
TaggedPSRs when the SwitchingPlan requires the clearance scope to be~expanded or
contracted, or other attributes related to responsibilities.

The flelds for a ClearanceAction are shown in Figure 35.
The attributes of ClearanceAction that are used in this profile are shown in Table 17.

Table 17 — ClearanceAction payload fragment.for SwitchingPlans

Operations: ClearanceAction

Attribute Data Type Cardinality | Comments Description
mRIQ String [0..1] GUID mRID of the ClearanceAction
descfiption String [0..1] Free form description of the

ClearanceAction

Names Name [0..%] See B.56 Human-readble names for the
ClearanceAction

kind ClearanceActionKind | [0..1] See C.4 Whether to issue, update or releage
the Clearance.

Clearance Clearance [0..1] See B.16 Defines the actual Clearance to bg
issued, updated or released.

execptedDateTime | DateTime [0..1] This will be blank until the action is
executed in the field

issugdDateTime DateTime [0..1] This will be blank until the action is
sent to the crew

plannedDateTime DateTime [0..1] Date and time of when the step is
planned to be executed

Cre Crew [0..1] See B.22 Crew assigned to the step. A Cre
can be pre-assigned to perform the
step.

Operator Operator [0..1] See B.59 This will be blank until the action is

sent to the crew.
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Figure 35 — switchingPlans — ClearanceAction

5.8.8 SwitchingPlans Payload — ControlAction

The ControlAction part of the SwitchingPlans payload is shown in Figure 36. The fields that are
unique to a ControlAction are a choice of different types of control actions:

e AccumulatorReset — see Subclause 5.5.3

e AnalogControl — see Subclause 5.5.3.2

e Command — see Subclause 5.5.4.2

e RaiseLowerCommand — see Subclause 5.5.5.2

e SetPoint — see Subclause 5.5.6.2
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A ControlAction is a SwitchingPlan step to change the state of equipment in the field. This may
be accomplished either through a SwitchingActions message (manual) or a PSRControls
message (automated). See 5.7 for further details.

The attributes of ControlAction that are used in this profile are shown in Table 18.

Table 18 — controlAction payload fragment for SwitchingPlans

Operations: ControlAction

Attribute Data Type Cardinality | Comments Description

mRIQ String [0..1] GUID mRID of this ControlAction.

descfiption String [0..1] Free-form descriptioncof thig
ControlAction

Names Name [0..%] See B.56 Human-readable names for this
ControlAction

execpitedDateTime DateTime [0..1] This will be<blank until the aftion
is executed in the field

issugdDateTime DateTime [0..1] This-will be blank until the agtion
iS-sent to the crew

plannedDateTime DateTime [0..1] Date and time of when the sfep
is planned to be executed

Crew Crew [0..1] See B.22 Crew assigned to the step. 4
Crew can be pre-assigned t
perform the step.

Operptor Operator [0..1] See This will be blank until the aftion

Annex B.59 is sent to the crew.
Choige of Controls [1..1]
Choice of one of the following

AccumulatorReset AccumulatorReset See 5.6.4

AnalpgControl AnalogControl See 5.6.5

Command Command See 5.6.6

Rais¢LowerCommand | RaiseLower€Gommand See 5.6.7

SetPpint SetPoint See 5.6.8
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Figure 36 — switchingPlans — ControlAction

ControlAction is required to be part of the switchingPlan so that manual control ag
to perform control actions using the local contrels of a field device, such as chang

sts to the field crew are issued using agSwitchingAction.ControlAction and resul

re is remote control capability available then the switchingPlan still defines a step o
olAction. However, during execution of the SwitchingPlan, requests for controls arg
ADA. Remote ControlActions are performed using PSRControls and PSRMeasuremer
h in the sequence diagramiin Figure 19 and as described in Subclause 5.7.

SwitchingPlans Payload — CutAction

Action is used to specify a switching step to add or remove a cut to/from a cond
neSegment).

butAction-part of the SwitchingPlans payload is shown in Figure 37.

int or changing a voltage regulator tap position. During execution of the Switchinif’lan,

The 4

contents are described in B.18.

tions
field
ing a

are

type
sent
ts as

uctor

ttribUtes of CutAction that are used in this profile are shown in Table 19. The cut payload
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Table 19 — cutAction payload fragment for SwitchingPlans

Operations: CutAction

Attribute Data Type Cardinality | Comments Description

mRID String [0..1] GUID mRID of this CutAction.

description String [0..1] Free-form description of this
CutAction

Names Name [0..7] See B.56 Human-readable names for this
CutAction

kind TempEquipActionKind | [0..1] See C.20 Indicates whether the cut should be
pfaced or removed:

Cut Cut [0..1] See B.18 The cut that is to be placed‘or
removed.

execptedDateTime | DateTime [0..1] This will be blank untilthe action|is
executed in the field

issugdDateTime DateTime [0..1] This will be blank until the action|is
sent to the crew

plannedDateTime DateTime [0..1] Date and_time of when the step if
planned\to be executed

Crew Crew [0..1] See B.22 Crew assigned to the step. A Crgw
can’be pre-assigned to perform the
step.

Operptor Operator [0..1] See B,59 This will be blank until the action|is
sent to the crew.

gcmscrimicm
dxecutedDateTime

= issuedDateTime

plannedDateTime

oo T

Crew

H
-
1]

gIarygthFroc'nTm'rninan

ACLineSegment
Names
S—

Names

i

.=

Operator

SwitchPhase -
|
: 5 .=
S |

IEC

Figure 37 — switchingPlans — CutAction

A full description of a cut and an example is given in IEC 61970-301.

5.8.10 SwitchingPlans payload — EnergyConsumerAction

The EnergyConsumerAction of the SwitchingPlans payload is shown in Figure 38.
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An EnergyConsumerAction is used to specify a switching step to temporarily disconnect or
connect a permanent EnergyConsumer from its terminals. TempEquipAction.kind defines
whether to disconnect or connect the EnergyConsumer and can have values of disconnect or
connect.

The attributes of EnergyConsumerAction that are used in this profile are shown in Table 20.

Table 20 — EnergyConsumerAction payload fragment for SwitchingPlans

Operations: EnergyConsumerAction

sent to the crew.

[ttribute——— [ Data Type Cardimatity T Comments Desctriptiom
mRIQ String [0..1] GUID mRID of the EnergyConsumlerAction
descfiption String [0..1] Free form description of
EnergyConsumerAction

Names Name [0..%] See B.56 Human-readablelis{.of names
associated with the action.

kind TempEquipActionKind | [0..1] See C.20 Defines whether to disconnect o
connect the-energy consumer.

phasgs PhaseCode [0..1] See C.12 Phases)to perform the action on.

EnergyConsumer EnergyConsumer [0..1] See B.34 EnergyConsumer to disconnect qr
cohnect.

execpitedDateTime | DateTime [0..1] This will be blank until the action|is
executed in the field

issugdDateTime DateTime [0..1] This will be blank until the action|is
sent to the crew.

plannedDateTime DateTime [0..1] Date and time of when the step i§
planned to be executed

Crew Crew [0..1] See B.22 Crew assigned to the step. A Crgw
can be pre-assigned to perform the
step.

Operptor Operator [0..1] See B.59 This will be blank until the action|is
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IEC
Figure 38 — SwitchingPlans — EnergyConsumerAction

5.8.11 SwitchingPlans payload — EnergySourceAction

The EnergySourceAction of the SwitchingPlans’payload is shown in Figure 39.

An EpergySourceAction is used to spegify a switching step to add or remove a templorary
EnergySource. TempEquipAction.kind défines whether to add or remove the EnergySource and
can have values of place or remové.)In addition, an EnergySourceAction is used to spegify a
switching step to temporarily disconnect or connect a permanent EnergySource from its
termipals. EnergySourceAction.kind defines whether to disconnect or connect the EnergySpurce
and dan have values of disconnect Or connect.

The gttributes of EnergySourceAction that are used in this profile are shown in Table 21.
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Table 21 — EnergySourceAction payload fragment for SwitchingPlans

Operations: EnergySourceAction

Attribute Data Type Cardinality | Comments Description

mRID String [0..1] GUID mRID of the EnergySourceAction

description String [0..1] Free form description of
EnergySourceAction

Names Name [0..7] See B.56 Human-readable list of names
associated with the action.

kind TempEquipActionKind | [0..1] See C.20 Defines whether to place, remove,
disconnect or connect the energy
source.

EnergySource EnergySource [0..1] See B.35 EnergySource to place, remove,
disconnect or connect

execptedDateTime | DateTime [0..1] This will be blank until the action|is
executed in the field

issugdDateTime DateTime [0..1] This will be blank until the action|is
sent to the crew.

plannedDateTime DateTime [0..1] Date and, time of when the step i
planned to be executed

Crew Crew [0..1] See B.22 Crew assigned to the step. A Crgw
can be pre-assigned to perform the
step.

Operptor Operator [0..1] See B.59 This will be blank until the action|is
sent to the crew.
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Figure 39 — SwitchingPlans — EnergySourceAction

5.8.12 SswitchingPlans payload — GenericAction

The GenericAction part of the SwitchingPlans payload is shown in Figure 40.

Generic actions within a switchingPlan define the set of actions that are performed as a
switching step that do not impact the state of the network or to perform an action on a part of
the network that is not modelled.

An example of an action that does not impact the state of the network is manually changing the
mode of a device (e.g. place in manual when the mode is not remotely controllable) to be
recorded as a switching step. In this case, the description is used to define the action, e.g.
“Place in manual” and the PowerSystemResource would define the network component to place
in manual.
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An example of an action on a part of the network that is not modelled would be operating
customer-owned equipment that is operated by the utility but not owned by them. In this case,
the description is used to define what is to be done, and all parts of the PowerSystemResource
are blank, other than the Location, which is used to define the geographic Location of where
the action is to be performed.

The attributes of GenericAction that are used in this profile are shown in Table 22.

Table 22 — GenericAction payload fragment for SwitchingPlans

Operations: GenericAction

Attribute Data Type Cardinality | Comments Description

mRIQ String [0..1] GUID mRID of this GenericAction].

descfiption String [0..1] Free-form description of thijs
GenericActian

Names Name [0..%] See B.56 Human-readable names fod this
GenericgAction

phasps PhaseCode [0..1] See C.12 Phases to be operated by this
action.

PowgrSystemResource | PowerSystemResource | [0..1] See B.68 Defines the

PowerSystemResource to
perform the GenericAction pn.

execptedDateTime DateTime [0..1] This will be blank until the
action is executed in the figld

issugdDateTime DateTime [0..1] This will be blank until the
action is sent to the crew

plannedDateTime DateTime [0..4] Date and time of when the ptep
is planned to be executed

Crew Crew [0..1] See B.22 Crew assigned to the step.|A
Crew can be pre-assigned fo
perform the step.

Operptor Operator [0..1] See B.59 This will be blank until the
action is sent to the crew.
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Figure 40 — SwitchingPlans — GenericAction

B SwitchingPlans payload — GroundAction

A GroundAction is used to specify a switching step to place or remove a Ground to/from a

cond

A Gr

The Ground may be placed on one of the terminals of an ACLineSegment or may be plac
one df the terminals,of.ConductingEquipment. If the Ground needs to be placed part way

ictor or equipment, as defined by.GroundAction.kind.

bund is a point where the'system is grounded. It is used for connecting condycting
equigment to ground. The power system model can have any number of Grounds.

ed on
along

an ACLineSegment, then the Ground must be placed on the terminal of a clamp. The Glamp

must
corre

already have'been placed. It is important to make sure that the ground is attached {o the
ct termipalof a component that has more than one terminal. For example, if attaching a

ground to_an~open switch that is energized on one side, the ground should be attached fo the

termi

hal that is expected to be de-energized.

If the ground is to be placed on less than all of the available phases, the phase is specified by
Ground.Terminal.phases. This is shown in Figure 42.

The GroundAction part of the SwitchingPlans payload is shown in Figure 41.

The attributes of GroundAction that are used in this profile are shown in Table 23.
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Table 23 — GroundAction payload fragment for SwitchingPlans

Operations: GroundAction

Attribute Data Type Cardinality | Comments Description

mRID String [0..1] GUID mRID for the GroundAction

description String [0..1] free-form description of the
GroundAction

Names Name [0..7] See B.56 Human-readable names for this
GroundAction.

kind TempEquipActionKind | [0..1] See C.22 Defines the action to be
performed, efther prace the
ground or remove the ground

Groupd Ground [0..1] See B.44 Ground to place or remove.

execpitedDateTime DateTime [0..1] This will be blank until the ac{ion
is executed in thefield

issugdDateTime DateTime [0..1] This will be-blank until the acfion
is sent to’the crew

plannedDateTime DateTime [0..1] Date @nd’time of when the stgp is
planned to be executed

Cre Crew [0..1] See B.22 Crew assigned to the step. A
Crew can be pre-assigned to
perform the step.

Operptor Operator [0..1] See B.59 This will be blank until the ac{ion
is sent to the crew.

Choice of one of the‘following

ACLiheSegment ACLineSegment See B.4 Conductor where the ground {s to
be placed.

Clamp Clamp See B.14 Clamp where the ground is to|be
placed, if the ground is to be
placed part way along a condpctor

ConductingEquipment | ConductingEquipment See B.14 ConductingEquipment where [he
ground is to be placed.
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Figure 41 — switchingPlans — GroundAction

—

Figure 42 — switchingPlans — GroundAction — Ground

The ground can be placed at one of three possible choices. The terminal associated with the
ground is connected to the terminal defined in each of the possible choices. For
ConductingEquipment that has more than one terminal, the ground is attached to the terminal
defined in the payload. Figure 43 shows the payload fragment for the ACLineSegment choice.

ACLineSegment fields are defined in Clause B.4.
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Figure 43 — ACLineSegment choice for connecting ground
Figure 44 shows the payload fragment for the Clamp choice.

Clamp fields are defined in Clause B.14.
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Figure 44—+ citamp choice for connecting ground
Figure 45 shows the payload-fragment for the ConductingEquipment choice.

CondlictingEquipment(fields are defined in Clause B.17.

ACLineSegment

]
g
w
[1]
-

-]
=
=]
-

(i o B — |

ACLineSegment

I_E
&
[+

Terminals

~| ConductingEquipment [t

iy

IEC

Figure 45 — ConductingEquipment choice for connecting ground
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5.8.14 SwitchingPlans payload — JumperAction

2021

A JumperAction is used to specify a switching step to add or remove a Jumper. A Jumper is a
temporary conductor that is used to energize the network and has negligible impedance. In
CIM, a Jumper inherits from Switch and therefore has two Terminals and can be open or closed.

Depending on the type of the network (balanced / unbalanced), a JumperAction may affect
either three phases, two phases or a single phase. In the case of creating a single or two phase
jumper, this jumper may connect two or three different phases of the respective field resources
(cross phase jumper).

Jumplers must be placed between two terminals. Each terminal may be one of the followi

e O
o T
e O

If use
the j

Clam

In or
Conn
In oth
must

he of the terminals of an ACLineSegment

ne terminal of a clamp

he of the terminals of a ConductingEquipment.

d, the clamp(s) must already have been placed before the jumpérycan be placed.

umper is removed, the clamp(s) shall remain and must bexexplicitly removed
pAction.

betivityNode in each pair of terminals to be connected)must be the same in the pay
er words, the ConnectivityNode for the terminal-with sequence number 1 in the ju

When
by a

jer to ensure that the correct side of the jumper is placed at the correct termina|, the

load.
mper

be the same as the ConnectivityNode for the {germinal of the ACLineSegment, Clamp or

CondiictingEquipment that side 1 of the jumper connects to. The same applies for side 2 ¢f the
jumper.
The JumperAction part of the SwitchingPlans’payload is graphically shown in Figure 46.
The 4attributes of JumperAction that are*used in this profile are shown in Table 24.
Table 24 — JumperAction payload fragment for SwitchingPlans
Operations: JumperAction
Attribute Data Type Cardinality | Comments Description

mRIQ String [0..1] GUID mRID of this ControlAction.

descfiption String [0..1] Free-form description of this
ControlAction

Names Name [0..%] See B.56 Human-readable names for this
ControlAction

kind TempEquipActionKind | [0..1] See C.20 Indicates whether the jumper should
be placed or removed.

ACLineSegment ACLineSegment [0..%] See B.4 There could be zero, one or two
ACLineSegments in the payload,
depending on where the jumper is to
be attached. Each ACLineSegment
defines where one end of the jumper
is to be placed.

Clamp Clamp [0..7] See B.14 There could be zero, one or two
Clamps in the payload, depending
on where the jumper is to be
attached. Each clamp defines where
one end of the jumper is attached to
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Operations: JumperAction

Attribute Data Type Cardinality | Comments Description

JumpedEquipments | ConductingEquipment | [0..%] See B.14 There could be zero, one or two
JumpedEquipments in the payload,
depending on where the jumper is to
be attached. Each
JumpedEquipments defines the
ConductingEquipment that one end
of the jumper is attached to.

Jumper Jumper [0..1] See B.35 The jumper that is to be placed or
removed.

execptedbateTmme BateTimme fo—ti Fhiswitt-bebtanmkumtitthe=actiop is
executed in the field

issugdDateTime DateTime [0..1] This will be blank until the actiop is
sent to the crew

plannedDateTime DateTime [0..1] Date and time of when the step [is
planned to be executed

Crew Crew [0..1] See B.22 Crew assigned to the step. A Crew
can be pre-assigned to perform |the
step.

Operptor Operator [0..1] See B.59 This\will be blank until the actiop is
sent to the crew.

The Jumper part of the payload is defined in Clause B.3%.

JumperAction [

---------- l

L! oOperator
L.

_________ 1

L
—: JumpedEquipments E‘I]U—@a— :
1 L
L

IEC

Figure 46 — SwitchingPlans — JumperAction

The payload fragment for Jumper is shown in Figure 47.
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Figure 47 — switchingPlans — Jumper payload fragment

5.8.1p SwitchingPlans payload — MeasureméntAction

Figurp 48 shows the MeasurementAction field in the SwitchingPlans message payload.
The gttributes of MeasurementActionijthat are used in this profile are shown in Table 25.

A MeasurementAction within a.SwitchingPlan defines a measurement associated with a gower
system resource that must be-manually recorded as part of the SwitchingStep. For examp|e, an
Ampg measurement may ‘be‘taken prior to closing a switch and then a second measuremegnt is
taken after the switch(is)closed, in order to confirm that the switch has actually closed. These
measurements form_a permanent record of the switching that was performed. Pleasg see
Subclause 5.4 for.adescription of the GetPSRMeasurements and PSRMeasurements profileg that
can he used tofobtain measurements electronically.
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Table 25 — MeasurementAction payload fragment for SwitchingPlans

Operations: MeasurementAction

Attribute Data Type Cardinality | Comments Description

mRID String [0..1] GUID mRID of this MeasurementAction.

description String [0..1] Free-form description of this
MeasurementAction

Names Name [0..7] See B.56 Human-readable names for this
MeasurementAction

executedDateTime | DateTime [0..1] This will be blank until the action is
exXecuted T the fietd

issugdDateTime DateTime [0..1] This will be blank until the action i
sent to the crew

plannedDateTime DateTime [0..1] Date and time of when the step is
planned to be executed

Crew Crew [0..1] See B.22 Crew assigned to the step. A Crew can
be pre-assigned, to perform the step.

Operptor Operator [0..1] See B.59 This will béktank until the action i

sent to.the,Crew.

Choice of one of the following
Accumulator Accumulator See B.2
Analgg Analog See B.6
Discrete Discrete See B'28
StringMeasurement | StringMeasurement See'B.82

~| MeéasurementAction [T‘]—@a— t

.

L! oOperator
L

1

IEC

Figure 48 — switchingPlans - MeasurementAction

The MeasurementAction is included in the SwitchingPlan payload so that manual measurements
can be captured as part of the SwitchingPlan. During execution of the SwitchingPlan, requests
to the field crew are issued using a SwitchingAction.MeasurementAction and results are
returned from the field with a SwitchingEvent.MeasurementAction. Please see the sequence
diagram in Figure 59 that shows SwitchingEvents and SwitchingActions.
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If there is telemetry available then the switchingPlan can also define a step of type
MeasurementAction. In this case, during execution of the SwitchingPlan, requests for
measurements are sent to SCADA using PSRMeasurements as shown in Figure 49. In the
diagram there is a request to get a PSRMeasurements, and then the actual measurements being
sent back as a reply PSRMeasurements. Please refer to IEC 61968-100 for a description on the
usage of get profiles.

sd PSRMeasurements Get/Reply

Q Q
A A

«CIM» «CIM»
NO-FLT NO-NMON

| |

(from Agproved (from Agpraved

Actprs) Actprs)

| |

| |

I I

| |

| |

I et(PSRMeasurements |

! get( ) >

reply(PSRMeasurements)

IEC

Figure 49 — Execution of a SwitchingStep with a MeasurementAction
and the quantity is telemetered

5.8.1p"‘SwitchingPlans payload — ShuntCompensatorAction

The ShuntCompensatorAction of the SwitchingPlans payload is shown in Figure 50.

A ShuntCompensatorAction is used to specify a switching step to temporarily disconnect or
connect a permanent ShuntCompensator from its terminals. kind defines whether to disconnect
or connect the ShuntCompensator and can have values of disconnect Or connect.

The attributes of ShuntCompensatorAction that are used in this profile are shown in Table 26.
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Table 26 — ShuntCompensatorAction payload fragment for SwitchingPlans

Operations: ShuntCompensatorAction

Attribute Data Type Cardinality | Comments Description
mRID String [0..1] GUID mRID of the
ShuntCompensatorAction
description String [0..1] Free form description of
ShuntCompensatorAction
Names Name [0..7] See B.56 Human-readable list of names
associated with the action.
kind TempEqUipActionKind | [0 1] See C20 Defines whether 10 diSConnect o
connect the shunt compensator,
phasgs PhaseCode [0..1] See C.12 Phases to perform the actioh on
ShuntCompensator | ShuntCompensator [0..1] See B.78 ShuntCompensator t6’disconnedt or
connect.
execpitedDateTime | DateTime [0..1] This will be blank-until the action is
executed incthe field
issugdDateTime DateTime [0..1] This will(be-blank until the action is
sent to the crew.
plannedDateTime DateTime [0..1] Date and time of when the step [s
planned to be executed
Cre Crew [0..1] See B.22 Crew assigned to the step. A Crew
can be pre-assigned to perform the
step.
Operptor Operator [0..1] See B.59 This will be blank until the action} is
sent to the crew.
—.[5;7175";
| Edcscrion |
| = executedDateTime |
| Easiadonatine |
Eiina |

L
~| ShumCompensatorAction ['L]—@a—
L

L] ShuntCompensator E]—@a——: Assets D"‘c
L |

Figure 50 — SwitchingPlans - ShuntCompensatorAction
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The switchAction part of the SwitchingPlans payload is shown in Figure 51. SwitchAction is
used to specify a switching step to open or close one or more phases of an OperatedSwitch. If
some phases on a multi-phase switch are to be opened, and some are to be closed, two
separate SwitchActions, each specifying the particular SwitchPhase, are required. This is
because SwitchAction.kind applies to the switch as a whole..

The attributes of switchAction that are used in this profile are shown in Table 27.

Table 27 — switchAction payload fragment for SwitchingPlans

Operations: SwitchAction
Attribute Data Type Cardinality | Comments Description

mRIQ String [0..1] GUID mRID of the action

descfiption String [0..1] Free form description’of the action

Names Name [0..7] See B.56 Human-readable.names for the
SwitchActiont

kind SwitchActionKind | [0..1] See C.20 Switching\action to perform — open, c|ose,
disableReclosing, enableReclosing

OperptedSwitch Switch [0..1] See B.86 Switch/to operate.

execptedDateTime | DateTime [0..1] This will be blank until the action is
executed in the field

issugdDateTime DateTime [0..1] This will be blank until the action is s¢nt
to the crew

plannedDateTime DateTime [0..1] Date and time of when the step is plaphned
to be executed

Cre Crew [0..1] See B.22 Crew assigned to the step. A Crew cgn be
pre-assigned to perform the step.

Operptor Operator [0..4) See B.59 This will be blank until the action is s¢nt
to the crew.
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_________________

_______

5.8.18

a switching step to place, remove Or verify an OperationalTag, as defined by TagAction

The

---------- 1

—: Operator
L

_________ Y

SwitchingPlans payload — TagAction

ol

Figure 51 — switchingPlans =-SwitchAction

0=

IEC

The }witchingPlans TagAction payload is shown in Figure 52. The TagAction is used to sj

unction that the tag performs, such-as do not operate, do not close, etc, is defin

ecify
kind.
bd by

TagAftion.OperationalTag.type. |If not.all'of the available phases are to be tagged, the phases
attribute specifies which phase(s) are to be tagged.

The gllowable values of TagAction.OperationalTag.type are not defined in this document.

The 4attributes of TagAction that are used in this profile are shown in Table 28.
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Table 28 — TagAction payload fragment for SwitchingPlans

Operations: TagAction

Attribute Data Type Cardinality | Comments Description

mRID String [0..1] GUID mRID of this TaglAction.

description String [0..1] Free-form description of this TagAction.

Names Name [0..7] See B.56 Human-readable names for this TagAction.

kind TagActionKind [0..1] See C.21 Operation to be performed on the Tag —
place, remove, verify.

Opergtionattag Operationatag——10—-H SeeB-58 Theactual-tag-thatisto-beplacedrempved
or verified.

phasgs PhaseCode [0..1] See C.12 Phases on which the tag is to be(placed,.
e.g. A, AB, AC, ABC, etc.

execptedDateTime | DateTime [0..1] This will be blank until the-action is
executed in the field

issugdDateTime DateTime [0..1] This will be blank until'the action is senf to
the crew

plannedDateTime DateTime [0..1] Date and timerof-when the step is planrned
to be executed

Cre Crew [0..1] See B.22 Crew assighed to the step. A Crew can|be
pre-assigned to perform the step.

Operptor Operator [0..1] See B.59 This will be blank until the action is senf to
the crew.

TagAction []

IEC

Figure 52 — switchingPlans — TagAction payload

The payload for the OperationalTag part of the TagAction is shown in Figure 53. Its contents
are defined in Clause B.59.
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[~ description |
L

—: status
LXL B __ 1

Figure 53 — switchingPlans — OperationalTag payload fragment

IEC

5.8.1D sSwitchingPlans payload — VerificationAction
The |SwitchingPlans VerificationAction payload)'fragment is shown in Figure 54.| The
VerificationAction is used to specify a switchipng step to verify that the PowerSystemRespurce
is in @an expected state, such as checking that a switch is open.
The 4attributes of VerificationAction that\are used in this profile are shown in Table 29.
Table 29 — verificationAction payload fragment for SwitchingPlans
Operations: VerificationAction
Attribute Data Type Cardinality | Comments Description
mRIQ String [0..1] GUID mRID of this VerificationAcfion.
descfiption String [0..1] Free-form description of thijs
VerificationAction
Names Name [0..%] See B.56 Human-readable names for| this
VerificationAction
phasps PhaseCode [0..1] See C.12 Phases to perform the actign
on. eg A_AB_AC _ABC efc.
verificationCondition String [0..1] Free from text string describing
the condition to verify, e.g.
check open, disable reclosing,
put into manual mode, etc.
PowerSystemResource | PowerSystemResource | [0..1] See B.68 PowerSystemResource to
perform the verification action
on.
executedDateTime DateTime [0..1] This will be blank until the
action is executed in the field
issuedDateTime DateTime [0..1] This will be blank until the
action is sent to the crew
plannedDateTime DateTime [0..1] Date and time of when the step
is planned to be executed
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Operations: VerificationAction

Attribute Data Type Cardinality | Comments Description
Crew Crew [0..1] See B.22 Crew assigned to the step. A
Crew can be pre-assigned to
perform the step.
Operator Operator [0..1] See B.59 This will be blank until the
action is sent to the crew.
Emrio |
| —— i
—:ngascription 1:
| = executedDateTime |
_______________ 1
—.:g_i;;JJJEa?;F.;TE
| Ephases |
| —— 1
—[%ZEEJJ:?;;E;TE
1= verificationCondition |
L
L1 Crew [
—: Names U'
IT._-___-_.___.__“
_.'L‘B};FJ.;F "\
e |
| = description |
I ——
st )"
L] PowefSystemResource B (Con T E_______________:_1
! 1 ] &
4 Location
S — 1
E—— 0
4{"55&?;;_
IEC
Figure 54 — switchingPlans — VerificationAction payload
5.8.20 Example SwitchingPlan
Tablg 30 shows)example switching plan steps and their mapping to CIM objects. The|Step
Number column' and Operation column are what would be shown in a typical real-world
switching,plan. The explanation and mapping columns are provided to describe whdt the
purpgse’,of each step is and how it maps to the CIM. In this example there is only one
SwitghingStepGroup.
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Table 30 — Example of a switching plan

Step Operation Explanation Mapping
Number
Isolate and Place Tags Heading step that is SwitchingStepGroup with a
no: numbet,-ret,;cli and is sequenceNumber of 1
not executable and a description of “Isolate and Place Tags”
No SwitchingStep

1 Contact aluminium plant | Executable comment SwitchingStep with a sequenceNumber
to tell them their step to tell the control of 1 and a GenericAction that has a
planned outage is about rSO"‘. to do s?mejhing description of “Contact aluminium plant to
o the network tell them their planned outage is about te_s}art”

2 Open switch 12345 Executable step that SwitchingStep with a sequenceNumber

changes the network of 2 and a SwitchAction.

3 Place_do not operate tag | Executable tag step SwitchingStep with a sequenceNumber
on switch 12345 of 3 and a TagAction.

4 Check open switch 6789 | Executable compound | SwitchingStep with-2-sequenceNumber
and place do not step made up of a of 4, a subStepSequenceNumber of 1[and
operate tag verification step and a VerificationActi

tag step a VerificationAction.
SwitchingStep with a sequenceNumber
of 4 a subStepSequenceNumber of 2 and
a TagAction.

5 Issue clearance number | Executable clearance SwitchingStep with a sequenceNumber
99 to crew Joe Blow action step of’5 and a ClearanceAction
using do not operate tag '
on switch 12345 and do
not operate tag on
switch 6789
Return to Normal Heading step that is SwitchingStepGroup with a

not numbered and is sequenceNumber of 2

not exegutable
and a description of “Return to Normal”
No SwitchingStep

6 Release clearance Executable clearance SwitchingStep with a sequenceNumber
number 99 from crew action step of 6 and a ClearanceAction
Joe Blow using dé.not '
operate tag on-switch
12345 and do\not
operate tagion switch
6789

7 Remave do not operate Executable tag step SwitchingStep with a sequenceNumber
tag\from switch 6789 of 7 and a TagAction.

8 Remove do not operate Executable tag step SwitchingStep with a sequenceNumber
tag from switch 12345 of 8 and a TagAction.

9 Close switch 12345 Executable step that SwitchingStep with a sequenceNumber

changes the network | of g and a SwitchAction.

10 Contact aluminium plant | Executable comment SwitchingStep with a sequenceNumber
to tell them their step to tell the control | ot 10 and a GenericAction that has a
planned outage is over room to do something description of “Contact aluminium plant to

that is not related to P . ) p
the network tell them their planned outage is over

Sample XML for the steps of the above switching plan is shown in Figure 55. Note: this is a

fragment, not a complete SwitchingPlan.
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<SwitchingPlans>
<SwitchingPlan>
<SwitchingStepGroups>
<sequenceNumber>1</sequenceNumber>
<Description>Isolate and Place Tags</Description>
<SwitchingStep>
<sequenceNumber>1</sequenceNumber>
<GenericAction>

<description>Contact Aluminum plant to tell them that their planned outage

is about to start</description>
</GenericAction>
</SwitchingStep>
<SwitchingStep>
<sequenceNumber>2</sequenceNumber>
<SwitchAction>

<OperatedSwitch>
<Name>switch 12345</Name>
<SwitchPhase>
<Names>ABC</names>

</SwitchPhase> 0/
</OperatedSwitch>
</SwitchAction> $
</SwitchingStep> (z)
<SwitchingStep> %
<sequenceNumber>3</sequenceNumber> “Eb
<TagAction> QD
<kind>place</kind>
<OperationalTag> <:)
<PowerSystemResource> %
<Names>switch 12345</Names> Q\
</PowerSystemResource> ()

</OperationalTag> Q
</TagAction> QQ

</SwitchingStep>

<SwitchingStep>
<sequenceNumber>4</sequenceNumbe&§:>

<subStepSequenceNumber>1</subStEp equenceNumber>
<VerificationAction>
<VerificationCondition S§ECK open</VerificationCondition>
<PowerSystemResource \§\
<Names>switch iég
</PowerSystemResoutee>
</VerificationActi
<sequenceNumber> sequenceNumber>
<subStepSequen€§§y ber>2</subStepSequenceNumber>

<TagAction> <;é
<kind>plae€</kind>

<Operf@tionalTag>
@werSystemResource>
(:) <Names>switch 6789</Names>
(:) </PowerSystemResource>
</OperationalTag>
gAction>
< itchingStep>
tchingStep>
<sequenceNumber>5</sequenceNumber>

@C) <ClearanceAction>

</Names>

<Kind>issue</Kind>

<closed>0</closed> (2)

CIlcarance
<TaggedPSRs>
<Names>switch 6789</Names>
<Names>switch 12345</Names>
</TaggedPSRs>
</Clearance>
</ClearanceAction>
</SwitchingStep>
</SwitchingStepGroups>
<SwitchingStepGroups>
<sequenceNumber>2</sequenceNumber>
<Description>Return to Normal</Description>
<SwitchingStep>
<sequenceNumber>6</sequenceNumber>
<ClearanceAction>
<Kind>release</Kind>
<Clearance>
<TaggedPSRs>
<Names>switch 6789</Names>
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<Names>switch 12345</Names>
</TaggedPSRs>
</Clearance>
</ClearanceAction>
</SwitchingStep>
<SwitchingStep>
<sequenceNumber>7</sequenceNumber>
<TagAction>
<kind>remove</kind>
<OperationalTag>
<PowerSystemResource>
<Names>switch 6789</Names>
</PowerSystemResource>
</OperationalTag>
</TagAction>

</SwitchingStep>
<SwitchingStep>
<sequenceNumber>8</sequenceNumber>
<TagAction>
<kind>remove</kind>
<OperationalTag>

<Names>switch 12345</Names>
</PowerSystemResource> (&)
</OperationalTag> QD
</TagAction> NSb
</SwitchingStep> QD
<SwitchingStep>
<sequenceNumber>9</sequenceNumber> (:)
<SwitchAction> \Q/
<OperatedSwitch>
<Name>switch 12345</Name>
<SwitchPhase> <k
<Names>ABC</names> <:>
<closed>1</closed> <2

</SwitchPhase> \\
</OperatedSwitch> XS)
</SwitchAction> @
</SwitchingStep> £S>

<SwitchingStep>
<sequenceNumber>10</sequ€8§§Number>

<GenericAction> W\
<description>Contd€¥
is ovgr</description>
</GenericActidn>
</switchingstep> .

</SwitchingStepGroup \
<fSwitchingPlan>
</Swi

-

FchingPlans> $ i
C)O igure 55 — Sample XML for SwitchingPlans

5.8.2I Exam ML for a complete SwitchingPlan

The |[exa below shows a SwitchingPlan complete with a header

exam f a SwitchingPlan.

’
<PowerSystemResource> @O

and a

Aluminum plant to tell them that their planned o

g

4

tage

ingle
world

Switchig@ ion. It is intended to illustrate the XML structure rather than be a real-

<?xml version="1.0" encoding="UTF-8"7?>
<m:SwitchingPlans xmlns:m="http://iec.ch/TC57/2019/SwitchingPlans#"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemaLocation="http://iec.ch/TC57/2019/SwitchingPlans# SwitchingPlans.xsd ">

<m:SwitchingPlan>

<m:mRID>6571f4cd-acee-4024-8d1f-6c4a0398e5fa</m:mRID>
<m:approvedDateTime>2019-04-10T14:14:14</m:approvedDateTime>
<m:createdDateTime>2019-04-01T09:15:00</m:createdDateTime>
<m:description>Example switching plan</m:description>
<m:lastModifiedDateTime>2019-04-23T10:46:22</m:lastModifiedDateTime>
<m:purpose>New Construction</m:purpose>
<m:revisionNumber>C</m:revisionNumber>
<m:Approver>

<m:Names>

<m:name>Keith Richards</m:name>

</m:Names>
</m:Approver>
<m:Author>
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<m:Names>
<m:name>Mick Jagger</m:name>
</m:Names>
</m:Author>
<m:Names>
<m:name>Switching Plan P0O-2019-04-142</m:name>
</m:Names>
<m:plannedPeriod>
<m:end>2019-05-01T12:00:00</m:end>
<m:start>2019-01-01T08:00:00</m:start>
</m:plannedPeriod>
<m:SafetyDocuments>
<m:mRID> 0f8aca59-1d58-4054-ac22-8d00487e91lee </m:mRID>
<m:comment>Clearance #1 for Switching Plan PO-2019-04-142</m:comment>
<m:createdDateTime>2019-04-05T11:11:11</m:createdDateTime>

<m:description>Isolate using SW-13231 and SW-131542</m:description> h\
<m:issuedDateTime>2019-05-01T10:12:00</m:issuedDateTime> (1/
<m:lastModifiedDateTime>2019-04-23T15:09:00</m:lastModifiedDateTime> ()
<m:releasedDateTime></m:releasedDateTime> ;]/
<m:type>Clearance</m:type> (2)~

<m:Approver> 0/
<m:Names>
<m:name>Keith Richards</m:name> \SS\
</m:Names>

</m:Approver> %(b
N

<m:Author>

<m:Names> Q)

<m:name>Mick Jagger</m:name>
</m:Names> <:)
</m:Author> \@
<m:IssuedBySupervisor> Q\
<m:Names> c}
<m:name>Samuel Adams</m:name> Q
</m:Names> Q
</m:IssuedBySupervisor> <2
<m:IssuedToSupervisor> \\
<m:Names> 5\0
<m:name>Billy Scruggs</m:name> Qb
<m:NameType> ,\'\Q
<m:name>Contractor</m:name>
<m:NameTypeAuthority> \ﬁk
<m:name>XY% Electrical Sq Qgces LLC</m:name>
</m:NameTypeAuthority>
</m:NameType> \
</m:Names> \&
</m:IssuedToSupervisor> & ()
<m:Names> \\
<m:name>Clearance PO-2019-04-142-1</m:name>
</m:Names> .
<m:ReleasedBySup, NSOr>
<m:Names>
<m:name>Bi€l& Scruggs</m:name>
<m:Nam e>

<m Contractor</m:name>
<c§;eTypeAuthority>
:name>XY7Z Electrical Services LLC</m:name>
‘%»m:NameTypeAuthority>
<;)m:NameType>
\%m:Names>
M: RE1caseUBYSUPEIvViSOr
<m:ReleasedToSupervisor>
<m:Names>
<m:name>Samuel Adams</m:name>
</m:Names>
</m:ReleasedToSupervisor>
<m:status>
<m:dateTime>2019-05-01T10:31:42</m:dateTime>
<m:reason>Status change</m:reason>
<m:remark>Issued to Billy Scruggs</m:remark>
<m:value>Issued</m:value>
</m:status>
</m:SafetyDocuments>
<m:status>
<m:dateTime>2019-05-01T07:12:19</m:dateTime>
<m:reason>State Change</m:reason>
<m:remark>Approved and ready to execute. Checked in study mode this morning</m:remark>
<m:value>Approved</m:value>
</m:status>
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<m:S

witchingPlanRequest>

<m:mRID>205c0a0b-0422-4184-8cfe-b9£fdfc433509 </m:mRID>
<m:description>Isolate line section between Cotter’s Grove Lane and Snarly Brook

Street</

m:description>

<m:Names>

</
</m:
<m:S
<m
<m
<m
<m
<m

<m:name>Switching Request 2019-04-142</m:name>
m:Names>

SwitchingPlanRequest>

witchingStepGroups>

:description>First and only group</m:description>
:isFreeSequence>false</m:isFreeSequence>
:purpose>First group of the switching plan</m:purpose>
:sequenceNumber>1</m: sequenceNumber>

:SwitchingStep>
<m:isFreeSequence>false</m:isFreeSequence>

<fm:
</mf Sy
</m: SN

<m:sequenceNumber>1</m:sequenceNumber>
<m:subStepSequenceNumber>1</m:subStepSequenceNumber>
<m:ClampAction>
<m:description>Place clamp on feeder 179-01</m:description>
<m:kind>place</m:kind>
<m:Clamp>
<m:description>13.8 kV clamp</m:description>
<m:lengthFromTerminall>120</m:lengthFromTerminall> a
<m:ACLineSegment>
<m:mRID>69bdf28b-b4d2-4d05-91f4-ee7£9815b481</m:mRID>
<m:description>13.8 kV 2ACSR</m:description>
<m:Location>
<m:direction>Two blocks south of Highway 27 at Crows” Feet Street<m:direct
<m:mainAddress>
<m:townDetail>
<m:name>Bloomsbury</m:name>
<m:stateOrProvince>North Carolina</@:stateOrProvince>
</m:townDetail> ),
</m:mainAddress> -
<m:PositionPoints>
<m:groupNumber>O</m:groupNumberS
<m:sequenceNumber>0</m: sequenceENuimber>
<m:xPosition>35.7718409</m:xPpsition>
<m:yPosition>-78.6801357<AN;¥Position>
</m:PositionPoints>
</m:Location>
<m:Names>
<m:name>13.8 kV. line</M¥name>
</m:Names> \
</m:ACLineSegment>
<m:Names> &
<m:name>Clampy M\Clamp Face</m:name>
</m:Names>
<m:Terminals>
<m:mRID>658a6da5—bblOf49defa6827710d9a6ee3e9</m:mRID>
<m:desgrption>New terminal associated with the clamp</m:description>
<m:phageb>ABC</m:phases>
</m:TeXyinals>
</m:Clamp>
</m:CFagpAction>

C
(

£

¢

o

</m:SwhbdehingStep>

Syid¢chingStepGroups>
i behingPlan>
eflingPlans>

on>

5.9 SwitchingOrders payload

5.9.1

General

SwitchingOrders message payloads are designed to communicate requests for scheduling the
execution of a SwitchingPlan for emergency or planned switching. An example of how a
SwitchingOrder may be communicated between different parties during its life cycle as shown
in Figure 56.

o Arequestto schedule a switchingPlan is made through a request to create a SwitchingOrder

e The switchingPlan is scheduled within work management, resulting in the creation of a
SwitchingOrder
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e The schedule is communicated to Switch Order Scheduling through a SwitchingOrder reply

X X

«CIM» «CIM»
MC-MAI OP-S5C
1 1
{from Approved {from Approved
Actors) Actors)
I I
I I
| |
I I
I I
l create(SwitchingPlanRequests) > !

reply(SwitchingPlanRequests)

prp———— g, © gy S S ———

?j:l Instantiation of SwitchingPlan

I

)

create(SwitchingOrders)

Instantiation of SwitchingOrder(s)

______ reply(SwitchingOrders), Q2 )

IEC
Figure 56 —'switchingOrders sequence diagram

5.9.2 Message payload

The SwitchingOrders payload is shown in Figure 57.

The attributes of the-SwitchingOrders profile are described in Table 31.
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|

end :
I plannedExecutionlnterval El—@l—E::::::_
1 = |
start |
|

Figure 57 /= SwitchingOrders message payload

_dascription |

EC

The Location part of this payload is shown in Figure 58. It allows the requesting systém to
specify a number of crewType(s) that are required at each Location, in order to have the|work
scheduled. In the reply)'the actual crewType(s) and Names and/or CrewMembers should be

returmped.
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5.9.3 Example XML Q
<?xml|version="1.0" encoding="UTF-8"?2> <:>
<m:SwltchingOrders xmlns:m="http://iec.ch/TC57/201 /gzitchingOrders#"
xmlnsfxsi="http://www.w3.0rg/2001/XMLSchema-insta '
xsi:sfhemalocation="http://iec.ch/TC57/2019/Swit gOrders# SwitchingOrders.xsd ">
<m:pwitchingOrder> Qb
<f:mRID>m:mRID</m:mRID>
<f:comment>Line extension on 13 kV.line at Bonkers Creek</m:comment>
< :createdDateTime>2019—05—31T12:Ol:¢§§§m:createdDateTime>
<fn:description> Isolate line sect{égs etween Cotter’s Grove Lane and Snarly Brook Strp
</m:dg¢scription>
<f:lastModifiedDateTime>2019-0 T12:01:11</m:lastModifiedDateTime>
<p:revisionNumber>B</m:revisignNumber>
<fn:subject>Switching Orde <<$? ubject>
<j:title>Substation: leggi\ ick; Feeder: 321</m:title>
< type>Constructlon</m
<fn:Approver>
<m:Names>
<m:name>Jame 1rk</m name>
</m:Names> C)
<fm: Approver>
<j:electro dress>
<m:emai jtkirk@enterprise.gov</m:emaill>
<fm:elec icAddress>
<p:Is
<22§§$es>
\ :name>John Snow</m:name>

Figure 58 — switchingOrders — Locatio

T Name
</m:Issuer>
<m:Location>
<m:description>Area bounded by SW-12113 to the North and SW-13211 to the

South</m:description>

<m:direction>Highway 27 2 blocks South</m:direction>
<m:CrewType>
<m:Names>
<m:name>Switchman Level 2</m:name>
</m:Names>
</m:CrewType>
<m:CrewType>
<m:Names>
<m:name>Switchman Level 2</m:name>
</m:Names>
</m:CrewType>
</m:Crew>
</m:Location>
<m:Names>


https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

-122 - IEC 61968-3:2021 © IEC 2021

<m:name>Switching Order P0O-2019-04-142</m:name>

</m:Names>
<m:plannedExecutionInterval>

<m:end>2001-05-01T12:00:00</m:end>
<m:start>2019-05-01T08:00:00</m:start>

</m:plannedExecutionInterval>
<m:SwitchingPlan>

<m:mRID>6571f4c4-acee-4024-8d1f-6c4a0398e5fa</m:mRID>
<m:description>Example switching plan</m:description>
<m:Names>

<m:name>Switching Plan P0O-2019-04-142</m:name>
</m:Names>

</m:SwitchingPlan>

</m
</m:S

:SwitchingOrder>
vitchingOrders>

5.10
5.10.

Switg

SwitchingActions payload

I General

com
exec

Figur
field
a cor

hingActions are used to coordinate the manual execution of steps Wjthin Switching

unicate requests to perform switching outside of a SwitchingPlan. Automated
tion is coordinated with PSRControls messages.

betw’{en the control room and field crews. It is also possible to use SwitchingActiohs to

Crew by using a SwitchingActions message. Even though the field crew may already
hplete copy of the SwitchingPlan, this message €an be used to request the field cr

execlte the specific step referenced in the message. The message exchange utilize

cons

The 1
and
been
the re
the H
succq
switc

If the
Switg

not b

quential event message pattern defined in, IEC 61968-100.

vhether the request is valid. If the request passes initial validation (or no validatio

bquest fails initial validation, e.g. if the request refers to an unknown SwitchingPlan

hing step has been executed.

request was accepted, an attempt to execute the SwitchingAction shall be made.
hingAction could not be performed successfully, e.g. because the requested device

for fdilure using’the Reply section of the IEC 61968-100 response message. In this ca

Switg

hingEvents message shall be returned.

Plans

step

e 59 gives an example of how a switching step could be sent from the control room to a

have
Ew to
5 the

eply indicates that the field crew has received the instruction to execute a switchind step

h has

performed), the Reply section of the IEC 61968-100 response shall indicate succdss. If

then

Reply section of the responsé shall indicate failure. If the request was completed
ssfully, the SwitchingEvents message (see Subclause 5.11) is a confirmation that the

If the
could

e physically_accessed, then a second reply shall communicate the failure and the rgason

b€ NO
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sd SwitchingActions

X

«CIM»
OP-SSC

|
(from Agproved
Actprs)

X

«CIM»
MC-FRD

|
(from Agproved
Actprs)

create(SwitchingActions)

reply(SwitchingActions)

plt Valid SwitchingActions received /

SwitchingActions Ihot executed]

reply(SwitchingActions)

SwitchingActions %uccessfully executed]

('34

created(SwitchingEvents)

5.10.

The t
the s

The

types c

P Message'Payload

Figure 59—~ Sequence Diagram of Switching Step Execution

pp level(payload for switchingActions is shown graphically in Figure 60. The attribu
WwitchingActions profile are described in Table 32.

IEC

es of

ifferent

up of

several sub-steps that are part of the same step in the same SwitchingPlan. Each action must
only contain one SwitchingStep or sub-step.

Please note that the actions for switchingActions have a different structure to those for
SwitchingPlans.
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SwitchingActions

Attribute Data Type Cardinality | Comments Description
SwitchingActions SwitchingAction [0..7] Choice of actions as
shown below
Actions
ClampAction ClampAction See 5.10.6
ClearanceAction ClearanceAction See 5.10.7
ContretAstion ControlAction See-5-16-8
CutAftion CutAction See 5.10.9
EnergyConsumerAction EnergyConsumerAction See 5.10.10
EnergySourceAction EnergySourceAction See 5.10.11
GengricAction GenericAction See 5.10.12
GroupdAction GroundAction See 5.10.13
JumperAction JumperAction See 5.10.14
MeagurementAction MeasurementAction See 5.10115
ShuntCompensatorAction | ShuntCompensatorAction See’5.10.16
SwitghAction SwitchAction See5.10.17
TagAction TagAction See 5.10.18
VeriflcationAction VerificationAction See 5.10.19

EnergyConsumerAction 0.

|

—
'r
| N 0.=

= EnergySourceAction
L ]
[ 1

= GenericAction

o . ? I [ T [ ——
SwitchingActions
9 \ — | T 0=

GroundAction

0=

e

T

JumperAction

]
=
l
]
=
l
| s I 0.
= MeasurementAction
L
i
—
L
i
I

IEC

Figure 60 — switchingActions top level payload

5.10.3 SwitchingActions payload — SwitchingStep fragment

The switchingStep fragment is shown in Table 33 and graphically in Figure 61.

This fragment is common to every action within the SwitchingAction.
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Table 33 — switchingStep payload fragment for SwitchingActions

Operations: SwitchingStep

Attribute Data Type Cardinality Comments Description

isFreeSequence Boolean [0..7] When there are multiple
SwitchingSteps in the
SwitchingAction, this is used to
determine the sequence of
execution. See subclause
5.9.3.1 for further details.

sequenceNumber Integer [0..1] Sequence number that
identifies the QwitnhingQQt:\p

within theSwitchingPlan)

subStepSequenceNumber | Integer [0..1] SequenceNumber of the
SwitchingStepSubStep

RevigionHistory RevisionHistory | [0..1] See B.74 Indicates whether'the step|has
been added'of voided.

—= description ]
IS —

-~ sequenceNumbar :
L

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
[

-

nor
Ii 1

Figure 61 — SwitchingActions — SwitchingPlan fragment

5.10.4 SwitchingActions payload — SwitchingStepGroups fragment

The SwitchingStepGroups fragment is shown in Table 34 and graphically in Figure 61.

This fragmentis—common-toevery-actionwithinthe-SwitchingAction:


https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

- 126 — IEC 61968-3:2021 © IEC 2021

Table 34 — switchingStepGroup payload fragment for SwitchingActions

Operations: SwitchingStepGroups

Attribute Data Type Cardinality | Comments Description

description String [0..1] Free form text that describes the
SwitchingStepGroup

isFreeSequence Boolean [0..7] When there are multiple SwitchingStepGroups
in the SwitchingAction, this is used to
determine the sequence of execution. See
subclause 5.9.3.1 for further details.

purpose String [0..1] Free form text that describes the purpose of
the SwitchingStepGroup

sequgnceNumber | Integer [0..1] Sequence number that identifies the
SwitchingStepGroup within the SwitehingH

an.

SwitghingStep SwitchingStep | [0..1] See 5.10.3 | SwitchingStep that is associatedwith this
SwitchingStepGroup

5.10.p SwitchingActions payload — SwitchingPlan fragment

The $witchingPlan fragment is shown in Table 35 and graphically in"Figure 61.
This fragment is common to every action within the SwitchingAction.

Table 35 — switchingPlan payload fragment for SwitchingActions

Operations: SwitchingPlan

Attribute Data Type Cardinality | Comments Description

mRIQ String [0.1] GUID

descfiption String [0..1] Free form text that describes the
SwitchingPlan

Names Name [0..7] See B.56

purpgpse String [0..1] Free form text that describes thp
purpose of the SwitchingStepGroup

sequenceNumber Integer [0..1] Sequence number that identifie$ the
switching step group within the
switching plan.

SwitghingStepGroups\ |- SwitchingStepGroup | [0..1] See 5.10.4 | SwitchingStepGroup that is

associated with this SwitchingAFtion

5.10.p_{SwitchingActions payload — ClampAction

The attributes of ClampAction that are used in this profile are shown in Table 36 and graphically
in Figure 62.
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Table 36 — ClampAction payload fragment for SwitchingActions

Operations: ClampAction

Attribute Data Type Cardinality | Comments Description
mRID String [0..1] GUID mRID of the ClampAction
description String [0..1] Free form description of the action.
Names Name [0..%] See B.56 Human-readable list of names associated

with the ClampAction

kind [0..1] Determines whether the clamp is placed or
removed. Enumeration with possible values
pace, Temove.

Clamp Clamp [0..1] See B.14 The details of the actual clamp that'is to|be
placed or removed.

execptedDateTime | DateTime [0..1] This will be blank until the action‘is execpted
in the field

issugdDateTime DateTime [0..1] DateTime of when the-action was sent to| the
crew.

plannedDateTime DateTime [0..1] DateTime of whennthe action is planned {o be
executed.

Cre Crew [0..1] See B.22 Crew that(has been given the action to
execute

Operptor Operator [0..1] See B.60 Operator who has given the crew this acfion
to execute

SwitghingPlan SwitchingPlan | [0..1] See 5.10.3.§ SwitchingPlan that this action is associafed
with.

Figure 62 — switchingAction — ClampAction fragment

5.10.7 SwitchingActions payload — ClearanceAction

The attributes of ClearanceAction that are used in this profile are shown in Table 37 and
graphically in Figure 63.
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Table 37 — ClearanceAction payload fragment for SwitchingActions

2021

Operations: ClearanceAction

Attribute

Data Type

Cardinality

Comments

Description

mRID

String

[0..1]

GUID

mRID of the ClearanceAction

description

String

[0..1]

Free form description of the
ClearanceAction

Names

Name

[0.7]

See B.56

Human-readable list of names
associated with the action.

kind

ClearanceActionKind | [0..1]

See C.4

The ClearanceAction can be used

ina

SwitchingPtan to define the transt
control between the control room

field personnel when field werk/s
ready to start. This is accomplishe
defining a ClearanceAction“with a
ClearanceAction.kind of-issue.

Control is passed-back from the fi
to the control room after the field
is complete~This is accomplished
defining ar€learanceAction in the
SwitchingPtan with a
ClearafgeAction.kind of release.

A’ ClearanceAction.kind of update
SwitchingPlan can be used to cha|
the list of TaggedPSRs or other
attributes.

er of
And

d by

ld
vork
by

ina
hge

Clea

ance

Clearance

See.B.16

This defines the actual Clearance
is part of this action.

that

exec

itedDateTime

DateTime

[0..1]

DateTime of when the action was
executed. This will be blank until {
action is executed in the field

issudg

dDateTime

DateTime

DateTime of when the action was
to the crew. This will be blank unt
action is sent to the crew

sent
| the

plann

edDateTime

DateTime

[0..1]

DateTime of when the action is
planned to be executed

Crew

Crew

[0..1]

See B.22

Crew that has been given the acti
execute

bn to

Oper

Ator

Operator

[0..1]

See B.60

Operator who has given the crew
action to execute

his

Switd

hingPlan

SwitchingPlan

[0..1]

See 5.10.3

SwitchingPlan that this action is
associated with.
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Figure 63 — SwitchingActions — ClearanceAction fragment

5.10.8 SwitchingActions payload — ControlAction
The gttributes of ControlAction that are used in this prafile are shown in Table 38 and grapHhlically
in Figure 64.
Table 38 — controlAction payload fragment
Operadtions: ControlAction
Attribute Data Type. Cardinality | Comments Description
mRIQ String [0..1] GUID mRID for this ControlAction
descyiption String [0..1] Free form description of the
action.
Names Name [0..%] See B.56 Human-readable list of names
associated with the action.
execytedDateTime DateTime [0..1] DateTime of when the action yas
executed. This will be blank uptil
the action is executed in the fleld
issugdDateTime DateTime [0..1] DateTime of when the action yas
sent to the crew.
phasges PhaseCode [0..1] See C.12 Phases to be controlled.
plannedDateTime DateTime [0..1] DateTime of when the action is
planned to be executed
Crew Crew [0..1] See B.22 Crew that has been given the
action to execute
Operator Operator [0..1] See B.60 Operator who has given the crew
this action to execute
SwitchingPlan SwitchingPlan [0..1] See 5.10.3 | SwitchingPlan that this action is
associated with.
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Operations: ControlAction

Attribute

Data Type Cardinality | Comments

Description

Choice of one of the following Controls

AccumulatorReset AccumulatorReset See 5.6.4
AnalogControl AnalogControl See 5.6.5
Command Command See 5.6.6
RaiseLowerCommand | RaiseLowerCommand See 5.6.7
SetPoint SetPoint See 5.6.8

S —

Y A A

_=§ plannedDateTime '{
L

—[ AccumulatorReset

5.10.p

ControlAction [i:‘lo—"l(:—E—

il |

—I AnalogControl

Ferd

—I RaiseLowerCommand

e ——

A —

e —

Figure 64 — switchingActions — ControlAction fragment

SwitchingActions Payload — CutAction

IEC

The attributes of CutAction that are used in this profile are shown in Table 39 and graphically

in Figure 65.
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Table 39 — cutAction payload fragment for SwitchingActions

Operations: CutAction

Attribute Data Type Cardinality | Comments Description

mRID String [0..1] GUID mRID of this CutAction

description String [0..1] Free form description of the action.

Names Name [0..%] See B.56 Human-readable list of names
associated with the action.

kind TempEquipActionKind | [0..1] See C.20 Indicates whether the cut should be
placed or removed.

Cut Cut [0..1] See B.18 The cut that is to be placed ori
removed.

execptedDateTime | DateTime [0..1] DateTime of when the action wag

executed. This will be blank untillthe
action is executed/in.the field

issugdDateTime DateTime [0..1] DateTime of wheh'the action was
sent to the crew.

plannedDateTime DateTime [0..1] DateTime)of‘when the action is
planned\to be executed

Cre Crew [0..1] See B.22 Crew that has been given the acfion
to execute

Operptor Operator [0..1] See B.60 Operator who has given the crew this

action to execute

SwitghingPlan SwitchingPlan [0..1] See\5.10.3 | SwitchingPlan that this action is
associated with.

1
|
1

IEC
Figure 65 — SwitchingActions — CutAction fragment

5.10.10 SwitchingActions payload — EnergyConsumerAction

The attributes of EnergyConsumerAction that are used in this profile are shown in Table 40 and
graphically in Figure 66.
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Table 40 — EnergyConsumerAction payload fragment for SwitchingActions

Operations: EnergyConsumerAction

Attribute Data Type Cardinality | Comments Description

mRID String [0..1] GUID mRID of the
EnergyConsumerAction

description String [0..1] Free form description of
EnergyConsumerAction

Names Name [0..%] See B.56 Human-readable list of names
associated with the action.

kind TempEquipActionKind | [0 T] See C20 Defines whether to disconnect]or
connect the energy consumer.
from/to its terminals.

phasgs PhaseCode [0..1] See C.12 Phases to perform the action gn.

EnergyConsumer EnergyConsumer [0..1] See B.34 EnergyConsumef t6 connect of
disconnect.

execytedDateTime DateTime [0..1] DateTimecof when the action was
executed~Fhis will be blank until
the action is executed in the figld

issugdDateTime DateTime [0..1] DateTime of when the action was
sent to the crew.

planjedDateTime DateTime [0..1] DateTime of when the action i
planned to be executed

Crew Crew [0..1] See'B.22 Crew that has been given the
action to execute

Operptor Operator [0..1] See B.60 Operator who has given the crpw
this action to execute

SwitghingPlan SwitchingPlan [0..1] See 5.10.3 | SwitchingPlan that this action |s
associated with.

i |
L

L. [
EnergyConsumerAction E]—x@{)—

=

4

S —

I

executedDateTime |
]

—1'_ issuedDateTime I
| |

IEC

Figure 66 — SwitchingActions — EnergyConsumerAction fragment
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5.10.11 SwitchingActions payload — EnergySourceAction

The attributes of EnergySourceAction that are used in this profile are shown in Table 41 and
graphically in Figure 67.

Table 41 — EnergySourceAction payload fragment for SwitchingActions

o e e e e e e e e e e e e

S —

.

S

IEC

Figure 67 — SwitchingActions — EnergySourceAction fragment

Operations: EnergySourceAction
Attribute Data Type Cardinality | Comments Description
mRID String [0..1] GUID mRID of the EnergySourceAction
descfiption String [0..1] Free form description of
EnergySourceAction
Names Name [0..7] See B.56 Human-readable list of names
associated with the agtion/
kind TempEquipActionKind | [0..1] See C.20 Defines whether t@ place or remqve
the energy souree.
phasps PhaseCode [0..1] See C.12 Phases to pefform the action on.
EnergySource EnergySource [0..1] See B.35 EnergySource to place or removeé.
execptedDateTime | DateTime [0..1] DateTime of when the action wag
executed. This will be blank until|the
action is executed in the field
issugdDateTime DateTime [0..1] DateTime of when the action wag
sent to the crew.
plannedDateTime DateTime [0..1] DateTime of when the action is
planned to be executed
Crew Crew [0..1] See B.22 Crew that has been given the acfion
to execute
Operptor Operator [0..1] See B.60 Operator who has given the crew this
action to execute
SwitghingPlan SwitchingPlan [071] See 5.10.3 | SwitchingPlan that this action is
associated with.
|
L
I — |
—1:' description }
—igexecutedDateTime I
1
—igissuedbateﬂme I
| ina |
[E—
E |
0 —1| PHases |
-|  EnergySourceAction [S—@— J— -
L ! —i= plannedDateTime i
———————— il
—|'L Crew
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5.10.12 sSwitchingActions payload — GenericAction

The attributes of GenericAction that are used in this profile are shown in Table 42 and
graphically in Figure 68.

Table 42 — GenericAction payload fragment for SwitchingActions

Operations: GenericAction

Attribute Data Type Cardinality | Comments Description
mRID String [0..1] GUID mRID of this GenericAction
descfiption String [0..1] Free form description of thg
action.
Names Name [0..%] See B.56 Human-readable list of nanjes

associated with the dction.

phasgs PhaseCode [0..1] See C.12 Phases to b€ operated by this
action.
PowgrSystemResource | PowerSystemResource | [0..1] See B.68 Defines'the

PowefSystemResource to
perform the GenericAction pn.

execpitedDateTime DateTime [0..1] DateTime of when the actid
was executed. This will be
blank until the action is
executed in the field

=}

issugdDateTime DateTime [0..1] DateTime of when the actign
was sent to the crew.

phasps PhaseCode [0..1] See C.12 Phases to operate.

plannedDateTime DateTime [0..1] DateTime of when the actidn is

planned to be executed

Crew Crew [0:1] See B.22 Crew that has been given the
action to execute

Operptor Operator [0..1] See B.60 Operator who has given thg
crew this action to execute

SwitghingPlan SwitchingPlan [0..1] See 5.10.3 | SwitchingPlan that this actipn is
associated with.
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Figure 68 — switchingActions — GenericAction fragment

5.10.13 switchingActions payload — GroundAction

IEC

The gttributes of GroundAction that are used in this prefile are shown in Table 43 and graphlically

in Figure 69.

See %.8.13 for a more detailed description of the GroundAction, although the payload is sljghtly

different.
Table 43 — GroundAction payload fragment for SwitchingActions
Operations: GroundAction
Attribute Data‘Type Cardinality | Comments Description

mRIL String [0..1] GUID mRID for the GroundAction

descfiption String [0..1] Free-form description of the
GroundAction

Names Name [0..%] See B.56 Human-readable list of names
associated with the action.

kind TempEquipActionKind | [0..1] See C.22 Defines the action to be
performed, either place the
ground or remove the ground

Ground Ground [0..1] See B.44 Ground to place or remove.

executedDateTime DateTime [0..1] DateTime of when the action was
executed. This will be blank until
the action is executed in the field

issuedDateTime DateTime [0..1] DateTime of when the action was
sent to the crew.

plannedDateTime DateTime [0..1] DateTime of when the action is
planned to be executed

Crew Crew [0..1] See B.22 Crew that has been given the
action to execute

Operator Operator [0..1] See B.60 Operator who has given the crew
this action to execute

SwitchingPlan SwitchingPlan [0..1] See 5.10.3 | SwitchingPlan that this action is
associated with.
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Choice of one of the following

ACLineSegment ACLineSegment See B.4 Conductor where the ground is to
be placed.

Clamp Clamp See B.14 Clamp where the ground is to be
placed, if the ground is to be
placed part way along a conductor

ConductingEquipment | ConductingEquipment See B.14 ConductingEquipment where the

ground is to be placed.

Figure 69 — SwitchingActions — GroundAction fragment

R

—: executedDateTime |

5.10.14 SwitchingActions payload — JumperAction

IEC

The gttributes of JumperAction that are used in IEC 61968-3 profiles are shown in Table 44 and

graph ir-:nlly in Figur

e 70
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Table 44 — JumperAction payload fragment for SwitchingActions

Operations: JumperAction

Attribute

Data Type

Cardinality

Comments

Description

mRID

String

..

1]

GUID

description

String

[0..

1]

Free form description of the action.

Names

Name

..

*

See B.56

Human-readable list of names
associated with the action.

kind

TempEquipActionKind

[0..

1

See C.20

Indicates whether the jumper should

be placed or removed.

ACLi

heSegment

ACLineSegment

[0..

*]

See B.4

There could be zero, one or two
ACLineSegments in the payload
depending on where thesjumper

is to

be attached. Each ACLingSegmeent
defines where one end)of the jupnper

is to be placed.

Clam

Clamp

[0..

*]

See B.14

There could be.zero, one or two)

Clamps in.the payload, dependipg

on where, the jumper is to be

attached-Each clamp defines where

onelend of the jumper is attache

dto

Jumg

edEquipments

ConductingEquipment

[0..

*1

See B.14

There could be zero, one or two)

JampedEquipments in the payload,

depending on where the jumper,
be attached. Each
JumpedEquipments defines the
ConductingEquipment that one
of the jumper is attached to.

is to

End

Jumyp

Jumper

[0..

1

See B.35

The jumper that is to be placed
removed.

exec

itedDateTime

DateTime

[0..

1

DateTime of when the action w3
executed. This will be blank unt
action is executed in the field

| the

issudg

dDateTime

DateTime

[0..

1

DateTime of when the action w4
sent to the crew.

@)

plann

edDateTime

DateTime

[0..

1

DateTime of when the action is
planned to be executed

Crew

Crew

[0..

1

See B.22

Crew that has been given the a
to execute

tion

Oper

Ator

@perator

[0..

1

See B.60

Operator who has given the crew

this action to execute

Switg

hingPlan

SwitchingPlan

..

1

See 5.10.3

SwitchingPlan that this action is|
associated with.
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Figure 70 — SwitchingActions = JumperAction fragment

5.10.15 SwitchingActions payload — MeasurementAction

IEC

The attributes of MeasurementAction that are used in this profile are shown in Table 4% and

graphically in Figure 71.



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021 -139 -

Table 45 — MeasurementAction payload fragment for SwitchingActions

Operations: MeasurementAction

Attribute Data Type Cardinality | Comments Description
mRID String [0..1] GUID
description String [0..1] Free form description of the action.
Names Name [0..%] See B.56 Human-readable list of names

associated with the action.

executedDateTime DateTime [0..1] DateTime of when the action was
executed. This will be blank until the
action 15 executed i the fiefd

issugdDateTime DateTime [0..1] DateTime of when the action_ was gent
to the crew.

phasgs PhaseCode [0..1] See C.12

plannedDateTime DateTime [0..1] DateTime of when the action is
planned to be executed

Crew Crew [0..1] See B.22 Crew that has.been given the actidn to
execute

Operptor Operator [0..1] See B.60 Operatarywho has given the crew this

action,to execute

SwitghingPlan SwitchingPlan [0..1] See 5.10.3 | SwitchingPlan that this action is
associated with.

Choice of one of the following

Accumulator Accumulator See 5.42
Analgg Analog See 5.4.2
Discrlete Discrete See 5.4.2
StringMeasurement | StringMeasurement See 5.4.2
—{ngID I

F{gexecutedDateTime !
L

L.,
MeasurementAction E]@—
T

~d_

IEC

Figure 71 — SwitchingActions — MeasurementAction fragment
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5.10.16 SwitchingActions payload — ShuntCompensatorAction

2021

The attributes of ShuntCompensatorAction that are used in this profile are shown in Table 46
and graphically in Figure 72.

Table 46 — ShuntCompensatorAction payload fragment for SwitchingActions

Operations: ShuntCompensatorAction

Attribute Data Type Cardinality | Comments Description

mRID String [0..1] GUID mRID of the action

descfiption String [0..1] Free form description of the actipn

Names Name [0..%] See B.56 Human-readable list of names
associated with the action®

kind TempEquipActionKind | [0..1] See C.20 Action to perform — dis¢onnect gr
connect

phasgs PhaseCode [0..1] See C.12 Phases to discennect or connecf.

ShuntCompensator | ShuntCompensator [0..1] See B.78 ShuntCompensator to perform aftion
on.

execptedDateTime | DateTime [0..1] DateTime of when the action wap
executed. This will be blank unti| the
dction is executed in the field

issugdDateTime DateTime [0..1] DateTime of when the action wap
sent to the crew.

plannedDateTime DateTime [0..1] DateTime of when the action is
planned to be executed

Crew Crew [0..1] See B.22 Crew that has been given the adtion
to execute

Operptor Operator [0..1] See B.60 Operator who has given the crey this
action to execute

SwitghingPlan SwitchingPlan [07.1] See 5.10.3 | SwitchingPlan that this action is
associated with.

—~ mRID |

_d_

ShuntCompensatorAction [%]0—")@3—

IEC

Figure 72 — switchingActions — ShuntCompensatorAction fragment
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5.10.17 SwitchingActions payload — SwitchAction

The attributes of switchAction that are used in this profile are shown in Table 47 and graphically

in Figure 73.
Table 47 — switchAction payload fragment for SwitchingActions
Operations: SwitchAction
Attribute Data Type Cardinality | Comments Description
mRID String [0..1] GUID mRID of the action
descfiption String [0..1] Free form description of the action
Names Name [0..%] See B.56 Human-readable list of names associgated
with the action.
kind SwitchActionKind | [0..1] See C.20 Switching action to perform = open, c|ose,
disableReclosing, enahbleReclosing
OperptedSwitch Switch [0..1] See B.86 Switch to operate.
execpitedDateTime | DateTime [0..1] DateTime of when-the action was
executed. This'will be blank until the
action is executed in the field
issugdDateTime DateTime [0..1] DateTime of when the action was senft to
the €rew.
plannedDateTime DateTime [0..1] DateTime of when the action is planngd to
be executed
Cre Crew [0..1] See B.22 Crew that has been given the action tp
execute
Operptor Operator [0..1] See B.60 Operator who has given the crew this
action to execute
SwitghingPlan SwitchingPlan [0..1] See 5.10.3 | SwitchingPlan that this action is
associated with.
i |
Lo
| Gscrption |
e J
—{Fgexecutednateﬂme :
L I
| EissuedDateTime |
) |
| Fiind |
[
—{F——S—w—lt—c—h}—c—ﬂ;;——é@——?plannedDateTime i
e 1] L
—!r_ Crew 1@
L 1
—————————— O
N
e B
—{ OperatedSwitch
L H
Fm————————
(o] t
—_Operator ]
—{r SwitchingPlan

S

Figure 73 — switchingActions — SwitchAction fragment
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5.10.18 SwitchingActions payload — TagAction

The attributes of TagAction that are used in this profile are shown in Table 48 and graphically

in Figure 74.
Table 48 — TagAction payload fragment for SwitchingActions
Operations: TagAction
Attribute Data Type Cardinality | Comments Description
mRID String [0..1] GUID
description Strimg fo—t1 Freeformrdescriptiomoftheactiom:
Names Name [0..7] See B.56 Human-readable list of names associatgd
with the action.
kind TagActionKind [0..1] See C.21 Operation to be performed on the' Tag
place, remove, verify
OperptionalTag OperationalTag | [0..1] See B.59 The actual tag that is to\be“placed, rempved
or verified.
phasps PhaseCode [0..1] See C.12 Phases on whichcthe/tag is to be placed,
e.g. A, B, AC, ABC
execpitedDateTime | DateTime [0..1] DateTime of when the action was execyted.
This will be, blank until the action is
executédvin the field
issugdDateTime DateTime [0..1] DateTime of when the action was sent fo
thé crew.
plannedDateTime DateTime [0..1] DateTime of when the action is planned to
be executed
Cre Crew [0..1] See B.22 Crew that has been given the action to
execute
Operptor Operator [0..1] See B.60 Operator who has given the crew this aftion
to execute
SwitghingPlan SwitchingPlan [0..1] See 5.10.3 | SwitchingPlan that this action is associated
with.
—EmRID |
L= description |
—:rgexecutedDaleTlme }
]
- EissuedDateTime |
|
i |
____________ _ | phases |
4 TagAction —I—llo" ﬁ—l— —
=

—— e

i
-3
o
S
5
@
o
o
1]
-
1]
=
3
o

[r—————————

—————————
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Figure 74 — switchingActions — TagAction fragment
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5.10.19 SwitchingActions payload — VerificationAction

The attributes of VerificationAction that are used in this profile are shown in Table 49 and
graphically in Figure 75.

Table 49 — verificationAction payload fragment for SwitchingActions

Operations: VerificationAction

Attribute Data Type Cardinality | Comments Description
mRID String [0..1] GUID
descfiption String [0..1] Free form description of thg
action.
Names Name [0..%] See B.56 Human-readable list of nanjes

associated with the dction.

phasgs PhaseCode [0..1] See C.12 Phases to perform the actign
on, e.g. AgAB7 AC, ABC, efc.

verificationCondition String [0..1] Free ffom text string descriping
the-candition to verify, e.g.
check open, disable reclosing,
put’into manual mode, etc.

PowgrSystemResource | PowerSystemResource | [0..1] See B.68 PowerSystemResource to
perform the verification actfon
on.

execptedDateTime DateTime [0..1] DateTime of when the actign
was executed. This will be
blank until the action is
executed in the field

issugdDateTime DateTime [0..1] DateTime of when the actidn
was sent to the crew.

phasgs PhaseCode [0%.1] See C.12

plannedDateTime DateTime [0..1] DateTime of when the actidn is
planned to be executed

Cre Crew [0..1] See B.22 Crew that has been given the
action to execute

Operptor Operator [0..1] See B.60 Operator who has given th4g
crew this action to execute

SwitghingPlan SwitchingPlan [0..1] See 5.10.3 | SwitchingPlan that this actipn is

associated with.
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Figure 75 — switchingActions — VerificationAction fragment
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5.10.20 Example XML

The example shows one of the possible choices of actions, in this case a SwitchAction.

<?xml version="1.0" encoding="UTF-8"?>
<m:SwitchingActions xmlns:m="http://iec.ch/TC57/2019/SwitchingActions#"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2019/SwitchingActions# SwitchingActions.xsd ">
<m:SwitchAction>
<m:mRID>4dcc0e34-de05-4836-83ff-2afalla6c8cd4</m:mRID>
<m:description>Request to close Switch 1083</m:description>
<m:issuedDateTime>2019-06-01T08:00:00</m:issuedDateTime>
<m:kind>close</m:kind>
<m:Crew>
<m:Names>
<m:name>James Smedley IV</m:name> (]:\
Q

</m:Names>

<fm:Crew> (l/
n: OperatedSwitch> (?S.
<m:mRID>0738a0bd-0£26-499d-9c44-e2e8ce87a065</m:mRID>

’
<m:Assets> @O

A

<m:Names>
<m:name>Switch 1083</m:name>

</m:Names> %Q)
N

</m:Assets>

<m:Location>
<m:direction>W Side 25th Ave N of Linden Ave Southbury</ :§E}ection>
</m:Location> C:)
<m:Names> \Q/
<m:name>Switch 1083</m:name> Q\
</m:Names> c>
<m:SwitchPhase>

<m:closed>false</m:closed> QQQ

<m:normalOpen>false</m:normalOpen>

<m:phaseSidel>ABC</m:phaseSidel> \\
<m:phaseSide2>ABC</m:phaseSide2> gs>
</m:SwitchPhase> Qb
<fm:OperatedSwitch> \(\
<m:Operator>
<m:Names> $
<m:name>Horatio Hornblower</m:’§~ >
</m:Names> i&
<fm:0Operator> XS)
<p:SwitchingPlan>
<m:mRID>6571f4cd-acee-4024=9dlf-6c4a0398e5fa</m:mRID>

<m:description>Example %thhing plan</m:description>
<m:Names> <i)
<m:name>Switching Plan PO=2019-04-142</m:name>
</m:Names> @
<m:SwitchingSte ups>
<m:descriptilonpm:First Group</m:description>
<m:isFre§§§§uence>false</m:isFreeSequence>

<m:purp, :Close the switch</m:purpose>

<m: se&?eNumbe r>1</m:sequenceNumber>

<m:S3 hingStep>
sSESFreeSequence>false</m:isFreeSequence>

:sequenceNumber>1</m: sequenceNumber>
\@<m: subStepSequenceNumber>1</m: subStepSequenceNumber>

TSt Ster
</m:SwitchingStepGroups>
</m:SwitchingPlan>
</m:SwitchAction>
</m:SwitchingActions>

5.11 SwitchingEvents payload
5.11.1 General

SwitchingEvents are used to communicate temporary network changes that have been made
either as the result of the execution of a switching plan step or as a result of network operations
outside of a switching plan.
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SwitchingEvents are used to communicate temporary network changes that have been made
as the result of the execution of a SwitchingPlanStep (see Subclause 5.8) in a SwitchingPlan
that was initiated via a SwitchingAction.

The results of executing a SwitchingPlanStep that is a ControlAction are coordinated with

PSRC

ontrols and PSRMeasurements messages, rather than SwitchingEvents.

SwitchingEvents are also used to communicate temporary network changes between enterprise
systems that have been made outside of a SwitchingPlan. Temporary network changes are of

special importance in the case of network construction, during outages caused by severe
weatheror other disaster_or as emergency har\knp dnring maintenance of the network or

ower

plant
gene
Temq
recon

Figur
this ¢

5. In those scenarios, the power utilities are forced to still maintain the balance bet
ation and consumption as well as to re-supply affected customers as fast as\pos
orary network changes such as jumpers, cuts and grounds, are used to tempd
figure the respective part of the network.

e 76 shows how a change in the network is communicated from one ‘actor to anoth
ase DMS communicates a network change to OMS and there is no SwitchingPlan inv(
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5.11.2 Message payload

Figure 77 shows the top level payload for SwitchingEvents in graphical form; Table 50 defines
the attributes in detail.
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Table 50 — switchingEvents Profile

SwitchingEvents

Attribute Data Type Cardinality | Comments Description

SwitchingEvents SwitchingEvent [0..7]

mRID String [0..1] GUID mRID of this
SwitchingEvent

description String [0..1] Free-form description of
this SwitchingEvent

Names Name [0..%] See B.56 Human-readable names for
IS SwWitchingEvent

reasgn String [0..1] Free text reason.for the
SwitchingEyent

sevefity String [0..1] Severity of this event

type String [0..1] Free-form“text

[0..%] Choice of actions as shown
below
Actions

ClampAction ClampAction See 5(10.6

CleafanceAction ClearanceAction See©10.7

ContfolAction ControlAction See 5.10.8

CutAktion CutAction See 5.10.9

EnergyConsumerAction EnergyConsumerAction See 5.10.10

EnergySourceAction EnergySourceAction See 5.10.11

GengricAction GenericAction See 5.10.12

GroupdAction GroundAction See 5.10.13

JumperAction JumperAction See 5.10.14

MeaqurementAction MeasurementAction See 5.10.15

ShuntCompensatorAction | ShuntCompéensatorAction See 5.10.16

SwitghAction SwitchAction See 5.10.17

TagAction TagAction See 5.10.18

VeriflcationAction VerificationAction See 5.10.19
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Figure 77 — switchingEvents top level payload

The most impartant part of the payload is a choice of one of the possible actions tha

perfo
altho
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nse to a SwitchingActions.

rmed on.the network. The actions are the same as those in the SwitchingActions pay
igh as. shown in the sequence diagram, the SwitchingEvents does not need to
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load,
be a

5.11.3 SwitchingEvents payload — ClampAction

The ClampAction payload fragment in the SwitchingEvents message payload is the same as
the clampAction payload fragment in the SwitchingActions message. See Subclause 5.10.6

5.11.4 SwitchingEvents payload — ClearanceAction

The ClearanceAction payload fragment in the SwitchingEvents message payload is the same
as the ClearanceAction payload fragment in the SwitchingActions message. See Subclause
5.10.7.
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5.11.5 SwitchingEvents payload — ControlAction

The controlAction payload fragment in the SwitchingEvents message payload is the same as
the controlAction payload fragment in the SwitchingActions message. See Subclause 5.10.8.

5.11.6 SwitchingEvents Payload — CutAction

The cutAction payload fragment in the SwitchingEvents message payload is the same as the
CutAction payload fragment in the SwitchingActions message. See Subclause 5.10.9.

5.11.7 SwitchingEvents payload — EnergyConsumerAction

The EnergyConsumerAction payload fragment in the SwitchingEvents message payload'|s the
same as the EnergyConsumerAction payload fragment in the SwitchingActions messagel See
Subc|ause 5.10.10.

5.11.B SwitchingEvents payload — EnergySourceAction

The EnergySourceAction payload fragment in the SwitchingEvents méssage payload is the
same as the EnergySourceAction payload fragment in the SwitchingActions message| See
Subc|ause 5.10.11.

5.11.p SwitchingEvents payload — GenericAction

The (EenericAction payload fragment in the SwitchingEvents message payload is the same as
the GenericAction payload fragment in the SwitchingActions message. See Subclause 5.10.12.

5.11.10 SwitchingEvents payload — GroundAction

The (tenericAction payload fragment in the SwitchingEvents message payload is the same as
the GenericAction payload fragment in the SwitchingActions message. See Subclause 5.10.13.

5.11.11 SwitchingEvents payload’<-JumperAction

The JumperAction payload fragment in the SwitchingEvents message payload is the same as
the JumperAction payload fragment in the SwitchingActions message. See Subclause 5.10.14.

5.11.12 SwitchingEyents payload — MeasurementAction

The MeasurementAction payload fragment in the SwitchingEvents message payload is the pame
as the MeasurementAction payload fragment in the SwitchingActions message. See Subcjause
5.10.115.

5.11.13\SwitchingEvents payload — ShuntCompensatorAction

The ShuntCompensatorAction payload fragment in the SwitchingEvents message payload is the
same as the ShuntCompensatorAction payload fragment in the SwitchingActions message. See
Subclause 5.10.16.

5.11.14 SwitchingEvents payload — SwitchAction

The switchAction payload fragment in the SwitchingEvents message payload is the same as
the switchAction payload fragment in the SwitchingActions message. See Subclause 5.10.17.

5.11.15 SwitchingEvents payload — TagAction

The TagAction payload fragment in the SwitchingEvents message payload is the same as the
TagAction payload fragment in the SwitchingActions message. See Subclause 5.10.18.
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5.11.16 SwitchingEvents payload — VerificationAction

The TagAction payload fragment in the SwitchingEvents message payload is the same as the
TagAction payload fragment in the SwitchingActions message. See Subclause 5.10.19.

5.11.17 Example XML

The example below is a consequential response to the example SwitchingAction in 5.10.20,
using the same switch, with a successful completion.

<?xml version="1.0" encoding="UTF-8"?2>
<m:SwitchingEvents xmlns:m="http://iec.ch/TC57/2019/SwitchingEvents#"
xmlnskxsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:sfhemalocation="http://iec.ch/TC57/2019/SwitchingEvents# Copy of SwitchingEvents.gsd“|'>
<m:pwitchingEvent>
<f:mRID>0575495a-2767-4875-9134-11fd46045095</m:mRID>
<m:description>Response to request to close Switch 1083</m:description>
<:reason>Execution through switching plan</m:reason>
<p:SwitchAction>
<m:mRID>4dcc0e34-de05-4836-83ff-2afalla6c8cd4</m:mRID>
<m:description>Request to close Switch 1083</m:description>
<m:executedDateTime>2019-06-01T08:02:48</m:executedDateTime>
<m:issuedDateTime>2019-06-01T08:00:00</m:issuedDateTime>
<m:Crew>
<m:Names>
<m:name>James Smedley IV</m:name>
</m:Names>
</m:Crew>
<m:OperatedSwitch>
<m:mRID>O738aObd—Of26—499d—9c44—e2e80e87a065</mfﬁRID>
<m:Names> -
<m:name>Switch 1083</m:name>
</m:Names>
<m:SwitchPhase>
<m:closed>true</m:closed>
<m:phaseSidel>ABC</m:phaseSidel> A
<m:phaseSide2>ABC</m:phaseSide2>
</m:SwitchPhase>
</m:0OperatedSwitch>
<m:Operator>
<m:Names>
<m:name> Horatio Hornbigwet </m:name>
</m:Names> &
</m:Operator>
m:SwitchingPlan>
<m:mRID>6571f4cd-agee+4024-8d1f-6c4a0398e5fa</m:mRID>
<m:description>Efample switching plan</m:description>
<m:Names>
<m:name>Switichfing Plan PO-2019-04-142</m:name>
</m:Names>
<m:SwitciingStepGroups>
<m:desription>m:First Group</m:description>
<m:s&gtienceNumber>1</m: sequenceNumber>
smNowitchingStep>
£m: sequenceNumber>1</m: sequenceNumber>
<m:subStepSequenceNumber>1</m:subStepSequenceNumber>
Jlipae] ‘LLL‘LI‘LLIQDL P
</m:SwitchingStepGroups>
</m:SwitchingPlan>
</m:SwitchAction>
</m:SwitchingEvent>
</m:SwitchingEvents>

5.12 PlannedOutageNotification payload

5.12.1 General

NOTE the distinction between and PlannedOutageNotification and a PlannedOutage is that the
PlannedOutageNotification is created prior to customers being taken out of service, while the
PlannedOutage is created once switching has started and customers are out of service.
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PlannedOutageNotifications are used to notify a customer system that UsagePoints will be
impacted by a SwitchingPlan, prior to the execution of the SwitchingPlan.

A sequence diagram showing an example of the creation of PlannedOutageNotification is shown
in Figure 78.

Firstly, a SwitchingPlanRequest is used to initiate the creation of a SwitchingPlan. The
SwitchingPlanRequest identifies at a high level that work needs to be done, on a particular part
of the network, and at what time and date. A sSwitchingPlan Author will look at the requirements
in the SwitchingPlanRequest and write a detailed SwitchingPlan to be associated with the

SwitchingPlanRequest

Once|the switchingPlan has been created and approved, a request to create a SwitchingPrder
is issped. The switchingOrder is used to schedule field crews to the work.

Whern the switchingOrder is created, it defines the time and date that the work\will be perfgrmed
and |by whom. This provides the schedule information necessary to creaje a
PlannedOutageNotification. The PlannedOutageNotification includesOthe scheduled |start
date/time and a list of customers to notify prior to the SwitchingPlan'being executed.

i X X

aCIM» «CIM» «CIM»
MC-.‘:CHD OP-'SSC CS-CISR
(from Approved (from Approvedh (from Approjed
Adtors) Actors) Actors)
1 I

I
]
create(SwitchingPlanRequests) !

I
I
I
L L
J<_ _______ reply(SwitchingPlanRequests) ~\“ ___ |
I
I
I
I

create(SwitchingOrders)

Instantiation of SwitchingPlan(s)

Instantiation of SwitcthingOrder(s)

reply{SwitchingOrders)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
|
|
|
|
L e |
[

created(PlannedOutageNotifications)

: Y
| ] |
| | |

IEC

Figure 78 — PlannedOutageNotifications sequence diagram

PlannedOutageNotifications can be changed if the related SwitchingOrder is changed such that
it either affects which UsagePoints will be affected or if the scheduled time/date of execution
changes. The SwitchingOrder can also be canceled. Changing SwitchingOrders and the
consequent change to the PlannedOutageNotification is shown in Figure 79.
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sd PlannedOutage NotificationsUpdate

X X X

«CIM» «CIM» «CIM»
MC-SCHD OP-SSC CS-CSRV
| | |
(from Approved (from Approved (from Approved
Actprs) Actprs) Actprs)

opt SwitchingOrder is changed /
T

1
loop SwitchingOrder is changed /
il . change(SwitchingOrders)

modification of SwitchingOrder(s)
0

o ___ _reply(switchingorders) _ __ _ _ _ _ N

changed(PlannedOutageNotification§)

:
i

IEC
Figure 79 — change PlannedOutageNotifications sequence diagram

5.12.p Message payload

Figurp 80 shows the top level message payload for PlannedOutageNotifications in graphical
form,|while Table 51 shows the attributes,in detail.

Table 51 —'PrannedOutageNotifications Profile

PlannedOutageNotifications
Attribute Data Type Cardinality | Comments Description
Planng¢dOutageNotifications | PlannedOutageNotification | [1..*]
Profile Attributes

mRID String [0..1] GUID

description String [0..1] Free-form text field that describes the
PlannedOutageNotification

Name Name [0..1] See B.56 Human-readable names associated with
the PlannedOutageNotification

commenit, String [0..1] Free-form text

createdDateTime DateTime [0..1] DateTime that the
PlannedOutageNotification was initially
created.

lastModifiedDateTime DateTime [0..1] DateTime that the
PlannedOutageNotification was last
modified.

revisionNumber String [0..1] Revision number of this
PlannedOutageNotification

subject String [0..1] Free-form text.

title String [0..1] Title of this PlannedOutageNotification.
Free-form text

UsagePoint UsagePoint [0..%] See B.97 UsagePoints that will be de-energized as
a result of executing this SwitchingPlan.

SwitchingPlan SwitchingPlan [0..1] See 5.8.2 Includes the start and end date/time of
the SwitchingPlan.
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Attri

Figure 80 — PIannedOutageNotifi;:ations message payload

blutes of the SwitchingPlan include fhe start and end date (plannedPeriod.

plannedPeriod.end) as well as the status of\the SwitchingPlan.

5.12.3 Example XML

<?xm
<m:P
xmln
xsi:

Plan

<m:

1l version="1.0" encoding="UTK48"7?>

lpnnedOutageNotifications xpIs:m="http://iec.ch/TC57/2019/PlannedOutageNotifications
sfxsi="http://www.w3.0rg/2Q0M /XMLSchema-instance"
sfhemalLocation="http://ieelch/TC57/2019/PlannedOutageNotifications#
ngdOutageNotifications.xsd ">

bl annedOutageNot i £fgation>
:mRID>a52a3bb6=d05H-43db-8d46-ee629bc09ff6</m:mRID>
:comment>Notif€cation of planned outage</m:comment>
:createdDateW™me>2019-05-22T09:30:00</m:createdDateTime>
tdescriptaonwNotification for example switching plan</m:description>
:lastMogifNedDateTime>2019-05-25T16:45:00</m: lastModifiedDateTime>
: revisidallumber>B</m: revisionNumber>

:sup9dct>Revised to exclude Our Lady of Mercy Hospital</m:subject>
:A8lé>New Construction</m:title>

NsdgePoint>

AANNANNANANANANNANA

=

IEC

start,

MIIVIMINI D20 Z0DC L L OTUCT /=3C€ L IJT70DZ00™ DSLUL LC IR LD
</m:UsagePoint>
<m:UsagePoint>
<m:mRID>ec035307-40ee-4605-86eb-e1dc4985010a</m:mRID>
</m:UsagePoint>
<m:Names>
<m:name>Planned Outage notification for Switching Plan P0-2019-04-142</m:name>>
</m:Names>
<m:SwitchingPlan>
<m:mRID>6571f4cd-acee-4024-8d1f-6c4a0398e5fa </m:mRID>
<m:approvedDateTime>2019-04-10T14:14:14</m:approvedDateTime>
<m:purpose>New Construction</m:purpose>
<m:docStatus>
<m:dateTime>2019-05-25T16:45:00</m:dateTime>
<m:reason>Revised</m:reason>
<m:value>Approved</m:value>
</m:docStatus>
<m:Names>
<m:name>Switching Plan PO-2019-04-142</m:name>
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</m:Names>

<m:plannedPeriod>
<m:end>2019-05-01T12:00:00</m:end>
<m:start>2019-01-01T08:00:00</m:start>

</m:plannedPeriod>

</m:SwitchingPlan>
</m:PlannedOutageNotification>
</m:PlannedOutageNotifications>

5.13

PlannedOutages payload

5.13.1 General

Plann
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e A

o

e A

di
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NOTE
Plann
Plann

The PlannedOutage is created when steps in a SwitchingPlan are executed;-either by &
c

cyistomers impacted changes, or the estimated restoration time changes, for example

e that other parts of the utility are aware that there is a planned outage in progress.

PlannedOutage is created and changes as shown in the sequence diagram, Figur

ew or remotely by SCADA and the first customer(s) is de-energized. This is indicat
e number of DeEnergizedUsagePoints changing from zero to non-zero.

agram shows the number of impacted customers<{echanging as the numb:
bEnergizedUsagePoints changes from a non-zero valueitoranother value. This can in
bing from non-zero to zero.

the distinction between a PlannnedOutageNotification and a PlannedOutage is th
edOutageNotification is created prior to customers being taken out of service, whil
edOutage is created once switching has started and the first customer(s) are out of service.

2021

edOutages message payloads, shown in Figure 82, communicate PIannedOutagLs to

e 81.
field
ed by

PlannedOutage changes when the SwitchingPlan continues executing and the number of
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or - of
clude

ht the
e the
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sd Switching Plan Execution
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Figure 81 — PlannedOutages - sequence diagram

PlannedOutage)information may be used by different applications depending on the typ¢ and
caus¢ of.the PlannedOutage. During the lifecycle of those PlannedOutages, the olitage
informatior’is updated, including changed outage state (outage is in effect, outage is completed,
customers are partially or completely restored to power, etc.).

5.13.2 Message payload

The attributes for the PlannedOutages profile are shown in Table 52.
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A PlannedOutage includes

e Customers affected counts
e Actual start/end time

e Crew

- 158 —
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e Lists of usage points (energized and de-energized) — see Clauses B.27 and B.35

e Estimated start/end time

o List of incidents. Usually an incident is associated with an unplanned outage. However, this
is needed in the event that a planned outage needs to be created as a result of restoring an

ur|1p|anned outage.
e REeference to SswitchingPlan
e Sbmmary of customers out

1
I~ statusKind :

A . 0.
DeEnergizedUsagePoint

EnergizedUsagePoint 0.

i

d

IEC

Figure 82 — PlannedOutages message payload
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5.13.3 Example XML

In this example, the Iatitude/longtitude of the planned outage is passed in the
DeEnergizedUsagePoints. Only one DeEnergizedUsagePoint iS shown, but in practice there will
be one for each UsagePoint that is part of the planned outage. This information can be used to
show the outage extent on a geographic map.

<?xml version="1.0" encoding="UTF-8"?2>
<m:PlannedOutages xmlns:m="http://iec.ch/TC57/2019/PlannedOutages/#"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://iec.ch/TC57/2019/PlannedOutages/# PlannedOutages.xsd ">
<m:PlannedOutage>
<m:mRID>0aaB85c42-2cb4-46ed4-ae4d-380523b8a65c</m:mRID>
:customersRestored>0</m:customersRestored>
:description>Planned Outage in progress for example switching plan</m:descriptigq>
:metersAffected>105</m:metersAffected>
:outageKind>confirmed</m:outageKind>
:reason>Planned Outage</m:reason>
:statusKind>arrived</m:statusKind>
:subject>Planned Outage In Progress</m:subject>
:type>Planned</m:type>
:Crew>
<m:Names>
<m:name>James Smedley IV</m:name>
</m:Names>
<fm:Crew>
<fn:DeEnergizedUsagePoint>
<m:mRID>cf6ca%ee-44c0-4e5e-8539-806042820bf6</m:mRID>
<m:Names>
<m:name>UP-121-AA-54343-CAB</m:name>
</m:Names>
<m:UsagePointLocation>
<m:PositionPoints>
<m:xPosition>55.103921:xPosition</m:xPosihion>
<m:yPosition>-90.203928</m:yPosition>
</m:PositionPoints>
</m:UsagePointLocation>
<fm:DeEnergizedUsagePoint>
<p:estimatedPeriod>
<m:end>2019-06-03T12:00:00</m:endx
<m:start>2019-06-03T10:00:00</m:skart>
<fm:estimatedPeriod>
<n:Names>
<m:name>P0-2019-04-142</m @ gme>
m:Names>
:SwitchingPlans>
<m:mRID>6571f4cd-acge-4024-8d1f-6c4a0398e5fa</m:mRID>
<m:description>Exdip@lle switching plan </m:description>
<m:Names>
<m:name>Switiching Plan P0O-2019-04-142</m:name>
</m:Names>
<fm:SwitchipgRrans>
</mfPlannedpulage>
</m:PlannedOykages>

ANANANANANANANANAA

A A

5.14 —TroubleTickets paytoad

TroubleTickets are |[EC 61968-8 messages that are used by this document to communicate
customer reported incidents, outages and related information through the lifecycle of a trouble
call. Typically Trouble Call Management (TCM) receives new outage information reported by
customers. OMS and DMS may use this information for outage/fault analysis. After the outage
is identified, an UnplannedOutage is created to track and respond to the outage. Figure 83
shows an example sequence for creating a TroubleTicket, changing a TroubleTicket, creating
an UnplannedOutage and changing an UnplannedOutage. Further examples are given in
Annex A.
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X

alt

«CIM» «CIM»
CS-TCM NO-FLT
| |
(from Agproved (from Agproved
Actprs) Actprs)
| |
| |
| created(TroubleTickets) |
1 L
1
|
|

[Customer is not parg ofa known UnplannedOutage]

T Treated{OnptanmedOutages)

[Customer is part ofd known UnplannedOutage]

changed(UnplannedOutages)

changed(TroubleTickets)

changed(UnplannedOutages)

——-0---0---1-0--

———— 5 B~ <=

IEC

Figure 83 — TroubleTickets sequence diagram

For further details regarding the TroableTickets payload, see IEC 61968-8.

5.15 | Incidents payload

5.15.1 General

An Inkident is a desgription of an occurrence in the field that impacts or may impact the net
An ingcident may be.réported in a trouble ticket or come from another source. It may or mg
be aslsociated with-an outage. An example of where an incident is not associated with an o
is where a wife)down is reported, but it is a cable television wire and does not create an oU
An examplesof where an incident will be associated with an unplanned outage is if a car

pole and,de-energizes customers.

work.
y not
itage
tage.
nits a

Figure 84 is a sequence diagram that shows an example of the lifecycle of an Incident. In this
example, Fault Management creates an Incident as a result of receiving a TroubleTicket that
does not report any outage symptoms. In this example, a car hits a pole and customers,

passers-by or emergency personnel call the utility’s call center to report the Incident.

A complete description of the use case is provided in Clause A.8.
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its Pole, no outage with WorkRequest

ork Management
System
«CIM» «CIM» «CIM»

CS-TCM NO-FLT The TroubleTicket is MC-FRD I

| | i | |

(from Approved (from Approved USTd todreEort the hit (from Approved |

Actprs) Actprs) polean tl e . Actprs) |

| | customer's power is | |

1' created(TroubleTickets) ! notout : :

[T] I |

: | Instantiation of Incident(s) : :

| @) | |

| created(Incidents) 1 1

Lll h d(incidents) created(TroubleOrders) ! :
changed(Incidents

. € —Q .

@) U I ]

| I | |

5 5 T I

loop Status of TroubleOrders is communicated to CS-TCM / | |

I [ I (|

| | changed(TroubleOrders) | |

| (@] |

| changed(Incidents) | |

= I I

Ll'J | |

I | I I

g |

| I I

| | |

! Cr¢w)ymakes |

! : assessment() |

| changed(TroubleOrders) |

changed(Incidents) & :

|

create(WorkRequests) |

L

An In
This
and 4

reply(WorkRequests)
e ——— e L T e pep——

e O — ==}

Figure 84 — Sequence diagram showing lifecycle of Incident

cident can be associated with”an UnplannedOutage during the lifecycle of the Inc
can happen for examplelwhen additional information regarding the Incident is rec
N UnplannedOutage is'created as a result. Subsequently, either a user or an auto

system associates the Incident with the UnplannedOutage.

An e
outad
EndD
PSR

As a

ample is shown jn Figure 85, where an Incident is initially created and there is no K
e. Then additional information is received from either another TroubleTicke
viceEvent/~from AMI indicating that a meter has reported loss of power
easurement from SCADA indicating that a breaker has operated.

IEC

dent.
eived
matic

nown
t, an
or a

[esUlt of these inputs, NO-FLT creates an UnplannedOutage. Either an automated pr

cess

in NO

Incident

-FLT, or a user, associates the Incident with the UnplannedOutage. 1he result is that the
is associated with the UnplannedOutage and a changed notification for the

UnplannedOutage is sent to CS-TCM. This exemplaray diagram does not show an explicit
changed(Incidents) once the Incident has been associated with the UnplannedOutage, since it
is assuming that the receiver will make the association on their side of the interface and track
the Incident along with the UnplannedOutage.

A complete description of the use case is given in Clause A.9.
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X X X X

«CIM» «CIM» «CIM» «CIM»
CS5-TCM MR-AMI NO-CTL NO-FLT
I 1 1 1
(from Approved (from Approved (from Approved (from Approved
Actors) Actors) Actors) Actors)
1 1 1 1
: : : : The TroubleTicket is
| | | 1 used toreportthata
1 1 1 | car hita pole and the
: : : : customer's power is
| | created(TroubleTicket) | | not out.
O] ] ]
| I I
1 1 1
| | | - Instantiation or
I ! dlincid | modification of
| : created(Incidents) : Incident(s)
Lr] 1 1
1 1 1 [
1 1 1 1
alt QMS receives information regarding an UnplannedOutagy : :
[Cus om:er calls to report power is off] : : :
| | created(TroubleTickets) | |
& i i -0
| | | !
poeolodeccccncnccccccccncccnccccaan focceccccccccccccccccccccccan TRREES e £ TI I . o =y - -
i | ' ¥
1AM re;?ons power is off] | created(EndDeviceEvents) |
! @ [ 70
| | | |
IS O R RO R SRR RDRRPIRRPRPRPIPRT gty gy SRR, SRR ¥ 4. ORI o
| I
[SCADA reports breaker is open] |
created(PSR\éastrements) !
|
T

F Instantiation of
UnplannedOutags

Association of Incjdent
and UnplannedOufage()

created{UnplannedOutages)

changed(UnplannedOutages)

IEC
Figure 85 — Sequence diagram*showing association of Incident with UnplannedOutage

5.15.2 Message payload

The message payload for\incidents is shown in Figure 86. An Incident can be associated with
zero,| one or many,TroubleTickets (Ssee subclause 5.14) and zero, one or many Hpzard
(see Bubclause B.46)yand zero or one UnplannedOutage (see Subclause 5.17.3).

The 4attributes of the Incidents profile are described in Table 53.
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Incidef

T
(]

IEC

A\
5.15.3 Example XML \O

<?xml|version="1.0" encoding="UT ">
<m:Infidents xmlns:m="http: //i%¢ h/TC57/2019/Incidents#"
xmlnsfxsi="http://www.w3.0rgf{2001/XMLSchema-instance"
xsi:sfhemalocation="http://iec.ch/TC57/2019/Incidents# Incidents.xsd ">
<m:[ncident> :
<p:mRID>a80f0chb3-
<f:cause>Car Hi
<p:createdDatedi
<

401d-8f26-1e4d6011d07a</m:mRID>
e</m:cause>
2019-06-03T11:25:00</m:createdDateTime>

jn:descripti ar hit pole at 17 Station Road in Sidcup, South of Police
Statipn</m:des ion>
<f:lastM edDateTime>2019-06-03T11:26:00</m:lastModifiedDateTime>

<n:Haz%
<m:fype>Car hit pole; pole burning</m:type>
<fstatus>
:dateTime>2019-06-03T11:27:00</m:dateTime>
<m:reason>New</m:reason>
<m:value>Unresolved</m:value>
</m:status>
</m:Hazard>
<m:Location>
<m:direction>17 Station Road in Sidcup, South of Police Station</m:direction>
<m:mainAddress>
<m:postalCode>DAl7 6BW</m:postalCode>
<m:streetDetail>
<m:addressGeneral>Station Road</m:addressGeneral>
<m:number>17</m:number>
</m:streetDetail>
<m:townDetail>
<m:name>Sidcup</m:name>
</m:townDetail>
</m:mainAddress>
</m:Location>
<m:Names>
<m:name>Incident #890911</m:name>
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</m:Names>
<m:status>

<m:dateTime>2019-06-03T11:31:00</m:dateTime>
<m:reason>New</m:reason>
<m:value>Unresolved</m:value>

</m:status>
<m:TroubleTickets>

<m:mRID>c95251c5-bf5f-4657-a9fb-0178fdff3f70</m:mRID>
<m:description>Car hit pole at 17 Station Road</m:description>
<m:Names>

<m:name>Ticket # 4398402</m:name>
</m:Names>

</m:TroubleTickets>

</m
</m:1

:Incident>
cidents>

5.16

5.16.

An EquipmentFault is a fault applied at the terminal, external to the equipment. This class

used

EquipmentFaults message payloads, shown in Figure 89, cammunicate the detailed

inforn
that

LineRaults (see 5.17). This information is added as soon,the fault is located and confirm

acre
a refd

A se

UnplgnnedOutage is shown in Figure 87 (the‘\events that trigger the instantiation and cre

of the

The diagram shows the creation of an UnplannedOutages and the subsequent creation

Trouk
unplg
room
Trouk

The d
(see

EquipmentFaults payload

I General

to specify faults internal to the equipment.

nation as part of UnplannedOutages messages. EquipmentFaults define all types of
bccur on conducting equipment, with the exceptionfof lines, which are covers

v. The equipment fault is identified by the concerned conducting equipment and may
rence to the corresponding asset.

huence diagram that shows a possiblepway of associating an EquipmentFault

UnplannedOutage are omitted for thessake of brevity).

leOrders that is sent to a field"crew. The field crew then identifies the root cause

nned outage and this information is sent in an EquipmentFaults message to the ¢
It is also possible to use the EquipmentFaults element in

leOrders.UnplannedQutage payload (see 5.21.2.3) to achieve the same goal.

5.17).

s not

fault
faults
d by
ed by
have

0 an
ation

of a
nf the
bntrol

the

iagram also shows an alternate, where a LineFaults is sent instead of an EquipmentHRaults



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

- 166 — IEC 61968-3:2021 © IEC 2021

sd Fault Association to UnplannedOutage

X x x

«CIM» «CIM» «CIM»
CS-TCM NO-FLT MC-FRD
| | |
(from Approved (from Agproved (from Approved
Actprs) Actprs) Actprs)

:lj Instantiation of UnplannedOutage()

created(UnplannedOutages)

created(TroubleOrders)

changed(UnplannedOutages)

|
|
|
|
|
|
|
|
|
|
|
|
7
|
|
|

E:] Crew identifies root cause pf

outage()

<
|
|
|
|
|

EquipmentFault is associated with

|
|
I
[EquipmentFault] O
I
J
)
|
UnplannedOutage() :
|

[LineFault] ll created(LineFaults)

; LineFault is associated withsUnplannedOutage()

changed(UnplannedOutages)

|
|
|
|
|
|
1
|
|
|
|
|
|
@
|
|
|
|
|
|
! alt Report root cause )
1 created(EquipmentFaults)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Q

|
|
!
|
|
!
|
|
!
|
|
|
1

LT L s B e

IEC

Figure-87°'- Association of LineFaults/EquipmentFaults t0 UnplannedOutage

for repafting use cases.

Equi%mentFaults messages payloads may also be used to communicate fault information|, e.g.

Another example of creating an EquipmentFault is shown in Figure 88. This could be used in
the case where the FLISR function resides in a different system to the outage management
system, and the EquipmentFault information needs to be communicated between the two
systems.
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sd EquipmentFaults

x X x

«CIM» «CIM» «CIM»
NO-NMON NO-FLT NO-OA
| | |
(from Agproved (from Agproved (from Agproved
Actprs) Actprs) Actprs)

|
created(PSRMeasurements) |
1

created(EquipmentFaults)

|
|
Q
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
:
|
@)
|
|
|
|
|

S

IEC
Figure 88 — EquipmentFaults sequence diagram

5.16.2 Message payload

The message payload for EquipmentFaults is*shown in graphical form in Figure 89] The
attribptes are described in Table 54.
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I FaultyEquipment
l

<:> IEC
K

5.16.p Example XML $

<?xml|version="1.0" encoding="UTE-8"?>4
<m:EgpipmentFaults xmlns:m:"http://ie&Q?h/TC57/2019/EquipmentFaults#"
xmlnsfxsi="http://www.w3.0rg/2001/X chema-instance"
xsi:sfhemalocation="http://iec.ch/ /2019/EquipmentFaults# EquipmentFaults.xsd ">
<m:FquipmentFault> )
:mRID>d1e0d296-9bc5-4c3 kg‘é3fe9bf93c20ac9</m:mRID>
:occurredDateTime>2019506-03T11:49:00</m:occurredDateTime>
:phases>A</m:phasesz *
:FaultCauseTypes> é
<m:Names>
<m:name>Overf cIfrent</m:name>
</m:Names>
m:FaultCa

A A A A

A A
=]
]
o
o
i
o
<
[
Q
Q@
3
®
5
o+
\

&<m:name>Furman 34kV F06 R-066</m:name>
m:Names>
</m:Assets>
<m:Location>
<m:direction>At intersection of Gatehouse Drive and Dead Mouse Creek</m:direction>
<m:mainAddress>
<m:townDetail>
<m:name>Thorton Heath</m:name>
<m:stateOrProvince>Arizona</m:stateOrProvince>
</m:townDetail>
</m:mainAddress>
</m:Location>
<m:Names>
<m:name>Furman 34kV F06 R-066</m:name>
</m:Names>
</m:FaultyEquipment>
</m:EquipmentFault>
</m:EquipmentFaults>
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LineFaults payload

5.17.1 General

A LineFault is a fault that occurs on an AC line segment at some point along the length.

2021

LineFaults messages communicate the detailed fault information as part of UnplannedOutages
messages. LineFaults define all types of faults that occur on AC line segments. This
information is added as soon the fault is located and confirmed by a crew. The fault is identified
by the concerned AC line segment and may have a reference to the corresponding asset.

A sjquence diagram that shows a possible way of associating a LineFault) t

Unpl

Linef
repor|

Anoth
whers¢
the L

nnedOutage is shown in Figure 87.

Faults message payloads may also be used to communicate fault information, e.
ting use cases.

er example of creating a LineFault is shown in Figure 90. This could’be used in the
p the FLISR function resides in a different system to the outage,management system
neFault information needs to be communicated between the two systems.

sd LineFaults

X X X

«CIM» «CIM» «CIM»

NO-NMON NO-FLT, NO-OA

| | |

(from Agproved (from Agproved (from Agproved

Actprs) Actprs) Actprs)

| | |

| |

| |

| |

| |

created(PSRMeasurements) 1 |

L |

|

|

|

|

|

|

created(LineFaults)

|
|
|
!
0
i
|
|
|
|
|
|
|
|
|
|
|

IEC

y. for

case
, and

Figure 90 — LineFaults sequence diagram

5.17.2 Message payload

Figure 91 shows the LineFaults message payload in graphical form. The details are shown in
Table B.68.
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Figure 91 — LineFaults message payload

5.17.3 Example XML

<?xml|version="1.0" encéding:"UTFfS"?>
<m:LiheFaults xmlns:ps\'http://iec.ch/TC57/2019/LineFaults#"
xmlnsfxsi="http://wwy.W3.0rg/2001/XMLSchema-instance"
xsi:sfhemalocatiQnfhttp://iec.ch/TC57/2019/LineFaults# LineFaults.xsd ">
<m:LineFault>

:mRID>cead88e-Tecb-442e-8aa6-8dab3bb04795</m:mRID>
:kind>Y¥aeOpen</m: kind>
:lepgdpFromTerminall>125.0</m:lengthFromTerminall>
:otdutredDateTime>2019-06-03T12:02:00</m:occurredDateTime>
Wheses>A</m:phases>
Lo \,J_Aille cJlIleIlt
<m:mRID>b7e3453e-63ec-4203-898e-d23b8876f1f7</m:mRID>

</m:ACLineSegment>

<m:Location>

<m:PositionPoints>
<m:xPosition>35.7718409</m:xPosition>
<m:yPosition>-78.6801357</m:yPosition>
</m:PositionPoints>
</m:Location>
</m:LineFault>

</m:LineFaults>

ANANANANANANA
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5.18 UnplannedOutages payload

5.18.1 General

An unplanned outage refers to an unexpected state where energy is not delivered.

UnplannedOutage message payloads communicate unplanned outages. An UnplannedOutage
can be created as shown in the sequence diagram, Figure 92. UnplannedOutages may occur as
a result of faults such as short circuit faults and downed lines.

sd UnplannedOutagesCreate

An UnplannedQatage can be created as a result of any of the following triggers:

x X X X

«CIM» «CIM» «CIM» «CIM»,
CS-TCM NO-NMON MR-AMI NO-FLT
| | | |
(ffom Agproved (from Agproved (from Agproved (from Agproved
Actprs) Actprs) Actprs) Actprs)
I | | |
| | | |
- X " T T
alt PMS receives information regarding an unplanned outage / | |
[Cu tome‘ Reports Power Off] : : :
| | created(TroubleTickets) | |
T T
¢ i i Q
| | | |
™ N AL T p N\ e o [
[SCADA Relports Device Open] | | |
| | created(PSRMeasureménts) |
| 1 I 1
I o I 0
I | | |
S PR RPN 0 RS I S, () SIS R L]
[AMI Repo:rts Power Off] : : :
| i " created(EndDeviceEvents) |
| @) @)
| | | |
| | | |
| | | |
I | | |
| I | |
: qlreated(UanannedOutages) : :
0O ' l 0
I | | |
| | | |
I | I |
I ) | |
1 1 1 1

IEC

Figure 92 — unplannedOutages sequence diagram

Arter an—outage is detected via remote devices, for instance a device trip detectg¢d by
SCADA) SCADA (NO-CTL) creates a PSRMeasuresments and sends it to NO-FLT, ywhich
cieates the UnplannedOutage

AMI detects a last-gasp power off notification from a meter. MR-AMI creates an
EndDeviceEvent and sends it to NO-FLT, which creates the UnplannedOutage

A customer reports that their power is out. Customer service (CS-TCM) creates a
TroubleTicket and sends it to NO-FLT, which creates the UnplannedOutage

UnplannedOutage information may be used by different applications depending on the type and
cause of the outage:

After an UnplannedOutage is confirmed, Fault Management may 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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e 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.).

Detailed information concerning the faulted equipment or line are communicated as part of an
UnplannedOutage as EquipmentFault and LineFault, see Subclause 5.16 for EquipmentFault
and 5.16.3 for LineFault profiles. An UnplannedOutage may include zero (i.e. the fault is not
detected yet) to many equipment and/or line faults.

5.18.2 Message payload

Figure 93 shows the payload for UnplannedOutages at a high level.

The gttributes of the UnplannedOutages profile are described in Table 56.
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causeKind

gc:orm'nunIlyrl:Mam:rlpmr

= croatedDateTime

i
:

customersRes

UnplannedOutages [

UnplannedOutage = 'aﬂ
fmmmmmmmmmmm o)

Figure 93 — UnplannedOutages message payload top level

&
q
d
e
&=

astModifiedDateTime

gm
4
g
g

= originalCustomersServed J

-

o

= originalMetersAffected ]

|
~

outageKind

!
§
i

statusKind

| o
"
| =4
3
2

utilityDisclaimer

actualPeriod

Ou.g.
Crew

i

—1 DeEnergizedUsagePoint D

—[ EnergizedUsagePoint o'm

—[ EstimatedRestorationTime

IEC

Figure 94 shows the UnplannedOutages message payload, LineFault detail. See subclause
5.16.3 for a description of the LineFault detail.
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Figure 94 — UnplannedOutages message payload, LineFault detail

e 95 shows the payload for\UnplannedOutages, EquipmentFault detail. Pleass

ause 5.16 for a description-of the payload.

IEC

see
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P EquipmentFault [ ==

LineFault

IEC
Figure 95 — UnplannedOutages message payload, EquipmentFault detail

Table 57 — Priority of statusKind when multiple crews assigned

Crew Status Priority, 1 = highest
“yarrived 1
C
enroute 2
assigned 3
awaitingCrewAssignment 4
fieldComplete 5

5.18.3 Example XML

<?xml version="1.0" encoding="UTF-8"7?>

<m:UnplannedOutages xmlns:m="http://iec.ch/TC57/2019/UnplannedOutages/#"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="http://iec.ch/TC57/2019/UnplannedOutages/# UnplannedOutages.xsd ">

<m:UnplannedOutage>

<m:mRID>357e3411-e68e-40d4-9b2e-£d48491fdbae</m:mRID>
<m:cause>Weather</m:cause>
<m:causeKind>lightningStrike</m:causeKind>
<m:communityDescriptor>Buncome County</m:communityDescriptor>
<m:createdDateTime>2019-06-03T12:43:00</m:createdDateTime>
<m:customersRestored>0</m:customersRestored>
<m:lastModifiedDateTime>2019-06-03T12:43:00</m:lastModifiedDateTime>
<m:metersAffected>1206</m:metersAffected>
<m:outageKind>predicted</m:outageKind>
<m:reportedStartTime>2019-06-03T12:39:00</m:reportedStartTime>
<m:statusKind>assigned</m:statusKind>


https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021 -181 -

<m:type>Recloser</m:type>
</m:actualPeriod>
<m:Crew>

A

<

<m:FieldDispatchHistory>
<m:FieldDispatchStep>
<m:dispatchStatus>assigned</m:dispatchStatus>

<m:occurredDateTime>2019-06-03T12:45:00</m:occurredDateTime>

<m:sequenceNumber>1</m:sequenceNumber>
</m:FieldDispatchStep>
<m:Names>
<m:name>James Smedley IV</m:name>
</m:Names>
</m:FieldDispatchHistory>
<m:Names>
<m:name>James Smedley IV</m:name>

</m:Names>
m:Crew>
n: DeEnergizedUsagePoint>
<m:mRID>cf6ca9%ee-44c0-4e5e-8539-806042820bf6</m:mRID>
<m:CustomerAgreement>
<m:Customer>
<m:kind>commercialIndustrial</m:kind>
<m:locale>en</m:locale>
<m:specialNeed>iceCreamMaker</m:specialNeed>
<m:Names>
<m:name>Nice Ice Creams Inc.</</m:name>
</m:Names>
<m:0Organisation>
<m:electronicAddress>
<m:emaill>jenny@nice-ice-creams.com</m:emaill>

<m:phonel>
<m:areaCode>919</m:areaCode> Q
<m:cityCode>555</m:cityCode> <:>
<m:localNumber>1234</m:localNumber> <2
</m:phonel>

</m:0rganisation> QQ:>
</m:Customer> Qb
</m:CustomerAgreement> QS}
<m:Meters>
<m:Names> $

<m:name>Meter CDS- 102091023{3\ fname>
</m:Names>
</m:Meters> \
<m:UsagePointLocation> \&
<m:accessMethod>Gate QQSEJ44312</m:accessMethod>
<m:siteAccessProblem dogs</m:siteAccessProblem>>
<m:mainAddress>
<m:postalCode 06</m postalCode>
<m:streetDet &

<m:name>. Campus Drive </m:name>
<m:numbe 01</m:number>
</m:st Detail>

ail>
me>Raleigh</m:name>
tateOrProvince>NC</m:stateOrProvince>
‘townDetail>

‘mainAddress>
YUsagePointLocation>

0/
&
%3
S
(b'\

&

</m:electronicAddress> O‘\

mrbernerglzedausagerolilt

<m:EstimatedRestorationTime>

<m:confidenceKind>low</m:confidenceKind>
<m:ert>2019-06-03T14:30:00</m:ert>
<m:ertSource>Automatic calculation</m:ertSource>

</m:EstimatedRestorationTime>
<m:LineFault>

<m:mRID>cce3f88e-7ecb-442e-8aa6-8dab3bb04795</m:mRID>
<m:kind>1lineOpen</m:kind>
<m:lengthFromTerminall>125.0</m:lengthFromTerminall>

<m:occurredDateTime>2019-06-03T12:02:00</m:occurredDateTime>

<m:phases>A</m:phases>
<m:ACLineSegment>
<m:mRID>b7e3453e-63ec-4203-898e-d23b8876f1f7</m:mRID>
</m:ACLineSegment>
<m:Location>
<m:PositionPoints>
<m:xPosition>35.7718409</m:xPosition>
<m:yPosition>-78.6801357</m:yPosition>
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</m:PositionPoints>
</m:Location>
/m:LineFault>

<m:Names>

<

<m:name>Outage #1039212</m:name>
/m:Names>

<m:OutageIsolationEquipment>

A A

</m
</m:U

5.19

5.19.

EndDpviceEvents message payloads. are designed to communicate state changes of a me
devic]

diagr

One

the rdg

<m:mRID>80304bce-c43b-4584-80cf-04b5cldaebc0</m:mRID>
<m:description>m:description</m:description>
<m:Assets>

<m:Names>

<m:name>R-0483</m:name>

</m:Names>
</m:Assets>
<m:Location>

<m:direction>2 spans west of 0Old Hickory Road at gas station</m:direction>
<m:PositionPoints>
<m:xPosition>35.019823</m:xPosition>
<m:yPosition>-76.23092</m:yPosition>
</m:PositionPoints>
</m:Location>
<m:Names>
<m:name>R-0483</m:name>
</m:Names>
m:OutagelsolationEquipment>
:TroubleTickets>
<m:mRID>c95251c5-bf5f-4657-a9fb-0178fdf£3£f70</m:mRID>
<m:description>Lights out</m:description>
<m:Names>
<m:name>Ticket # 4398402</m:name>
</m:Names>
m:TroubleTickets>
UnplannedOutage>
plannedOutages>

Metering message payloads

I EndDeviceEvents

e. This information may be uséd by applications e.g. for outage management. A sequ
Am for EndDeviceEvents is@shown in Figure 96.

br multiple meters report a power down status. This information may indicate an outa
spective area of the*network.

ering
ence

ge in
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«CIM» «CIM»
MR-AMI NO-FLT
I I
(from Approved {from Approved
Actors) Actors)

1

I

I

I

I

I

Il

I

I

I

I
created(EndDeviceEvents) :
-3

|
|
|
|
|
]
|
|
|
|
|
|
7
|
|
|
|
|
|
|
|
|
|
|

Figure 96 — EndDeviceEvents

For firther details regarding EndDeviceEvents payload, see IEC 61968-9.

5.19.

Mete
devic
show

The 4
the reg

P  MeterReadings

5 a typical meter reading/sequence.

spective area ef'the network.

IEC

Readings message payloads-are designed to read the state of one or multiple mef
es. This information may\be'used by applications e.g. for outage management. Figure 97

tate of one or multiple metering devices is requested to check if the power is resto

ering

ed in
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(from Approved (from Approved
Actors) Actors)
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1
I I
I I
I I
I I
I I
| get(MeterReadings)

.
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reply(MeterReadings
e __ ply(MeterReading 8s)_

——————————

IEC

Figure 97 — MeterReadings sequence diagram

For fyrther details regarding MeterReadings payload, see IEC 61968-9.

5.20
5.20.

Work message payloads

1 WorkRequests payload

WorkRequests message payloadsjare designed to communicate requests for maintenance

inclug

e R
fo
R

e R
p

A Wo

in Fid

ling the work progress. Examples of requested work in the context of this document
equest for a work request number during unplanned outage repairs. This could be
r time recording purposed, for example.

bquest to clearitrees prior to performing outage restoration or to prevent future outa
bquest to_perform permanent repairs after an emergency fix has been made to rg
bwer afteryan unplanned outage

rkRequest may be communicated between different parties during its life cycle as §
ure98:

work
are:

used

jes
store

hown

e create (WorkRequests) — OMS->WMS
o reply (WorkRequests) — WMS->OMS
e changed (WorkRequests) - WMS->OMS (status changed or request is completed)

More

detailed examples are provided in Clauses A.8 and A.9.
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X X
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I

I
I
I
! create(WorkRequests)

i

reply(WorkRequests
< o ______IeplyWorkRequests) _ ______________ U

I
I
I
I
changed(WorkRequests) :

.
|
|
|
|
|

1

U @)
|
|
|
|
|

Figure 98 — WorkRequests sequence diagram
For further details regarding WorkRequests, see*lEC 61968-6.

5.21 | TroubleOrders

5.21.1 General

IEC

TrouBleOrders message payloads communicate requests for responding to Incidents and/or
UnplgnnedOutages including the.work progress received from the field crew. The payload also

incluges TroubleTickets associated with the TroubleOrder.

e The payload is usedite ‘communicate an Incident and/or an UnplannedOutage and/or gne or

miore TroubleTickets
e The payload includes the location where the work is to be performed.
e In ordert0. support the assignment of multiple crews to the same

chi.crew in working the TroubleOrder.

Incide

UpplannedOutage, the TroubleOrder payload contains one or more WorkTasks. There i
\A$:rkTask per crew that is assigned to the TroubleOrder. WorkTasks track the progrg
e

nt or
5 one
ss of

As shown in the example in Figure 99, a trouble order may be communicated between different

parties during its life cycle:

e A TroubleOrder is created to initiate the work

e A TroubleOrder is changed as the crews perform work and the status changes

e A TroubleOrder is changed if additional crews are assigned to the TroubleOrder

e A TroubleOrder is changed if additional information is received that causes the location of

the UnplannedOutage or Incident to change.
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sd TroubleOrders
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NO-FLT MC-FRD
| |
(from Agproved (from Agproved
Actprs) Actprs)
| |
| created(TroubleOrders) |
% ¥
| |
| |
: changed(TroubleOrders) :

Q .
| |
| |
| |
| |
| |
: changed(TroubleOrders) :
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| |
| |
| |
| |
| |

IEC
Figure 99 — TroubleOrders

5.21.2 Message payload

5.21.2.1 General

The tpp level of the.TroubleOrders payload is shown in Figure 100. At the top level, key elements
of a|TroubleOrder include an Incident Or an UnplannedOutage (or both) and the l[st of
TroulleTickets)\Which have been associated with them. In addition, the predicted or confirmed
Location ofithe Incident or UnplannedOutage is defined in the WorkTask. This is where a|crew
would typically be sent to start an initial investigation. Instructions to the crew can be plaged in
the comments field for the TroubleOrder.

There may be one or more WorkTasks associated with the TroubleOrder. When initially creating
a TroubleOrder, there must be at least one WorkTask. There must be a separate WorkTask for
each crew that is assigned to the TroubleOrder, so that estimated time to arrive (ETA) and other
status associated with each crew can be tracked.

The attributes of the TroubleOrders profile are described in Table 58.
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Table 58 — TroubleOrders Profile

Incidents

Attribute Data Type Cardinality Comments Description

TroubleOrders TroubleOrder [1..7]

Profile Attributes

description String [0..1] Free-form text field that
describes the
TroubleOrder

mRID String [0..1] GUID mRID of the

TroubleOrder.

Names Name [0..7] See B.56 Can be used to_provide
additional identifiery
such as internal

TroubleQrder numbé

=

comment String [0..1] Free:form comment
associated with the
TroubleOrder

createdDateTime DateTime [0..1] DateTime that the
TroubleOrder was
initially created.

lastModifiedDateTime DateTime [0..1] DateTime that the
TroubleOrder was Igst
changed.

revisjonNumber String [0..1] Revision number for this
document.

subjgct String [0..1] Document subject. Hree-
form text.

title String [0..1] Document title. Fred-
form text.

type String [02.1] Type of TroubleOrdgr.

Incidgent Incident [0..1] See 5.21.2.2 Associated Incident) if
any.

Issugr Issuer [0..1] See B.47 Person who issued the

TroubleOrder to theffield
crew or workforce
management systen.

statup Status [0..1] See B.79 Used to indicate whether
the TroubleOrder|is

open or closed. Pospible
values of status.valye
are ‘Open’, ‘Closed’

TroubleTicket TroubleTicket [0..%] See 5.21.2.4 List of TroubleTickets
that are associated with
this TroubleOrder

UnplannedOutage UnplannedOutage | [0..1] See 5.21.2.3 The UnplannedOutage, if
any, associated with this
TroubleOrder

WorkTask WorkTask [0..7] See 5.21.2.5 The set of WorkTasks
associated with this
TroubleOrder
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| = |astModifiedDateTime |
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=~ subject |
L

5.21.p.2

TroubleOrders [-] == ! TroubleOrder E;D_“EE'_
| i

e Sl

Figure 100 — TroubleOrders top:level message payload

TroubleOrders payload — Incident

IEC

The Incident component of TroubleOrders is shown in Figure 101. The purpose of this part of
the phyload is to describe the details of the Hazard.

IS |
—:_ comment |
|

H— al
| 1= description |
L

—lgdescription !

———————

5.21.2.3

—————————

IEC

Figure 101 — TroubleOrders — Incident payload fragment

TroubleOrders payload — UnplannedOutage

The UnplannedOutage element of TroubleOrders is shown in Figure 102. The attributes of the
UnplannedOutage appearing in the TroubleOrders profile are described in detail in 5.18.2.
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The payload includes sufficient information to get the crew to the location of the
UnplannedOutage. The comment and description are free-form text fields that describe the
UnplannedOutage, While the Location provides more precise geographic location information.
Names can be used to provide additional identifiers such as internal outage number.

When using this payload to dispatch a crew to an UnplannedOutage, the following information
can be populated as described below:

e metersAffected — a count of how many meters are currently predicted or confirmed de-
energized by this outage. Can be used to help determine restoration priority

e —date/time when the first customer lost power

e Npames — can be used to convey internal outage number

e type — string that describes the extent of the outage, e.g. customer, distribution transformer,
fuse, recloser, circuit breaker, etc.

e description — comments regarding the outage

e ouytagelsolationEquipment — in the case of a radial network configufation, this is a gingle
piece of equipment where the outage has been predicted or confitmed. In the casg of a
meshed network configuration, there may be multiple pieces of outage isolation equipment.
See Clause B.63.

|
| customersRestored |
L i

—=—E_descripti on |
LM N

N R

____________

S AREVS. A——

—: UnplannedOutage [%]—Et{l——:gsubject !
L 1 i

———————

" ' Q.=
DeEnergizedUsagePoint

EnergizedUsagePoint 0.

EstimatedRestorationTime

QOutagelsolationEquipment 0.
]

IEC
Figure 102 — TroubleOrders — UnplannedOutage payload fragment

When a field crew is dispatched to an uUnplannedOutage, they need to know its predicted or
confirmed location. The geographic location is provided in the TroubleOrder.Location element
of the TroubleOrder message.
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Additional location information can be provided in the payload in order to assist the crew in
responding to the unplanned outage. This consists of unplanned outage location information
and fault location information. Fault location is the location of the fault itself, such as a wire
down. Unplanned outage location is the location of the device that operated as a result of the

fault, such as a recloser or circuit breaker. This distinction is shown in Figure 103.
\
Two possible fault
locations are predicted,
each the same distance
from the outage
Outage is confirmed
at open circuit breaker
IEC
Figure 103 — Distinction between outage location(and fault location
If faylt location is available, LineFault and/or EquipmentFault may appear in the jnitial
TrouRBleOrders payload when it is sent to the field crew.4n addition, the field crew may identify
the agtual location of the fault and it is communicatediback to the control room in the LingFault
and/qr EquipmentFault elements of the payload.
The Jarious use cases of outage location and.fault location information are shown in Table 59.
The tpble also shows how UnplannedOutage:type determines where the information appears in
the phyload.
Table 59 — Additional outage location information
Use[Case | UnplannedOutage. Additional outage location information Additional fault
type locatign
information
Predi¢ted or | Customer Location of the outage is available in
confirmed DeEnergizedUsagePoints.UsagePointLocation.
customer
outagp It may be necessary to know the meter number when the
outage is predicted to an apartment building, for example,
or there are multiple meters at the same address. Meter
number is available in
DeEnergizedUsagePoints.Meters.Names
Predi¢ted*or | Service transformer | Location of the outage is available in
confirmed OutagelsolationEquipment.Location, which specifies
service the location of the transformer.
transformer
outage
Predicted or | Equipment Location of the outage is available in
confirmed OutagelsolationEquipment.Location, which specifies
equipment the location of the protective device.
outage on
radial
network
Predicted or | Equipment Location of the outage is available in
confirmed OutagelsolationEquipment.Location, which specifies
equipment the location of one or more protective devices.
outage on
meshed
network
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Use Case | UnplannedOutage. Additional outage location information Additional fault
type location
information
Predicted Equipment Location of the outage is available in LineFault
equipment OutagelsolationEquipment.Location, which specifies |and/or
?utﬁge and the location of one or more protective devices. EquipmentFa
au ) )
location ult identify one
information or more
is available locations where
the actual fault
is predicted to
have occurred.

The DeEnergizedUsagePoint part of the payload is shown in Figure B.8 and is described in
Subclause B.27.

The EquipmentFault attribute of the payload is shown in Figure 104.

— EquipmentFault [ ==

LineFault

[Figure 104 — TroubleOrders UnplannedOutage EquipmentFault payload fragment

The LineFault attribute of the payload is shown in Figure 105.

IEC
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Other attributes for UnplannedOutage are:

. oItageKind — enumeration that defines®whether the outage is closed, confi
partiallyRestored, predicted Or restored.

¢ sfatusKind — enumeration that defines the overall crew status for the UnplannedOu
Values are arrived, assigned, awaitingCrewAssignment, enroute Or fieldComplete

e a¢tualPeriod — used to record the actual power off and restoration times o
UnplannedOutage, using the'start and end attributes. See Figure 106
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=mRID |
______ 4
““““““““ M H . ..
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Figure 105 — TroubleOrders, UnplannedOutage, LineFault payload fragment

UpplannadOutage [ ==

actualPeriod [}

IEC

rmed,

tage.

f the

Figure 106 — TroubleOrders, UnplannedOutage — actualPeriod payload fragment

5.21.2.4 TroubleOrders payload — TroubleTicket

The TroubleTicket part of the payload is shown in Figure 107.
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Figure 107 — TroubleOrders — TroubleTicket payload fragment

Sincqg there may be many TroubleTickets associated with an UnplannedOutage, it may not be
pract|cal to send all of the TroubleTickets with the TroubleOrder. It is an implementation jissue
to determine how many and which TroubleTickets to send. For example, only those
TroubleTickets that have a Hazard, or have a customer with specialNeeds could be senf] The
attribptes of the TroubleTicket fragment are shown in Table 60.
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Table 60 — TroubleTicket attributes

Customer: TroubleTicket

Attribute

Data Type

Cardinality

Comments

Description

mRID

String

[0..1]

GUID

mRID of the TroubleTicket

description

String

[0..1]

Free form description of the
TroubleTicket

Names

[0.7]

See B.56

Can be used to provide additional
identifiers such as internal TroubleTicket
number.

4
et

com

Any-comments-that-the—eustomer
provided that might help diagnoseé.the
source of the outage

creat¢dDateTime

DateTime

[0..1]

Date and time this activity record hgs
been created (different ffom‘the
'status.dateTime', whichds the time pf a
status change of the\associated object, if
applicable). time the TroubleTicket was
created. This miay, be different (later]
than the time,that the TroubleTicket|was
reported. For.example, an IVR migh
receive the information some secongls or
minut€s, before the ticket is actually
created.

dateTjmeOfReport

DateTime

[0..1]

Date and time the trouble has been
reported.

firstResponderStatus

String

[0..1]

Indicates whether the first respondeyr
such as police, fire department etc.has
been notified and whether they are ¢n

site or en route.

lastMpdifiedDateTime

DateTime

[0..1]

Last time and date that the TroubleTicket
was modified.

multiglePremises

Boolean

[0..13

Set to true if the outage report indicpted
that other neighbors are also out of
power.

repor{ingKind

TroubleReportingKind

See C.24

Indicates how the customer reported
trouble. Enumeration that defines hgw

the customer reported the ticket. Vajues:
call, email, ivr, letter, other

resolyedDateTime

DateTime

[0..1]

Date and time this trouble ticket has
been resolved.

troubleCode

String

[0..1]

Trouble code (e.g., power down,
flickering lights, partial power, etc).

Authar

Author

[0..1]

See B.13

Person who created the TroubleTicKet,
usually the customer service
represenatative who entered the
TroubleTicket.

Custgmer

Customer

[0..1]

See B.25

Defines the name of the customer; Ipcale

S the tfanguage spoken, whife Kimd s an
enumeration with values:
commerciallndustrial, residential, etc.
specialNeed is used to indicate life
support, etc.

Editor

Editor

[0..1]

See B.31

Person who last made changes to the
TroubleTicket.

Hazard

Hazard

[0..7]

See B.46

Defines whether there is a hazardous
condition associated with the
TroubleTicket. There can be zero, one or
many.

Location

Location

[0..1]

See B.52

Defines the location of the trouble
identified by the TroubleTicket when it
refers to trouble that is not associated
with a ServiceLocation, such as a car
hit pole.
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Customer: TroubleTicket

Attribute Data Type Cardinality | Comments Description

ServicelLocation ServicelLocation [0..1] See B.76 |A ServiceLocation is a real estate
location, commonly referred to as
premises.

status Status [0..1] See B.79 |Can be used to log changes to the status
of the TroubleTicket

TroubleReporter TroubleReporter [0..1] See B.94 Person reporting the trouble.

TroubleSymptoms TroubleSymptoms [0..1] See B.94 | Set of symptoms that define the type of

trouble being reported.

5.21.2.5 TroubleOrders payload — WorkTask

The top level of the WorkTask part of the payload is shown in Figure 108 and. Figure 109. On
the irfitial assignment, there could be only one WorkTask for the TroubleOrder'and a smal| sub-
set of the attributes would be set, such as:

e comment, subject, title: free form text indicating any information ‘regarding the work |to be

performed

e kind (enumeration, values include: inspection, maintenancg, ‘repair, other)

e stfatusKind (enumeration indicating status of task; values include: approved, cangeled,

closed)

e crews information. See the description of crew information below.

o priority defines the relative priority of the WorkTask and is a compound. The rank part pf the
compound is an integer that defines the priority order.

e wprkLocation, which could be different to.the location of the overall TroubleOrder, as dgfined
by the various locations in the UnplannedOutage, TroubleTicket and Incident elements of
tT payload.

Detaifed attributes for WorkTask are:described in Table 61.

Table 61 — WorkTask attributes
Work: WorkTask
Attribute Data Type Cardinality | Comments Description

mRIQ String [0..1] GUID mRID of the WorkTask

descfiption String [0..1] Free form description of the
WorkTask.

Names Name [0..%] See B.56 Human-readable list of names
associated with the WorkTagk

comment String [0..1] Free-form text string associated
with the WorkTask

completedDateTime DateTime [0..1] Date and time work task was
completed.

contractorCost Money [0..1] Total contractor costs
associated with the work task.

createdDateTime DateTime [0..1] Date and time WorkTask was
created.

crewETA DateTime [0..1] Estimated time of arrival, so that
customer or police/fire
department can be informed
when the crew will arrive.

estimatedCompletionTime | DateTime [0..1] Estimated date/time that the
WorkTask will be completed.
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Work: WorkTask

Attribute Data Type Cardinality | Comments Description

kind WorkKind [0..1] See C.34 Kind of work.

laborCost Money [0..1] Total labor costs associated with
the work task.

laborHours Hours [0..1] Hours of labor expended under
work task.

lastModifiedDateTime DateTime [0..1] Date and time WorkTask was
last modified.

materialCost Money [0..1] Total material costs associated
with the work task.

start¢dDateTime DateTime [0..1] Date and time work task|wag
started.

statugKind WorkStatusKind [0..1] See C.35 Kind of status, specific to work.

subjgct String [0..1] Free-form text

taskKind WorkTaskKind [0..1] See C.36 Kind of@work.

title String [0..1] Freé-form text

Assefs Assets [0..%] See B.9 Defines the assets that are
involved in the WorkTask, iflany.

Crews Crew [0..1] See B.22 Crew type requested for thig
WorkTask or crew assigned|to
this WorkTask.

priority Priority [0..1] See B.69 Priority definition.

SwitghingPlan SwitchingPlan [0..1] See 5.8.2 mRID, description and Names
only.

WorKActivityRecords WorkActivityRecord | [0..*] See B.102 Records information about the
status of work or work task at a
point in time.

WorkLocation WorkLocation [0..1] See B.52 This inherits from Location gnd
has the same attributes.
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Figure 108 — TroubleOrders — WorkTask payload fragment (1)

Crews information for the WorkTask is shown in Figure B.5. The payload can be used ip two
different, ways, depending on where the crew assignment function is being performed. [Crew
assignment means determining the best crew to perform the work at the location defingd by
WorkLocation and with the skillset defined by CrewType. For example, crew assignment could
be performed either in an OMS or in a mobile workforce management system.

WorkLocation is a class that inherits from Location and in this message payload it has the same
attributes as the Location class.

If the crew assignment function is being performed by the business function that initiates the
TroubleOrder, then the TroubleOrder payload identifies the specific Crew, CrewType and/or
CrewMembers. Otherwise if the assignment is being performed by the business function that
receives the TroubleOrder, then the CrewType can be populated, leaving the crew and/or
CrewMembers blank.
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The FieldDispatchHistory element is used to track crew dispatch status changes related to this
WorkTask and would typically be filled out as the field worker works through the steps in the
lifecycle of the WorkTask. Each time the crew dispatch status changes, a new FieldDispatchStep
is added to the payload.

Figure 109 shows the priority, SwitchingPlan and WorkLocation elements of the WorkTask
payload. Priority and WorkLocation have already been described. SwitchingPlan is a reference
to a switchingPlan that is being used to coordinate switching for the work identified by the
TroubleOrder.

[ —
WorkTask - =4 Crews
| ——

g —

=type |

=mriD |

|V Ay . . 4
I SwitchingPlan Igt:Iasc:ri;:lttm'l !
| P, | A —— 4

A .

Names

It:::::::i
|| WorkActivityRecords [] "
1

—- mRID !

[\ . N 4

—‘gdescripti on |
i

IEC

Figure 109 — TroubleOrders — WorkTask payload fragment (2)

The WorKActivityRecords part of the payload is shown in Figure 110. This is used to record any
activities performed by the field crew. See Clause B.102 for a description of the elements.
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-4 WorkActivityRecords —— severity :
I |

_______

The Assets part of the WorkActivityRecords is shown in Figure 111. Seg, Clause B.102

desciliption of WorkActivityRecord. Attributes include:

hdergroundStructure

A
u

e Assetinfo — type data such as conductor type or device type
o

e PowerSystemResources — asset as it pertains to the“electrical network

IEC

Wwnerships — who owns the asset, such as a pole that is shared

Figure 110 — TroubleOrders — WorkTask WorkActivityRecords payload-fragment

ssetContainer — container of the Asset, such as a Cabinet, " Ductbank, Pole, Tow

er

—1| PowerSystemResources
L

Figure 111 — TroubleOrders — WorkTask, WorkActivityRecords, Assets payload

IEC

for a

or
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5.21.3 Example XML for an Incident TroubleOrder

The example XML below shows a TroubleOrder message that has an Incident associated with
it. This is used to communicate a request for a trouble shooter to be dispatched to an Incident.
This is indicated in the crew part of the payload that has a blank crew but a crew type of “Trouble
Shooter”.

The Incident was reported from a single TroubleTicket that is also part of this message, but the
Incident details are in the Incident itself. The Incident is referenced by the TroubleTicket.

<?xml version="1.0" encoding="UTF-8"7?>
<m:TroaubleQrder mlns-m="http- iec. ch/TCH 019/TronbleQrders#™
xmlnsfxsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:sfhemalocation="http://iec.ch/TC57/2019/TroubleOrders# TroubleOrders.xsd ">
<m:[roubleOrder>
:mRID>812b9%9002-c245-401b-bd32-467cldce8laa</m:mRID>
:comment>Car hit pole incident</m:comment>
:createdDateTime>2019-05-31T08:03:00</m:createdDateTime>
:description>Car hit pole at Jackson and Spear in Ontario</m:descriptidi®
:lastModifiedDateTime>2019-05-31T08:03:00</m:lastModifiedDateTime>  *
:subject>Trouble Order</m:subject>
:title>TroubleOrder 19201 for Incident 23153</m:title> (
: type>TroubleOrder for Incident</m:type>
h: Incident>
<m:mRID>33870e3d-4777-45c3-bl2c-fc8bfb80ac26</m:mRID>
<m:cause>Car hit pole</m:cause> p,
<m:comment>Car hit a pole at Jackson and Spear. No powelw€ported out.</m:comment>
<m:description>Wire is down</m:description>
<m:Hazard>
<m:type>Electric</m:type> /
<m:Names> ~
<m:name>Hazard 32125</m:name> A
</m:Names>
<m:status>
<m:dateTime>2019-05-31T07:54:00</m:dg@eTime>
<m:value>Unsafe condition</m:valuad
</m:status>
</m:Hazard>
<m:Location>
<m:direction>Intersection of_Jatkson St and Spear Ave</m:direction>
</m:Location> ‘
<m:Names>
<m:name>Incident 23153&Ant name>
</m:Names>
<m:status>
<m:dateTime>20l%—05—31T08:11:OO</m:dateTime>
<m:value>Associgabed with Trouble Order 19201</m:value>
</m:status> r
<fm:Incident>
<m:Issuer>
<m:Names>
<m:naffidyOfficer Forest Gump</m:name>
</m:Namhes>
<fm:IgSper>
<fn:NamesS>
MMame>Trouble Order 19201 </m:name>
</m:Names>
<m:status>
<m:dateTime>2019-05-31T08:11:00</m:dateTime>
<m:value>Pending trouble shooter assignment</m:value>
</m:status>
<m:WorkTask>
<m:mRID>02422dec-fb36-4471-8760-e75242422bd5</m:mRID>
<m:comment>Request for a trouble shooter to investigate Incident 23153</m:comment>
<m:createdDateTime>2019-05-31T08:26:00</m:createdDateTime>
<m:kind>inspect</m:kind>
<m:lastModifiedDateTime>2019-05-31T08:31:00</m:lastModifiedDateTime>
<m:statusKind>waitingToBeScheduled</m:statusKind>
<m:Crew>
<m:CrewType>
<m:Names>
<m:name>Trouble Shooter</m:name>
</m:Names>
</m:CrewType>
</m:Crew>

C

AANNANANANANANANANA



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021 —-201 -

<m:priority>
<m:rank>99</m:rank>
<m:type>Hazardous Incident</m:type>
</m:priority>
</m:WorkTask>
<m:TroubleTicket>
<m:mRID> £f369fdad9-cccd-4bec-9951-dbc041a72c05</m:mRID>
<m:comment>Caller (police) reports that a car has hit a pole at Jackson and
Spear</m:comment>
<m:createdDateTime>2019-05-31T07:22:00</m:createdDateTime>
<m:dateTimeOfReport>2019-05-31T07:22:00</m:dateTimeOfReport>
<m:firstResponderStatus>Police are on the scene</m:firstResponderStatus>
<m:lastModifiedDateTime>2019-05-31T08:09:00</m:lastModifiedDateTime>
<m:reportingKind>call</m:reportingKind>
<m:troubleCode>Wire down</m:troubleCode>
<m:Author>
<m:Names>
<m:name>Johnny Peters</m:name>
</m:Names>
</m:Author>
<m:Customer>
<m:Names>
<m:name>Officer Forest Gump</m:name>
</m:Names>
<m:0rganisation>
<m:phonel>
<m:areaCode>919</m:areaCode>
<m:cityCode>555</m:cityCode>
<m:localNumber>3142</m:localNumber>
</m:phonel>
</m:0rganisation>
</m:Customer>
<m:Editor> ),
<m:Names> -~
<m:name>James Johnson</m:name> y
</m:Names> .
</m:Editor>
<m:Hazard>
<m:type>Wire down</m:type>
<m:Names>
<m:name>Incident Hazard 32125</myhame>
</m:Names> .
<m:status>
<m:dateTime>2019-05-31T08¢Q):00</m:dateTime>
<m:value>Open</m:valueX
</m:status> e
</m:Hazard>
<m:Names>
<m:name>Trouble THcket 1232111</m:name>
</m:Names> v
<m:status>
<m:dateTime>R0L 9-05-31T07:36:00</m:dateTime>
<m:value>Omen</m:value>
</m:statugy
<fm:TroubgalN cket>
</mf Troubl®B®eder>
</m:Tkoub}edrders>

6 Document Conventions

6.1 Message payload definitions
6.1.1 General

Message payload diagrams and tables contained in the body of this document are to be
considered as normative.

Use cases and sequence diagrams presented in this document are for informative purposes
only, and represent usage examples for the normative message payloads.
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6.1.2 Mandatory versus Optional

The message payloads described within this standard were derived from use cases in Annex A
which satisfy an underlying business need for a specific information exchange. Each use case
provides a given context for the use of the CIM. Message payload diagrams describe the
elements which are passed. The elements depicted in dashed-line boxes are to be considered
optional in a given context. The elements depicted in solid boxes are to be considered
mandatory in a given context. If a diagram should depict an entire class as mandatory or
optional, the reader should interpret this to mean that the use of the class is either mandatory
or optional, but not that every element within the class is now mandatory or optional. The reader
shall refer to the normative definition of the class to determine this.

6.2 | Synchronous versus Asynchronous Messages

The Jse of asynchronous or synchronous messages in the sequence diagrams inthis’"docyment
is forlillustrative purposes only and is not prescriptive.

6.3 | Message exchanges
6.3.1 General

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

Use cases

This annex provides examples of network operations use cases associated with network outage

proviges his—ps

The H

LISR use cases describe the workflow necessary for informing operatiopal'systems
outadge and fault location, and for responding with fault isolation and restaration of hq
islangs of network. FLISR stands for Fault Location, Isolation, and Service Restoration.

ortant to note that the use cases and sequence diagrams

ples of usage for the normative messages payloads. There is no intent in thjs"part of
1968 to standardize specific business processes.

an oytage is detected by SCADA or predicted by outage analysis, typically’the best information

is as
addit

bociation of outage with a protective device that has tripped. Fault location refers fo the
onal observations, signals, and analysis necessary to identify the true cause of the oytage,

typically a line fault downstream of the protective device. Isolation is the process of switching

and (

utting that allows the fault location to be safely isolated for repaires. The process of
restofing power to healthy islands of network around the isclated area is referred to as s

rvice

restofation. There are two FLISR use cases, one for,.adtomatic closed loop control and one
where crews perform the switching manually.

A.2 | FLISR for SCADA-detected outage, SCADA switching
A.2.1 Description of the use case
A.2.11 Name of use case
) use case identification
ID Domain(s) Name of use case
Outage Management, Work FLISR for SCADA-detected outage, SCADA switching
Management, Distribution Management
A.2.1.2 Version Management
Version Date Name Area of Title Approval status
management (dd/mm/yyyy) author(s) or expertise / draft, for
charlges’/'Version committee domain / role comments, flor
voting, fingl
1 30/04/2019 WG14 Part 3 Outage Draft
Team Management,
Distribution
Management
and Work

Management
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A.2.1.3 Scope and objectives of use case

Scope and objectives of use case

Related business FLISR based on centralised control, IEC 61850-90-6
case

Scope This use case covers the receipt of a breaker open event and the automatic generation
and execution of a switching plan to isolate the fault and restore the healthy part of the
feeder by feeding the downstream part of the feeder from another feeder.

A.2.1.4 Narrative of use case

Narrative of use case

Short description — max 3 sentences

This FLISR workflow assumes a self-healing network, with all monitoring and control of the system provided by
SCADA and automatic outage response directed by the Fault Management function of a DMS, The messag¢q flow
is shown in the sequence diagram in Figure A.1, along with a description of the message flow in the table in
A.2.4.2. The use case considers the situation where a DSO may require approval front.a.TSO prior to
transferring load, such as when transferring more than a certain number of MVA between different substations

Complete description

This FLISR workflow assumes a self-healing network, with all monitoring and‘centrol of the system provided by
SCADA and automatic outage response directed by the Fault Management function of a DMS. The messag¢q flow
is shown in the sequence diagram in Figure A.1, along with a descriptiorof the message flow in the table in
A.2.4.2. The use case considers the situation where a DSO may require/approval from a TSO prior to

transferring load, such as when transferring more than a certain pumber of MVA between different substations.

When Network Monitoring (NO-MON, aka SCADA) detects an Gnexpected change in status of a protective
devide, it will report the change in status to Fault Management (NO-FLT, aka OMS). NO-FLT creates an

UnplannedOutage and sends the information to Custofer Operations (CS-TCM).

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

Faultf Management will evalulate different altefnatives and create a switching plan to isolate the problem ang
restofe power to healthy islands of network=Fault Mangement will evaluate one or more switching plan
variations for this purpose, and it will chose“the one that provides the most optimal balance of reserve current in
neighboring circuits.

Faultf Management will then evaluateswhether external approval of the switching plan is required. If external
approval is required, the operator will be notified and no switching plan will be executed. It is possible that gfter
the operator has gained approval to execute the plan, then the switching plan can be executed under operafor

contrpl a later time. This is-0dt included in the scope of this use case.

If external approval is notirequired, then Fault Management will send the SwitchingPlan to Switch Action
Schelduling (OP-SSC)xSwitch Action Scheduling will direct Network Control to execute each step of the selgcted
switching plan. With'the execution of each step, Fault Management will receive notification of changes to thg
netwprk due to'Switching, as well as operational safety tags for specific devices. Fault Management will inform
Custpmer Operations when customers who are out of power become restored to power during the process.

A.2.1.5 General remarks

General remarks
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A.2.2 Use case diagrams

Diagram of use case

X X X X X

aClM» aClM» aCIM» aClM» aClM»
NCO-NMON NO-FLT 0P-55C NO-CTL C5-TCM
| 1 1 1 1
(from Approved (from Approved (from Approved (from Approved (from Approved
Actors) Actors) Actors) Actors} Actors}
I 1 1 1

|
|
created{PSRMeasurements)__ |

Instantiate UnplannedQutage(s)
C

created(UnplannedOutages)

Evaluate alternatives and instantiate SwitchingPlan()

alt Evaluate if external approval is required/

[No external approval feguired]

created(SwitchingPlans)

-
loop Execute Switching Steps via S[‘.ADA/

create(PSRControls)

reply(PSRControls)

-
| creghed(PSRMeasurements)

created(PSRMeasurements)

|
changed(UnplannedOutages)

[External approval regpifed]

; Inform operator that closejd loop is not possible()
|
|

T
I
1
1
|
I
|
T
I
|
1
|
|

|
|
|
?
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

T Y



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

— 206 — IEC 61968-3:2021 © IEC 2021

A.2.3 Technical details

A.2.3.1 Actors: People, systems, applications, databases, the power system, and
other stakeholders

This use case is written using the following actors:

Actors
Grouping (Community) Group description
Network Operations (NO) IEC 61968-1 Interface Reference Model (IRM) Business Function
Customer-Service (PQ) |
Ac¢tor name Actor type Actor description Further informJtion
X . specific to\this|use
se¢ Actor list see Actor see Actor list Chte
list
NO-NMON System Network Operations — Network Monitoring.
Receives changes in measurement values from
the field.
NO-HALT System Network Operations — Fault Management.
Analyses incoming data from a variety of sources
and creates and manages unplanned outades to
track customers out of power.
OP-§SC System Network Operations — Switch Order Scheduling.
NO-QTL System The business function within SCADA that sends
remote commands to field deviges.
CS-TICM System Customer Service — Trouble ‘€all Management.
Receives calls from customers and reports status
of unplanned outages.te customers.
A.2.3.2 Preconditions, assumptionsjpost condition, events
Use case conditions
ActorISystemIInformationlContractr Triggering Pre- Assumption
) event conditions
A breaker Although the FLISR function may
trips due to a process multiple measuremegnts
fault from different fault sensing
devices, only a single
PSRMeasurements is showr) in
this use case.
A.2.3.3 References / issues
References
No. References type Reference Status Impact on use case Originator / Link
Organisation
Standards IEC 61968-3, Use case is being used
to validate these
IEC-61968-8 standards.
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A.2.3.4 Further information to the use case for classification / mapping

Classification information

Relation to other use cases

IEC 16850-90-6 details the interaction between field devices and the FLISR function. This use case is
concerned with the interactions between FLISR, switching plans and customer service.

Level of depth

System level use case that illustrates and guides system implementation.

Prioritisation

Generic, regional or national relation

View

Further keywords for classification

A.2.

A.Z.il Step by step analysis of use case
1

Preconditions

’ o
Scenario conditions

No Scenario name Primary actor Triggering event Pre-condition Post-
conditipn
A.2.4.2 | FLISR for NO-NMON A breaker opens The fault
SCADA- dée.to a location is
detected downstream fault identified and
outage, SCADA automatic
switching switching is

performed|to
isolate the| fault
and minimjze
the numbelr of
customers|out.
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A.2.5 Information exchanged
Information exchanged
Name of Description of information exchanged Requirements to information data

information

exchanged R-ID
PSRMeasurements Discrete and analog value changes from the

field.

PSRControls Commands to open and close switches.
SwitchingPlans Sequence of open and close commands to

isolate a fault and restore the maximum number
of customers.

UnplannedOutages | Affected customer counts and list of de-
energized usage points.

A.2.6 Common terms and definitions

Common terms and definitions m%‘u

J
Term Definition G:\

A.3 | FLISR for trouble call and AMI outage, crew switching

A.3.1 Description of the use case

A.3.11 Name of use case
U§er}§e identification
1D Domain(s) AA\ Name of use case
Outage Management, Work FLISR for trouble call and AMI outage, crew switching
Management, Distribution Management

A.3.1.2 Version management

Version | C)V Date Name Area of Title Approval status
management . author(s) or expertise /
charjges / Versi §&\ (dd/mmlyyyy) committee Domain / Role draft, for
comments, for
\O voting, fingl
1 24/05/2019 WG14 Part 3 Outage Draft
Team Management,
Distribution
Management
and Work
Management
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A.3.1.3 Scope and objectives of use case

Scope and objectives of use case

Related business FLISR based on centralised control, IEC 61850-90-6
case

Scope This use case covers the receipt of a breaker open event and the dispatch of a crew to
determine the location of the fault. It covers the manual or automatic generation of a
switching plan to isolate the fault and restore the healthy part of the feeder by feeding
the downstream part of the feeder from another feeder. The switching is performed
manually by a field crew or a control room operator sending control commands from the
switch order.

A.3.1.4 Narrative of use case

Narrative of use case

Short description — max 3 sentences

This FLISR workflow assumes a network with no ability to automatically detect a faultrand no automatic outa
respgnse. All investigation and switching activities are performed by a field crew. Thé\use case considers th
situajion where a DSO may require approval from a TSO prior to transferring load, such as when transferrin
more|than a certain number of MVA between different substations

T 5 @
[0}

Complete description <

An unplanned outage can be created as a result of receiving any combination of TroubleTickets from CIS or]
EndOeviceEvents from AMI. This results in a crew being dispatched-to‘the predicted location of the unplanned
outage to determine the location of the fault. Once the crew has lecated the fault, they communicate this bafk to
the cpntrol room and a switching plan is written that will isolate-the fault and energize customers both
dowrlstream and upstream of the fault, if possible.

Faultf Management will then evaluate whether external approyal of the switching plan is required. If external
approval is required, the operator will be notified and nosswitching plan will be executed.

If external approval is not required, Network Operations provides the selected switching plan to Workforce
Manggement. A field crew will execute each step_of\the selected switching plan. Workforce Management wil
keep[Network Operations informed of the progress of the switching plan. With the execution of each step,
Netwprk Operations will notify Fault Management of changes to the network due to switching, jumpers, and futs,
as well as operational safety tags for specific devices. Some or all of the switching steps can be executed uking
SCADA commands, instead of the field crew performing them.

To verify restoration of customers, Edult Management may ping Metering. Fault Management will inform

Custpmer Operations of customers it*believes have become restored to power. If callbacks to customers by
Custpmer Operations reveal that acustomer is still out of power, Customer Operations will submit a new trquble
ticket to Fault Management,

A.3.1[.5 Genéral remarks

General remarks
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A.3.2 Use case diagrams
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Diagram of use case

sd FLISR for Trouble Call and AMI Outage / Crew Switching/

x X

NO-FLT MR-AMI

X

«CIM» «CIM» «CIM»
NO

P

xR R

«CIM» «CIM» «CIM»
OP-SSC CS-TCM MC-SCHD

| | | | | |
(from Agproved (from Agproved  (from Agproved (from Approved (from Agproved  (from Agproved

Actprs) Actprs) Actprs) Actprs) Actprs) Actprs)
|

X

Field Crew «CIM»

|
(from Agproved )
Actprs) (from Agproved

X

NO-CTL

Actprs)

CreRtedtrUThETTRe S

|
|
|
T
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| (EndDeviceEvents)I

LrJ
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UnplannedOutage()

| created(UnplannkdOutages)
T

created(TrouLleOrders)
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TroubleTickets()

changed(Trouh)IeOrders)

created(Swi{chingPIans)

:I Evaluatd alternatives and
@) Instantia:te SwitchingPlan()

|
Y
|
!
!

Determine external approyalstatus of
34__| :switching plan, i1’|needed()

T
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J

Locatilon of Fault()

alt Approval
|
[All Ekternal Approvers Agprove]

| |
crgate(SwitehingOrgers)
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|
|
|
|
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A.3.3 Technical details

A.3.3.1 Actors: People, systems, applications, databases, the power system, and
other stakeholders

This use case is written using the following actors

Actors
Grouping (Community) Group description
Network Operations (NO) IEC 61968-1 Interface Reference Model (IRM) Business Function
Customer-Service (PQ)
Mainienance and Construction
(MC)
Metel Reading (MR)
Ac¢tor name Actor type Actor description Further informadtion
X . specific to this|use
se¢ Actor list see Actor see Actor list case
list
/s
NO-NMON System Network Operations — Network Monitoring.
Receives changes in measurement values from
the field.
NO-HALT System Network Operations — Fault Management.
Analyses incoming data from a variety. of sources
and creates and manages unplanped outages to
track customers out of power.
OP-§SC System Network Operations — SwitchvOrder Scheduling.
NO-QTL System The business function within SCADA that sends
remote commands tocfield devices.
CS-TICM System Customer Serviecen="Trouble Call Management.
Receives calls from customers and reports status
of unplannedioutages to customers.
MR-AMI System Advanced Metering Infrastructure
MC-§CHD System
A.3.3.2 Preconditions, assumptions, post condition, events
y ( Use case conditions
Actor/System/Information/Contract Triggering Pre- Assumption
event conditions
A breaker
trips due to a
fault
A.3.3.3 References / issues
References
No. References type Reference Status Impact on use case Originator / Link
Organisation
Standards IEC 61968-3, Use case is being used to
IEC 619686, validate these standards.
IEC-61968-8,
IEC-61968-9
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Classification information

Relation to other use cases

service.

IEC 16850-90-6 details the interaction between field devices and the FLISR function. This use case is
concerned with the interactions between manual fault location, field crews, switching plans and customer

Level of depth

System level use case that illustrates and guides system implementation.

Prioritisation

Generic, regional or national relation
View
Further keywords for classification .

A.3.j Step by step analysis of use case
1

A.3. Preconditions
Scenario conditions
No Scenario name Primary actor Triggering event Pre-condition Post
conditipn
A.3.4.2 | FLISR for NO-FLT A‘breaker opens The fault
trouble call and due to a location is
AMI outage, downstream fault identified gnd
crew switching manual
switching is
performed|to
isolate the| fault
and minimjze
the number of

customers

out.
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A.3.5 Information exchanged
Information exchanged
Name of Description of information exchanged Requirements to information data
information
exchanged R-ID

MeterReadings

Request/reply to determine the energization
status of a meter

PSRMeasurements

Discrete and analog value changes from the
field.

PSRControls

Commands to open and close switches.

SwitdghingActions

Request to execute a switching plan step.
Includes operation to be performed and the
network component to perform it on.

SwitdhingEvents

Notification of a change in the state of the
network. Includes operation performed and the
network component that it was performed on.

SwitdhingOrders

Request to schedule crews to a SwitchingPlan

SwitghingPlans

Sequence of open and close commands to
isolate a fault and restore the maximum number
of customers.

TroubleOrders

Request to schedule a crew to an
UnplannedOutage.

Confirmed fault location of UnplannedOutage

TroubleTickets

Customer report of an outage. Includes
customer identification and usage point
impacted.

UnplannedOutages

Affected customer counts and list;of ‘de-
energized usage points.

A.3.6 Common terms and definitions

Common terms and definitions

Term

Definition

A.4 | Planned outage for maintenance — Manual process

The Jequefnce shown in Figure A.3 is based on the business process of a large European ytility.
The g¢urrent process includes very little interoperability between systems, but instead manual
intergctions. Also this sequence assumes that all switches are not telemetered and rgquire

manual operation.

When planned work requires isolation of an area for maintenance, a work manager first submits
a work request to the work management system (in this case SAP). The work manager then
separately makes a request to a control room operator via email for a switching plan to isolate
the work area. The operator creates “switching schedules”, which are essentially a work order
and switching plan combined (perhaps the closest concept in CIM would be a SwitchingPlan).
One switching plan contains all steps for isolation, service restoration, and return to normal
state. After the necessary approvals, the operator emails the switching schedules to the work

manager.
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The work manager now assigns the switching schedules to a field crew, and 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. The work manager either emails the
switching schedules to the crew leader, or just prints it out and hands it to him.

The field crew travels to the work area. Upon arrival, the crew leader contacts the operator to
say they are ready for work. The operator validates that the switching schedule is still valid in
the current state of the network. Now the crew is free to execute all isolation and service
restoration steps in the switching schedule, and informs the operator when this switching is
complete. The operator updates the DMS to reflect the changes.

The’;ll/ork area is now de-energized. The maintenance crew contacts the operator to regyest a
“permit for work”, also known as a clearance. The crew lead receives and owns the-permit to
work during the maintenance. Note that only one person can receive the permit to work, typically
the crew lead. This person cannot reassign the permit to work to another crew member 4 only
the operator can do this.

After|completion of the maintenance work, the crew lead contacts the-operator to return the
perm|t to work. Then the crew continues execution of the switchingischedule to returp the
network to normal state and informs the operator.
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sd Part 3:20.1 - Planned Outage for Maintenance - Manual Process /
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IEC

A.5 Planned outage for maintenance

A.5.1 General

This use case describes how a planned outage is requested, a switching plan is created and
the switching plan is executed. It follows the manual process described in Clause A.4, but in
this case the majority of the steps are automated. It was developed using the IEC use case
template.
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A.5.2 Description of the use case
A.5.2.1 Name of use case
Use case identification
1D Domain(s) Name of use case
Customer Support, Outage Request, creation and execution of a planned outage.
Management, Work Management
A.5.2.2 Version management
Version Date Name Area of Title Approv Qe us
management author(s) or expertise /
charjges / Version (dd/mm/yyyy) committee Domain / Role d@ o
c?g_’ nts, for
_. Vvoting, fingl
1 24/04/2019 WG14 Part Customer Draft
Teams Focus Information
Community Systems,
Outage
Management
and Work
Management

A.5.2.3

Scope

and objectives of use case

Scope and objectives Q}ge case

Rellated business

case

Scope

This use case covers the reguest, creation and execution of a planned outage.
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A.5.2.4 Narrative of use case

Narrative of use case

Short description — max 3 sentences

A switching plan is requested by work management, which is then written by operations personnel. The
switching plan is then scheduled for execution and customers who will be impacted are notified. Once the
execution has started, customer service is notified of when customers are de-energized and then re-energized.

Complete description

The sequence starts with a SwitchingPlanRequest, which is used to convey a request from work management
(or other business function) to network operations that switching needs to be performed. This could be a request

to isolate part of the network in order for maintenance or construction work to be performed. The payload
incluges—the-type-ef-workto-beperformedand-whenitsheutd-start—The-typical-outcomeof =

SwitghingPlanRequest is the creation of a SwitchingPlan. A SwitchingPlan is a sequence of pre-defined steps
that typically perform operations to change the state of the network, such as a sequence of switch open and

closg operations.

Switgh Action Scheduling (OP-SSC) acknowledges receipt of the request with a reply message. The
SwitghingPlan is then developed by creating steps, either manually or automatically.

The $witchingPlan goes through various review and approval processes within the Switch.Action Schedulin
functjon. Upon completion of the development of an approved SwitchingPlan, Switch Action Scheduling maKes a
requg¢st to Work Scheduling and Dispatching (MC-SCHD) to create a SwitchingOrder Using the SwitchingOrders
mesgage. The SwitchingPlan is not yet communicated outside of the Switch Action Scheduling function.

The $witchingOrder is scheduled within Work Scheduling and Dispatching. Once(it has been scheduled, Wdrk
Schelduling and Dispatching replies with a SwitchingOrders message, to indi¢ate that the SwitchingOrder hgs
been|scheduled.

Finally, Customer Service is notified of the planned outage via a PlannedOutageNotification message, which is
used|to notify customers about the planned outage.

It is possible to reschedule or cancel a switching order. This reqliest typically originates from network operafions
due tp a change in the network configuration or a weather event. The request to reschedule goes to
mainfenance and construction to provide resources for the revised date/time. The new date/time is then
communicated to customer support via a PlannedOutageNotification message.

The actual operational steps for a SwitchingPlan are.defined using the SwitchingPlan profile. Operational steps
can dqomprise different SwitchingActions that determine what operation is to be performed and on what network
compgonent. At the time that the SwitchingPlan is.executed, different profiles are used to coordinate the
execltion between the control room, field crewsi@nd SCADA. It is possible for a SwitchingPlan to consist solely
of oprational steps that are performed by a figld crew or solely operational steps that are performed
autorpatically via SCADA, or a combination of the two.

The frigger that starts the execution of'the SwitchingPlan is when OP-SSC sends a SwitchingPlans messagg to
MC-HRD, which has the latest appreved version of the SwitchingPlan to be executed. This is shown in
Figune A.4.

The gequence diagram then shows how a switching step is sent from the control room to a field crew by using a
SwitdhingActions message«Even though the field crew may already have a complete copy of the SwitchingRlan,
this mhessage is used to-request the field crew to execute the specific step referenced in the message.

The fleply indicates that.the field crew has received the instruction to execute a switching step. The
SwitghingEvents message is a confirmation that the switching step has been executed.

The g$equenceldiagram also shows how a ControlAction step is coordinated by a sequence of PSRControls,
replyland P§SRMeasurements when the step is executed using SCADA commands.

The $eqlence diagram also shows how customers support is notified when a SwitchingStep is executed tha
causes'\customers to be de-energized and whenever the customer count changes. These notifications are dpne
using the PlannedOutages message.

A.5.2.5 General remarks

General remarks

The tracking of switch orders is a key to safely operating the electric network. Coordinating switch order
execution electronically between the control room and field crews can reduce ambiguity in switching and reduce
switching errors.

A.5.3 Use case diagrams

There are several sequence diagrams associated with this use case. The sequence diagrams
are shown along with each step in the use case.
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Diagram of use case

Figure A.2 is a diagram that shows the creation of a switching plan.

Figure A.3 shows changes being made to a switching plan

Figure A.4 shows the execution of a switching plan

A.5.4 Technical details

A.5.4.1 Actors: People, systems, applications, databases, the power system, and
other stakeholders
This pse case is written using the following actors
Actors
Grouping (community) Group description
Netwprk Operations (NO) IEC 61968-1 Interface Reference Model (IRM) Business Function
Custpmer Service (CS)
Maintenance and Construction
(MC)
Ag¢tor Name Actor Type Actor Description < Further informdtion
specific to this[Use
seg Actor List see Actor see Actor List o Case
List v
CS-JSRV System The customer service actor‘provides information
to customers regarding their electric service.
MC-§CHD System Maintenance and construction scheduling.
OP-S§SC System Network Operations— Switch Order Scheduling.
NO-QTL System The business function within SCADA that sends
remote commands to field devices.
MC-HRD System Maintenance and Construction — field resource
dispafch.
A.5.4.2 Preconditions, assumptions, post condition, events
A Use case conditions
Actor/SystemlInfor/mation/Contract Triggering Pre- Assumption
event conditions
A request for All planned outages requireja
switching is switching plan to be written pnd
created used to track its execution.
A.5.4.3 References / issues
References
No. References type Reference Status Impact on use case Originator / Link
Organisation
Standards IEC 61968-3 Use case is being used to
validate these three
IEC 61968-6 standards.
IEC-61968-8
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A.5.4.4 Further information on the use case for classification / mapping

Classification information

Relation to other use cases

Level of depth

System level use case that illustrates and guides system implementation.

Prioritisation

& - - : 1 '
TeNneTic; .eg.unal-of-n-atrm'ra. reTatron

View -~(]>)'

Further keywords for classification @J
N

A.5.5 Step by step analysis of use case

A.5.5.1 Preconditions

Scenario conditions’

available to execute
it.

No Scenario name Primary actor Triggering.event Pre-condition Post-
S conditipn
A.5.8.2 | Creation of MC-SCHD A request is made A switchinp
switching plan for,a®witching plan plan is crefated
to\be created and impacfed
customers|are
notified.
A.5.8.3 | Switching order | OP-SSC The start time/date A switching plan The switching
is updated of a switching order | exists order is
needs to be updated apd
changed, e.g. due impacted
to bad weather. customers|are
notified.
A.5.9.4 | Execution of OP-SSC The due time/date A switching plan The switching
switching plap for a switching plan exists and plan is
arrives. resources are executed.
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Figure A.2 shows the creation of a SwitchingPlan.

X X X

«CIM» «CIM» «CIM»
MC-SlCHD OP-ISSC CS—C'SRV
(from Approved (from Approved (from Approved
Actors) Actors) Actors)

1

I
create(SwitchingPlanRequests) [

reply(SwitchingPlanRequests) J

<_ _____________________________

J
| |
|
|
|

o Instantiation of SwitchingPlan(s)
create(SwitchingOrders)

Instantiation of SwitchingOrder(s)

reply(SwitchingOrders)
created(PlannedOutagéNotifications)

Y. R ¢ W W

IEC

Figure A.2 — SwitchingPlan<reation
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Figure A.3 shows the updates during the lifecycle of a SwitchingOrder. The same process can
be repeated if several changes are required to be made over time. It is also possible to cancel
the SwitchingOrder completely.

X X X

«CIM» «CIM» «CIM»
MC-SCHD 0P-55C CS-CSRV
1 1 I
(from Approved (from Approved (from Approved
Actors) Actors) Actors)
1 1

bpt SwitchingOrder is changed/

i
loop SwitchingOrder is changed/
! change(SwitchingOrders)

Ll
I

i ; modification of SwitchingOrder(s)

reply(SwitchingOrders)

|
I
T
|
|
1
!
!
|
s

1
|
I

T
1
|
1
|
|
|
|
|
1
|
!
|
|
|
|
1
|
|
1

changed(PlanhedQutageNotifications)

-0

|
|
T
|
T
|
|
' IEC

Figure A.3 — switchingOrder changes
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Figure A.4 shows the execution of a switching plan.

X X XX

«CIM» «CIM» «CIM» «CIM»
NO-'CTL OP-'SSC MC—'FRD CS-CISRV
(from Approved (from Approved (from Approved  (from Approved
Actors) Actors) Actors) Actors)
1 1 1 1
: : created(SwitchingPlans) : :
| |
l 1 |
l 1 |
Idop Execute SwitchingPlanSteps / : :
1 1 |
alt Switching Plan Execution / | 1
[Swit?hing Step Executed by Crew] create(SwitchingActions) | JI
l |
: reply(SwitchingActions) :
| Y o Y I
l 1
! ! created(SwitchingEvents) 1 I
l 3 < |
| (r} |
R S N T FYMYfYSY<Y,Y €YY T 1, T ¢ ST dew-
[Swit#hing Step Executed using SCADA] : :
| | |
| create(PSRControls) [ |
1 |
1 |
reply(PSRControls 1 |
o _replyPSRConuol) > ! |
U 1 |
1 created(PSRMeasurements) | 1 1
| | | |
@) 1 |
| 1 |
T A T T
| | |
1 1 1}
alt Change in DeEnergized UsagePointy : :
[Number of DeErfergized UsagePoints changes from 0 to > 0] ! |
' created(PlannedOutages) H
I ] @
R B et e e e R EEEE
[Other change in'Number of DeEnergized UsagePoints orgther change] ! |
: changed(PlannedOutages) }
l 1
I T 1 I
1 I 1 |
l l 1 1
T T T T
| | 1 1
T T T T
1 l 1 1
l l 1 1
IEC
Figure A.4 — SwitchingPlan execution
A.5.6 Information exchanged
/( ) Information exchanged
e of Description of information exchanged Requirements to information qata
information
exchanged R-ID

A.5.7 Common terms and definitions

Common terms and definitions

Term Definition
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A.6 TroubleTicket creation

A.6.1 Description of the use case

A.6.1.1 Name of use case

Use case identification

ID Domain(s) Name of use case

Outage trouble call entry into CIS and creation of trouble ticket

A.6.1.2 Version management

Version management
Version Date Name Domain Area of Title Approval status
mianagement author(s) expert expertise /
charjges / version | (dd/mm/yyyy) or Domain / Role draft, for
committee comments, flor
# voting, fingl
1 24/04/2019 WG14 Part Customer Draft
Teams Information
Focus Systems,
Community Outage
Managemeént

A.6.1.3 Scope and objectives of use case

Scope and objectives of use case

Related business Customer Information System ifteraction with Outage Management System
case
Scope This use case includes customer interaction with a customer service representative as

well as an automated,call taking system such as a interactive voice response system.

A.6.1.4 Narrative of use-case

P

- Narrative of use case

C Short description — max 3 sentences

A customer experighees power out and calls the utility to report their power is out. The call taker collects
information aboutithe problem and records it in the CIS, which sends the trouble call information to the OMS.
The OMS returns)information about the outage if available.

Complete description

A cugtomer experiences power out and calls the utility to report their power is out. The call taker collects
inforrmatiomabout the probtem and Tecords it the TS, whith sends the troubte cattmformation to the OMS.
The OMS performs analysis to determine whether this is a new or existing outage and returns status and
estimated restoration time for the outage if available.

A.6.1.5 General remarks

General remarks

A.6.2 Use case diagrams

The activity diagram shows the main activities from the main actors and the key deliverables.
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Diagram of use case

X X

wCIM» aCIM»
C5-TCM NO-FLT
| 1
(from Approved (from Approved
Actors) Actors)
I 1

|

[

! created(TroubleTickets) I
[

alt

[Customer is part of a rmnwn UnplannedOutage]

changed{UnplannedOutages)

et b

changed(TroubleTickets)

changed(UnplanpedCutages)

|
i
|
b
|
:
8
|

A.6.3 Technical details

A.6.3.1 Actors: People, systems, applications, databases, the power system, and
other stakeholders

This Use case is writtemusing the following actors

Actors
Grouping.(community) Group description
Netwgrk Operations (NO) IEC 61968-1 Interface Reference Model (IRM) Business Function
Actor name Actor type Actor description Further informjation
s¢eactor list see actor see actor list specific to thig use
list case
Customer Information | System A Customer Information System (CIS) is a computer
System (CIS) system that stores customer information for a utility
and manages interactions between the customer and
the utility.
Outage Management |System An Outage Management System (OMS) is a computer
System (OMS) system that keeps track of customers who are out of
power and maintains electric system reliability
indices.
Customer Service Person A Customer Service Representative is a person at a
Representative utility who communicates with utility customers,
(CSR) usually via telephone.
Customer Person A customer is a person who is supplied energy by the
utility.
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Preconditions, assumptions, post condition, events

Use case conditions

Actor/System/Information/Contract Triggering Pre- Assumption
event conditions
A customer Customer had
experiences a | power.
power outage
A.6.3.3 References / issues
References
No. | References type Reference Status Impact on use case Originator /, ||Link
Organisation
Standards IEC 61968-3, Use case is being used
to validate these two
IEC 61968-8 standards.
A.6.3.4 Further Information to the use case for classification./-mapping

Classification information

Relation to other use cases

<

Level of depth ~

Syste¢m level use case

Prioritisation

Generic, regional or national relation

View

Further keywords for classification

A.6.

A.6.

1

Preconditions

Step by step analysis of use case

Scenario conditions

and CIS can make this
determination

Representative | part of a known outage

No. Scenario name Primary actor Triggering event Pre-condition Post-condition
4.1 | Customer calls who is Customer Customer experiences Customer had A new
not part of a known Service a power outage who is power UnplannedOutage
outage Representative | not part of a known is created in OMS
outage
4.2 | Customer calls who is Customer Customer experiences Customer had A new
part of a known outage Service a power outage who is power UnplannedOutage
and CIS cannot make Representative | part of a known outage is created in OMS
this determination
4.3 | Customer calls who is Customer Customer experiences Customer had A new
part of a known outage Service a power outage who is power UnplannedOutage

is created in OMS



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021

—234-

‘pdjeslo s| ebeinpopauueidun mau e ‘abejno
(174 umouy e\e Jed jou s| Jawolsnd ay) 4| "abeyno umouy Jo)o119|gnoJ ]
abejnppauue|dun (INDL1-S9) SID -ON) SINO | p®ieald B 10 11ed si Jawo)snod ay} Jl 88s 0} S398Yd SINO sisAjeuy abeinp sazAjeue SNO ¥
(L14-ON) weyshg SO
huowabeue| 0} J@)2118|gnoJ ]
13d118|gqnod ] abeino | (NOL1-SO) SID | pejeasd Afuz |18 s|qnol | spuss SI0 €
‘[S10 ul pajeaso
S| }9)2119|gN0oJ] MauU B ‘S||ed Jawolsno e awl)
yoe3] 19011 9|gnod] e sajealo gD "swoydwAs abeino
(WoUl-sD) weysAs ‘UoIJEWIOJUI YOB(||ED SI91UD YSD ‘dWeU Jawoisnd uoljewJojul
uoljewJou| pue juiod abesn se Yyons uoljewJojul JoWoIsNd abejno
jo)01]18|gnoJ | Jawolsny ySo ajealo soAdl}al S|D pue gD ul Jawolsnd dn s)ool ¥YsD | Ahu3z 1D ejgnolt sI91Ud YSD z
swoldwAs abeino (4s9)
‘pojosyie 8OIAISS JO aAlleluasaiday Jamod
uoljeolluapl — |eqIdA | 99IAleS Jawoisn) Jawojsnp V/N Ajpn sjeo Jawoisny | Ahu3g e 8jgnoll | seso7 Jawoisn)d 1
¢/ (1030€)
pabueyoxa (1039e) J9A1929 (v 199npoud Ajinnoy/ssaosoad "ON
uoljewaojuj uofijew .oy uoljewuoju| CRITNETS Kj1Anoy/ssasoud jo uonduoasaqg Jo awepN JuaAg dajs
A
abejno umouy e Jo Jed Jou S| oym s||eo Jawoisnd :aweu oleuddg
/~C olLIeUdDS
lewdoN —sdoys  Z'H9'V


https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

—235-

IEC 61968-3:2021 © IEC 2021

"SINO 0} 19%9119|gN0J | PUSS-O} Pasu

(oL ou s| 818y} pue abeino umouy e jo Jed S| J8WQISNO 8y} jey)

-S§9) woalgAs saulwialap S|D "swoldwAs abeino ‘uoljewlolul }ded(|eo siajus uoljew.lojul

uoljewlqju| ¥SD ‘oweu Jawoisno pue juiod abesn se(ydns uoljewlojul abejno
193911 9|gnoJ ] Jawoigno yso a}eald JOWO0)SNO SaAdI}al S|D pue S| Ul JawdlsSnd dn s)00| ¥YSD Kiu3g ||eo a|gnol SJ9lUd ¥SH ez

(40308)
pabueyoxa (10308) J9AI9g0U J13anpoud K11A130y/ssao0.d "ON
uoljewuoju| uoljew.oju uoljewaoju| 90IAIBS AAnoy/ssaosoud jo.uondiaasaq Jo awepN jJuaAng dajs
SINQ 2U} 0} ||BD 8|gNnoJ} 8Y) puas 0} jou aploap Aew }1 usy) abBINO UMOUSNE U}IM [|BO 8|gN0J} 8Y) 8)BI00SSE 0O} 8|qe SI S| 3y} §| :awieu oLIeUdDS

oueuass ()
-

SIY} JO aieme S| S0 pue afBjno umouy jo jed s oym sjjed JPwolsn) — g aAlJeuUId)} Y P9V
8]0 0} pauinjas s| uojjewlojul abengpauue|dun
ay\ebeino umouy e jo Jed s| Jowolsno sy} §| "abejno 19yo119|qnoJ
abejnpopasuuejdun (WND1-920) s1D | (1L14-ON) SINO | psbueys umouy| e jo Jed S| Jawolsnd ay) jl 83s 0} S¥99Yd SINO qisAjeuy abeinp sazAjeue SNO e v
(L714-ON) fusishs SO
juswgbeuepy 0} }9)0119|qnoJ
1oxolle|gnol L pbeno (WD1-SD) SID | Ppejealo Aiuz ||1eQ eiqnou | spuss §I0 ye ¢
'SI1D Ul pajeald s|19)d118|qnol L
(Wol M3U E ‘s||ed Jawojsnd e awl} yoeg ‘swoljdwAs
-g9) usisAs abejno ‘uoljewloyul 3oeq|ed SI9JUd YSD dWeu uoljewJojul
uolpwWIOU| Jawojsno pue julod abesn se yons uoljew.ojul J8Wo}sno abejno
}o)0119|qnoJ ] Jaolsn) 4so ajealo saAsl}al S| pue SO ul Jswoisnd dn s}00| ¥YSO | A3 |[eD s|gnol slajua ¥So Jeg
(1039€)
pabueyoxa (1030€) 191920 J39npoud Koy /ssaosoud "ON
uoljewJojuj uoljewjojuj UoljEWIOU| ERIVVETS A1Anoy/ssaosoud jo uonduosag Jo awenN Juang dayg

uoljeulwIB}ap SIY} d¥ew jouued S| Ing abeino umouy e jo Jed si oy

s||eo Jawolsn)

:dwleu olileuadg

oLeUddS

‘swes ayj ale sabessaw Qyj o

Sy} JO aleme }jou S| SI9 }nq abejno umouy jo jied S| oym s||ed JI8WO0ISND — | SAIRUIDYY

5 ‘9seo [ewJou 8y} 0} [eonuapl sI siyl JION

€YoV


https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

— 236 — IEC 61968-3:2021 © IEC 2021
A.6.5 Information exchanged
Information exchanged
Name of Description of information exchanged Requirements to information data
information
exchanged R-ID

TroubleTicket

Location of the problem, nature of the problem,
whether there is a hazard (e.g. wire down),
name of customer, notification information

UnplannedOutage

Location, related outage information including
estimated time of restoration, status, hazard

information

A.6.6 Common terms and definitions
Common terms and definitions
Term Definition
A.7 | CIS and OMS interactions during an unplanned‘outage
A.71 General

This |use case describes Customer Informationisystem interactions with OMS whegn an
unplgnned outage is created or its status changes. It was developed using the IEC use|case
template.
A.7.2 Description of the use case
A.7.21 Name of use case
) Use case identification
ID Domain(s) Name of use case
Customer Support, Qutage Customer Information system interactions with OMS whep an
Management unplanned outage is created or its status changes
A.7.2.2 Version management
Version Date Name Area of Title Approval status
m@anagement author(s) or expertise /
charlgés’/ Version (dd/mmlyyyy) committee Domain / Role draft, for
comments, flor
voting, final
1 24/04/2019 WG14 Part Customer Draft
Teams Focus Information
Community Systems and
Outage

Management
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A.7.2.3 Scope and objectives of use case

Scope and objectives of use case

Related business Customer Information System interaction with Outage Management System
case
Scope This use case covers unplanned outage creation or status changes in OMS that need to

be communicated to CIS. Planned outages are not included in this use case.

A.7.2.4 Narrative of use case
Narrative of use case
Short description — max. 3 sentences
An upplanned outage is created or the status of an unplanned outage changes such that customers who arg part
of th¢ outage need to be notified or their status needs to be updated in CIS. This is needed, $o'that customers
can Qe provided with accurate information if they call the utility. In addition the CIS may maintain a history df
outages for each customer.
C
Complete description (
Variqus triggers can cause the status of an unplanned outage to change. These(include crew status changep
(assigned, enroute, arrived), estimated restoration time changes, the cause of-the’outage has been determiped
and the outage has been restored. Also, changes in the list of affected customers for the outage need to be
communicated to the CIS. These changes are communicated to the CIS se'that the CIS can update its
TroubleTickets, outage history and/or notify the customers affected.
A.7.2.5 General remarks
General remarks
The fleporting of the status of UnplannedOutages to'customers is a key business process in a utility that car
imprgve customer satisfaction.
A.7.3 Use case diagrams
The sequence diagram in Figure A.5 shows the main activities from the main actors| The
remajlning sequence diagrams are shown along with each step in the use case.

N\ .
,.O Diagram of use case

Figurle A.5 is an overview diagram that shows the main steps of the use case.

Figurle A.6 shows the creation of an Unplanned Outage.

Figur|e A.7 shows various updates during the lifecycle of an Unplanned Outage

Figurle Av8.shows two outages being combined during outage prediction

FigurLa A O shows an outage heing split into two outages during outage prediction

Figure A.10 shows the restoration of an Unplanned Outage
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«CIM» «CIM» «CIM»
NO-N'IVION MR-IAMI NO;FLT
(from Approved (from Approved (from Approved
Act?rs) Actlors) Act?rs)

ref

UnplannedOutagesCreate

ref

UnplannedOutagesUpdate

UnplannedOutagesRestoration

A7

!

A.7

Figure A.5 — UnplannedOutages Overview

Technical details

Actors: People, systems, applications, databases, the power system, ang¢
other stakeholders

IEC

This pise case is written using the following, actors:
A\U Actors
Grouping (community) \O Group description

Netwprk Operations (NO)

IEC 61968-1 Interface Reference Model (IRM) Business Function

system that sends and receives data from meters
that can provide remote reading and other
capabilities.

N
Ag¢tor Name Actor type(_) Actor description Further informdtion
. . . specific to this|use
se¢ actor list sezﬂ$r see actor list case
Customer System A Customer Information System (CIS) is a It is shown as CS-
Information computer system that stores customer information | TCM in the diagrams.
Systg¢m (CS- for a utility and manages interactions between the
TCM customer and the utility.
Outage System An Outage Management System (OMS) is a It is shown as NQ-
Manggement computer system that keeps track of customers FLT in the diagrams.
Systg¢m (INO-FLT) who are out of power and maintains electric
systerrretiabitity dices:
Customer Service | Person A Customer Service Representative is a person at
Representative a utility who communicates with utility customers,
(CSR) usually via telephone.
Customer Person A customer is a person who is supplied energy by
the utility.
SCADA System Supervisory Control and Data Acquisition — a It is shown as NO-
computer system that monitors the state of the NMON in the
electric network through remote sensor and can diagrams.
change the state of the network through
commands to remote actuators.
AMI System An AMI (Advanced Metering Infrastructure) is a It is shown as MR-

AMI in the diagrams.
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A.7.4.2 Preconditions, assumptions, post condition, events

Use case conditions

Actor/System/Information/Contract Triggering Pre- Assumption
event conditions

An
Unplanned
Outage is
created.

A.7.43 References [ issues

References
No. References type Reference Status Impact on use case Originator / Link
Organisation
Standards IEC 61968-3, Use case is being used
IEC 61968-8 tsc:avnadlgirzt: these two

A.7.4.4 Further Information to the use case for classification / mapping

<

Classification information ,

Relation to other use cases

Level of depth

System level use case that illustrates and guides system ifmplementation.

Prioritisation

Generic, regional or national relation

. View

Further keywords for classification

P
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A.7.5 Step by step analysis of use case
A.7.5.1 Preconditions
Scenario conditions
No. Scenario Primary actor Triggering event Pre- Post-
name condition condition

A.7.5.2 | Unplanned SCADA A fault occurs that triggers system

alt 1 outage created protection to open.
from SCADA
event

A.7.5.2 | Unplanned AMI A fault occurs that triggers system

alt 2 outage created protection to open and one or more
from metering AMI meters are de-energized.
event Metering reports an

EndDeviceEvent to OMS.

A.7.8.2 | Unplanned CIS A fault occurs that triggers system

alt 3 outage created protection to open and one or more
from customer customers are de-energized. A
call customer calls the utility to report

an outage.

A.7.4.3 | Unplanned Outage Any change to an outage, such Unplanned
outage status Management estimated restoration time change} outages exist
changes System outage cause added/changed, in the system.

switching operation impacting’the
outage, outages being combined,
outage being split.

A.7.4.3 | Unplanned Outage The crew status of/an ‘outage Unplanned
outage crew Management changes. outages exist
status System in the system.
changes

A.7.9.4 | Unplanned Outage Outage isirestored.
outage is Management
restored System
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Figure A.6 shows the creation of an unplanned outage.

X

X X

X

I

«CIM» «CIM» «CIM» «CIM»
CS-TCM NO-NIMON MR-AMI NO-FLT
I I 1
(from Approved (from Approved (from Approved (from Approved
Actors) Actors) Actors) Actors)
1 1 1 1
l l l 1
| | | |
alt OMS receives information regarding an unplanned outag}f : :
[Customer:Reports Power Off] : : :
: : created(TroubleTickets) : :
@) I I -0
| | |
1 1 1
t------ e L e m e e RS e - - - ---

Figure A.6 — UnplannedOiitage creation

O RS lecccccccaccaanccscccsncensgdeccconncnnesNu-S00.) P W\ VO I R

[k Repdfrts Power Off] | | |
1 1 1 created(EndD;viceEvents) 1

| l -~ =

| | & ( -9

l l l 1

l l l 1
L) 1 1 1
| | | 1
l l l 1
l ! l 1
l created(UnplannedOutages) IR [

1 L L 1

0] 1 I i}
1 l T 1
! ! | !

IEC
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Figure A.7 shows various updates during the lifecycle of an unplanned outage.

X X X

X

«CIM» «CIM» «CIM» «CIM»
Cs-TCM NO-NMON MR-AMI NO-FLT
1 1 1 1
(from Approved (from Approved (from Approved (from Approved
Actors) Actors) Actors) Actors)
1 1 1

alt Unpl d Outage Chang Statuy

Change(s)

Affected()

Figur|
when
is a

comb

Figure A.7 — UnplannedOutages update

ined_into a single outage upstream.

1
| l
1 |
| 1
| l
[Crew Status Changes] ! ! P —
? : : I‘@ CTEW Status cidl gES
! ! changed(UnplannedOutages) !
o) 1 [
---------- (ot ittt ittty i
[Putage Cause identified] | [
i i changed(Unplannedoutages) | IZ] Outage Causels] Identifig
o) i |
---------- Rttt bttt ittt bttt bbbttt bbbttt bl bttt bbb bbb bl b phthhbdd ' S Zube
[Estimated Rest:oration Time Changes] : :
| | | T i Estimated Restoration Ti
| | changed(UnplannedOutages) |
@ T T
T 1 l
1 1 l
W ——— hessrsnncnansnnansnnens heconnnosnsonnnannnnnnsanas I'E 0. NSPRRPN S . .1, N - - N -7 ---
[pwitching Changes Customers Affected] ! !
13 : : IZI Switching Changes Custo
: : changed(UnplannedOutages) :
Q 1 I
| 1 l -
1 1 l [
fdececaaaaad T becsccccccccncalecccccnaan 4o R Sl ()2 - R - besecccsccancasa
[putages Being:combined] : : :
ref ,
Outages Being Combined .
T T T T
1 1 [ 1
o frosssesccsscscccccc N St w & St L b, bbbl aln W ' afndabu fommmmsmmmemmmes
[Putage Being 3plit] 1 1 1
| 1 1 1
ref g
Quiage Being Split
T T T T
1 1 | 1
| 1 1 [
T T, T T
1 ) l [
1 1 1 1
' ' ! \

e A.8 showsitwo outages being combined during outage prediction. This typically hap
more inforfmation arrives that indicates that where there were two predicted outages,
common.foot cause upstream of the original outages. The two outages are therefore

IEC

pens
there
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«CIM» «CIM»
CS-TCM NO;FLT
(from Approved (from Approved
Actlors) Actlars)
I l
1 |
1
[
I
alt Outages Being Combined /

[Original Outages Closed]

changed(UnplannedOutages)

p Scope of outage changes()

One of the original
outages is closed

changed(UnplannedOutages)

created(UnplannedOutages)

One Original Outagé Closed]
1

changed(UnplannedOutages)

changed(UnplannedOutages)

A newoutageis
created by combining
the original outages

One of the original
outages is closgd

The othér original
outage is updated by
cembining with the
original outage that
was closed

Figure A.8 — Outages being combined

The other origipal
outage is clgBed

Figure A.9 shows an outage being split inte>two outages during outage prediction. Thi

happen, for example, when a new confirmed outage is created downstream of a larger pred
outade and now the patten of TroubleTickets indicate that there should be two preg

outades instead of one.

IEC

5 can
icted
icted
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«CIM» «CIM»
Cs-TCm NO-FLT
(from Approved (from Approved
Actors) Actors)
| |
| |
| |
: F Scope of outage changes()
I
|
| alt Outage Being Split /
| - )
l [Original outage retained and one new outagecreated] || | ______J :I:r:‘iingdmal outage is
| changed(UnplannedOutages) _ . - - - w-=-=-====="""""1 " i
L]
|
| created(UnplannedOutages)
o 1 ——— 1
: ________________________________________________________ B s Rb R DT TR Anewoutage (s
l [Original outage closed and two new outages created] created
|
: changed(UnplannedOutages)
e —
e b b . ]
Llj created(Unplanqe_d-(zutages) ________ 1t original outage is
" Tl closed
| TTeeell
l created(UnplannedOutages) Tl
Q Jbhd
l .l | T
| i | Anewoutageis
: T ! created
: Asecond neoltage
! is created
IEC
Figure A.9 =~ Outage being split
A.7.54 Steps — Unplanned outage is restored
~ .
AN~ Scenario
Scengrio name: | OMS restores an-unplanned outage
S
Step Event Name of" | Description | Service | Information | Information Informatign
No. processlé»‘vity of process/ producer receiver exchangeld
’_O Activity (actor) (actor)
1 Outage |Outage/Analysis |Service to changed |NO-FLT CS-TCM UnplannedOutpages
is one or more (OMS) (CIS)
partially customers
restored who are part
of an
unplanned
outage is
restored
2 Outage Outage Analysis |Service to all |changed [NO-FLT CS-TCM UnplannedOutages
is fully customers (OMS) (CIS)
restored who are part
of an
unplanned
outage is
restored
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Figure A.10 shows the restoration of an unplanned outage.

X

X

aClM» aCIM»
CS-TCM NO-FLT
I I
(from Approved (from Approved
Actors) Actors)
|
I
I
I
I
L
U Outage is Partially or Fully Restared
changed({UnplannedOutages)

I
|
|
|
|
|
|
|
:
Q
i
|
|
|
|
|
|
|
|
I
|

IEC
Figure A.10 — UnplannedQutage restore
A.7.6 Information exchanged
Information“exchanged
Name of Description of information exchanged Requirements to information data
information ¢
gxchanged R-ID

EndQeviceEvents

PSRIMeasurements

UnplannedOutages

A.7.7 Common terms and definitions
Common terms and definitions
Term Definition
A.8 Car hits pole but there is no outage
A.8.1 Description of the use case
A.8.1.1 Name of use case
Use case identification
1D Domain(s)

Car hits pole but there is no outage; resulting interaction between customer

service and network operations.
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A.8.1.2 Version management

Version management

Version Date Name Domain Area of Title Approval status
management author(s) expert expertise /

changes / Version | (dd/mmlyyyy) or Domain / Role draft, for

committee comments, for
voting, final

1 24/04/2019 WG14 Part Customer Draft
Teams Information
Focus Systems,
Community Outage

Management

A.8.1.3 Scope and objectives of use case

Scope and objectives of use case

Related business Car hits pole and there is an outage.

case

and interaction between OMS and field crew dispatch.

Scope This use case includes passer-by interaction with a customer service representative
after a car hits a utility pole but there is no outage, interaction between OMS and C|IS,

A.8.1.4 Narrative of use case

Narrative of use case

Short description —max 3 sentences

A ve

abou

icle hits a utility pole and a passer-by calls the,utility to report that a pole has been hit. The informatio

the problem is sent to the OMS; no other information is received that there is an outage. The OMS tracks
statup changes and reports changes to the CIS, including repair of the pole.

=]

Complete description

A ve
colle

field

icle hits a utility pole and a passer-by calls the utility to report that a pole has been hit. The call taker
Cts information about the problem-and records it in the CIS, which sends the trouble call information to

OMS]| The information in the TroubleTicket is used to create an Incident, which is dispatched to a field crew|to
invedtigate. Changes in the lifecyele of the incident are reported to the CIS and the incident status is chang

Ccomplete after the field work has been completed.

the

bd to

A.8.1.5 General remarks

General remarks
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A.8.2 Use case diagrams

The activity diagram shows the main activities from the main actors and the key deliverables.

Diagram of use case

sd Car Hits Pole, no outage with WorkRequest /

ork Management
System

changed(TroubleOrders)

1

changed(Incidents)

create(WorkRequests)

+ L
reply(WorkRequests)
e e A - — Nt

«CIM» «CIM» B «CIM»
CS-TCM NO-FLT The TroubleTicket is MC-FRD T
| | i | |
(from Approved (from Approved USTd to;eaort the hit (from Agproved |
Actprs) Actprs) poleandthe Actprs) 1
| | CUSTOMEr's POWer 15 | |
1 created(TroubleTickets) ! notout : :
Lr] | |
: | Instantiation of Incident(s) : :
I 0 I I
| created(Incidents) | |
LIJ changed(incidents) created(TroubleOrders) ! :
1 v |
Q I I
| T | |
N A T |
loop Status of TroubleOrders is communicated to CS-TCM / | |
T | |
| changed(TroubleOrders) | |
@] |
changed(Incidents) | |
| |
U ! |
| | |
L h |
| | |
| ! |
| Crew makes |
: assessment() :
o |
|
|
|
L

]

i
&

!

|

|

|

|

!
LIJ

|

l

|

|

|

|

|

- — &
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A.8.3 Technical details

A.8.3.1 Actors: People, systems, applications, databases, the power system, and
other stakeholders

This use case is written using the following actors:

Actors
Grouping (community) Group Description
Network Operations (NO) IEC 61968-1 Interface Reference Model (IRM) Business Function
Actor-name Actor-type Actordescription Eurther-information
: i specific to tlﬁé use
se¢ actor list see actor see actor list c
list
D
Passpr-by Person A person who is a member of the public and is not
acting in the role of a utility customer.
Custpmer Service | Person
Reprgsentative
(CSR)
Trouble Call System
Manggement
(TCM)
Outape System An Outage Management System (OMS)/s a
Manggement computer system that keeps track of customers
Systg¢m (OMS) who are out of power and maintains electric
system reliability indices.
Mainienance and System
Consttruction
Field|Resource
Dispatch
Work System
Manggement
System
A.8.3.2 Preconditions, assumptions, post condition, events
. ) Use case conditions
ActorlSystem/Information@-tract Triggering Pre-conditions Assumption
event
.
A vehicle hits | The pole was intact and there were
a utility pole no ungoing unplanned outages on
the circuit that is associated with the
pole.
A.8.33—References/issues
References
No. References type Reference Status Impact on use case Originator / Link
Organisation
Standards IEC 61968-3, Use case is being used
to validate these three
IEC 61968-6, standards.

IEC 61968-8
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A.8.3.4 Further Information to the use case for classification / mapping

Classification information

Relation to other use cases

Level of depth

System level use case

Prioritisation

& - - : 1 '
TeNneTic; .eg.unal-of-n-atrm'ra. reTatron

View -~(]>)'

Further keywords for classification @J
N

A.8.j Step by step analysis of use case
1

A.8. Preconditions

Scenario Conditiou§

No. | Scenario name Primary actor Triggering event Pre-condition Post-condition
4.1 Passer-by calls Customer Service Car hits a pole Pole is intact The pole is

to report that a Representative repaired.

car has hit a

pole
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A.8.5 Information exchanged
Information exchanged
Name of Description of information exchanged Requirements to information data
information
exchanged R-ID

TroubleTickets

Location of the problem, nature of the problem,
whether there is a hazard (e.g. wire down).

Incidents

Location, related field crew status information,
incident status, hazard information.

A.8.6 Common terms and definitions

Common terms and definitions

Term

Definition

A.9 | Car hits pole and there is an outage

A.9.1 Description of the use case

A.9.1.1 Name of use case

Use case identification

1D Domain(s)

and network operations.

Car hits pole and there is anvoutage; resulting interaction between customer service

A.9.1.2 Version management

.

A Version management
Version Date Name Domain Area of Title Approval status
mlanagement author(s) expert expertise /
charjges / Version | (ddimmlyyyy) or Domain / Role draft, for
y committee comments, for
voting, fingl
1 24/04/2019 WG14 Part Customer Draft
Teams Information
Focus Systems,
Community Outage
Management

A.9.1.3 Scope and objectives of use case

Scope and objectives of use case

Related business
case

Car hits pole and there is no outage.

Scope

and interaction between OMS and field crew dispatch.

This use case includes passer-by interaction with a customer service representative
after a car hits a utility pole and there is an outage, interaction between OMS and CIS,
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A.9.1.4 Narrative of use case

Narrative of use case

Short description — max 3 sentences

A vehicle hits a utility pole and a passer-by calls the utility to report that a pole has been hit. The information
about the problem is sent to the OMS; subsequently other information is received that there is an outage. The
OMS tracks status changes and reports changes to the CIS including repair of the pole and restoration of power.

Complete description

statu
incid
after
This
in its
done

of th¢ unplanned outage are reported to the CIS and the unplanned outage status is changed to field,'compl

A vehicle hits a utility pole and a passer-by calls the utility to report that a pole has been hit. The call taker
collects information about the problem and records it in the CIS, which sends the trouble call information to the

values, indicating that there is also an unplanned outage that resulted from the vehicle hit pole. The
bnt is associated with the unplanned outage and the association is reported to CIS. Changes in the life

the field work has been completed to repair the pole and restore power.

Lse case is sufficiently different from the car hits pole but there is no outage to warrant itbg€ing a use g
own right. In the previous use case, the interactions between all parties (CIS, OMS and, field crew) we
at the Incident level, while in this use case, the interactions are done at the UnplanfnedOutage level.

to

bte

ase

(]

A.9.1

.5 General remarks

General remarks <
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A.9.2 Use case diagrams

The activity diagram shows the main activities from the main actors and the key deliverables.

Diagram of use case

sd Car Hits Pole, Outage with WorkRequest /

ork Management
System

«CIM» «CIM» «CIM» «CIM» «CIM»
cs-TeM MR-AMI NO-NMON NO-FLT MC-FRD
| | | | |
(from Approved (from Agproved (from Agproved (from Approved (from Agproved

Actprs) Actprs) Actprs) Actprs) Actprs)
' ' ' '

| |
created(TroubI%'l’lckets) :

|
| Instantiation or modification ofj Incident(s)

created(lnciclents)

hIt OMS Receives Information Regarding an UnplannedOutage /

-——O0----0O--

Custlbmercalls to report {)oweris off] |

I
1 | created(TroublqTickets)
R b2 Lol doooos
i | |
AMI feports power is of
t P P ff createll(EndDeviceEvents)
1

SCAdA reports breaker is Ippen]
created(PSRMeasurement:

i

; lnstantiation of UnplannedOutage()
0

created(UnplanneldOutages)
T

|
|
| 1
| | Association of Incident and UngdlannedOutage()
J

1
[
1
[
1
1
[
|
1
[
1

O
1
[

| |

changed(UnplanngdOutages) g |

: created(TroubleOrders) :
changed(UnplannédOutages) LIJ

¢ ! U !

a T T

loop TroubleOrder status changes are communicated to CIS/ | |
7 T o changed(TroubleOrders) "

|
changed(Uanannq‘dOutages)

optFoIIow-upworkneeded/ create(WorkRequests)

reply(WorkRe¢quests
e e plyWorkRgauests) _ ___ ____ ___

|
|
1
Q
|
|
|
|
|
|
|
|
|
|
|
|
|
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A.9.3

A.9.3.1

Technical details

— 257 -

other stakeholders

This use case is written using the following actors:

Actors: People, systems, applications, databases, the power system, and

Actors
Grouping (community) Group description
Network Operations (NO) IEC 61968-1 Interface Reference Model (IRM) Business Function
Actor-name Actor-type Actordescription Eurther-information
i : specific to tlﬁé use
sed actor list see actor see actor list c
list
D
Passpr-by Person A person who is a member of the public and is not
acting in the role of a utility customer.
Custpmer Service | Person
Reprgsentative
(CSR)
Trouble Call System
Manggement
(TCM)
Outape System An Outage Management System (OMS)/s a
Manggement computer system that keeps track of customers
Systg¢m (OMS) who are out of power and maintains electric
system reliability indices.
Mainienance and System
Consttruction
Field|Resource
Dispatch
A.9.3.2 Preconditions, assumptions, post condition, events
\O Use case conditions
ActorlSystem/InformationlContrac\gc) Triggering Pre-conditions Assumption
(‘, event
A vehicle hits | The pole was intact and there were
a utility pole no ungoing unplanned outages on
the circuit that is associated with the
pole.
A.9.3.3 References / issues
\</§.) References
hd
NO. Ufl‘;ll‘;ll\:l‘:S Rcfclcll\.c statua :lllpd\at UIT UoT Laot CI;E;IldtUI l’ Link
type Organisation
Standards IEC 61968-3, Use case is being used to
validate these three standards.
IEC 61968-6,
IEC 61968-8
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Classification information

Relation to other use cases

Level of depth

System level use case

Prioritisation

& - - : 1 '
TeNneTic; .eg.unal-of-n-atrm'ra. reTatron

View

Further keywords for classification

A.9.5 Step by step analysis of use case
A.9.51 Preconditions
Scenario conditions’
No. | Scenario name Primary actor Triggering event Pre-condition Post-condition

4.1

Passer-by calls
to report that a
car has hit a
pole

Customer Service
Representative

Car hits a pole

Pole is intact and

there is no outage.

The pole is
repaired and
power is
restored.
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A.9.6 Information exchanged
Information exchanged
Name of Description of information exchanged Requirements to information data
information
exchanged R-ID

TroubleTicket

Location of the problem, nature of the problem,
whether there is a hazard (e.g. wire down).

Incident

Location, related field crew status information,
incident status, hazard information.

A.9.7 Common terms and definitions

Common terms and definitions

Term

. e Vd
Definition \0
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B.1

Annex B
(normative)

Payload fragments

General

The tables in this clause are the normative data requirements for the Network Operations
related profiles.

Comj
utilitie
(CIM

The ¢
or p
IEC 4

lete data definitions can be found in IEC 61968-11, Application integration at, el
bs — System interfaces for distribution management — Part 11: Common information n
extensions for distribution.

rofiles in this clause may have many types of serialization such as XSD}"RDF, XML, J
otobuf. For SOAP or JMS based integration guidance the reader is referrg
1968-100:2013.

ectric
nodel

SON,
ed to

Many| classes inherit from identifiedObject shown in Table B.1.(The mRID attribute is dgfined
as a |string, but leading practice is that mRID should be constrained to a globally uniqpe ID
(GUID).
Table B.1 — IdentifiedObject
Core: IdentifiedObject
Attribute Type Cardinality Comment

aliasName string [0..1] Not used in Part 3 profiles

descfiption string [0..1]

mRIQ string [0..1] GUID

namse string [0..1] Not used in Part 3 profiles

In thg following tables, profiles are detailed with a combination of attributes and super clagsses.
A super class is an attribute which is itself, a class, e.g. Status. These tables document|parts
of prpfiles and are“hence referred to as payload fragments. The profiles that use fhese
fragments are documented in Subclause 5.3 and subsequent subclauses.

B.2 | Ac¢cumulator fragment

Accumulator represents an accumulated (counted) IVMleasurement, €.g. an energy value.

The attributes of Accumulator that are used in IEC 61968-3 profiles are shown in Table B.2.
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AccumulatorValue represents an accumulated (counted) MeasurementValue.

The attributes of AccumulatorValue that are used in IEC 61968-3 profiles are shown in

Table B.3.

Table B.3 — AccumulatorValue payload fragment

Lot \.al
trarorvartae

Attribute

Data type

Cardinality

Comments

Description

mRIO

String

[0..1]

GUID

mRID of
AccumulatorValue.

descliption

String

[0..1]

Free-form description of
AcctmulatorValue.

Namgs

Name

[0..7]

See B.56

Human-readable names
for AccumulatorValug.

sens@rAccuracy

PerCent

[0-.1]

The limit, expressed ps a
percentage of the sempsor
maximum, that errorg will
not exceed when the
sensor is used under,
reference conditions.

timegtamp

DateTime

[0..1]

The time when the va
was last updated

ue

valug

Integer

[031]

The value to supervige.
The value is positive

MeagurementValueQuality

MeasurementValueQuality

[0..1]

See B.53

Measurement quality
flags. Bits 0 to -10 arg
defined for substatiof
automation in draft
IEC 61850-7-3. Bits
15 are reserved for fi
expansion by that
document. Bits 16 to[31
are reserved for EMS
applications.

1to
ture

MeagurementValueSource

MeasurementValueSource

[0..1]

See B.55

MeasurementValueS¢purce
describes the alternative
sources updating a
MeasurementValue. User
conventions for how {o
use the
MeasurementValueS¢purce
attributes are described in
the introduction to
IEC 61970-301.

B.4

ACLineSegment fragment

An ACLineSegment is 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.

Figure B.1 shows the payload fragment for ACLineSegment.


https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021

e 1
= description I

The 3ttributes of ACLineSegment that are used in IEC 61968-3.profiles are shown in Tabl¢ B.4.

Figure B.1 — ACLineSegment payload fragment

Table B.4 — ACLineSegment payload fragment

IEC

Wires: ACLineSegment

Attr|bute Data Cardinality | Comments Description Used by Profilgs
type
mRIQ String [0..1] GUID mRID of ACLineSegment. UnplannedOutaged
SwitchingPlans
SwitchingActions
SwitchingEvents
descyiption | String [0..1] Free-form description of UnplannedOutagef
ACLineSegment. L
SwitchingPlans
SwitchingActions
SwitchingEvents
Names Napre [0..7] See B.56 Human-readable names for UnplannedOutagef
ACLineSegment. o
SwitchingPlans
SwitchingActions
SwitchingEvents
Assets Asset [0..1] See B.9 mRID, description and Names UnplannedOutages
only. Asset associated with this L
ACLineSegment, such as a pole | SWwitchingPlans
or a vault. SwitchingActions
SwitchingEvents
Location Location | [0..1] See B.52 Location of the ACLineSegment | UnplannedOutages

SwitchingPlans
SwitchingActions

SwitchingEvents



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021

— 267 —

Wires: ACLineSegment

Attribute Data Cardinality | Comments Description Used by Profiles
type
Terminals Terminal | [0..1] See B.90 For IEC 61968-3 profiles, SwitchingPlans
although there are two L )
terminals associated with an SwitchingActions
ACLi_n_eSegment, only one i_s SwitchingEvents
specified because the terminal
is used to determine where to
connect temporary equipment to
the network. If temporary
equipment needs to be
connected to two ends of the
same ACLineSegment then the
same ACLineSegment would be
repeated, once with terminal1
and once with terminal2
B.5 | ActivityRecord fragment
An ActivityRecord records activity for an entity at a point in time; activity may be for an pvent
that has already occurred or for a planned activity. The attributes of ActivityRecord that are
usedl|in IEC 61968-3 profiles are shown in Table B.5.
Table B.5 — ActivityRecord payload fragment
Common: ActivityRecord
Attribute Data type Cardinality | Comments Description
mRIQ String [0..1] GUID mRID of ActivityRecord.
descfiption String [0..1] Free-form description of ActivityRecdrd.
Names Name [0..%] See B.56 Human-readable names for
ActivityRecord.
createdDateTime DateTime Date and time this activity record has
been created (different from the
'status.dateTime', which is the time df a
status change of the associated objeft, if
applicable).
reasqgn String [0..1] Reason for event resulting in this actjvity
record, typically supplied when user
initiated.
sevefrity String [0..1] Severity level of event resulting in this
activity record.
type String [0..1] Type of event resulting in this activity
record.
status Status [0--T] See B.79 Tnformation on consequence of even
resulting in this activity record.
B.6  Analog fragment

Analog represents an analog Measurement.

The attributes of Analog that are used in IEC 61968-3 profiles are shown in Table B.6.
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AnalogValue represents an analog MeasurementValue.

The attributes of AnalogValue that are used in IEC 61968-3 profiles are

Table B.7 — AnalogValue payload fragment

shown in Table B.7.

Meas: AnalogValue

Attribute

Data type

Cardinality

Comments

Description

mRIO

String

[0..1]

GUID

mRID of AnalogValug.

descliption

String

[0..1]

Free-form desgcription of
AnalogValueé.

Namegs

Name

[0.7]

See B.56

Human-readable names
for-AnalogValue.

sens@rAccuracy

PerCent

[0..1]

The limit, expressed ps a
percentage of the sempsor
maximum, that errorg will
not exceed when the
sensor is used under,
reference conditions.

timegtamp

DateTime

[0..1]

The time when the va
was last updated

ue

valug

Float

[0..1]

The value to supervige.

MeasgurementValueQuality

MeasurementValueQuality

[0

See B.53

Measurement quality
flags. Bits 0-10 are
defined for substatiof
automation in draft
IEC 61850 part 7-3. Bits
11-15 are reserved fgr
future expansion by that
document. Bits 16-31 are
reserved for EMS
applications.

MeagurementValueSource

MeasurementValueSource

[0..1]

See B.55

MeasurementValueS¢purce
describes the alternative

sources updating a
MeasurementValue. User
conventions for how {o
use the
MeasurementValueSpurce
attributes are described in
the introduction to
IEC 61970-301.

B.8 Approver fragment

An Approver is a person who reviews and approves a document such as a SwitchingPlan. Either
the person class can be used to specify individual parts of the person’s name, or the Name class
can be used to specify the names in a different format, e.g. employee ID.

Figure B.2 shows the payload fragment for an Approver.
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H— al
|-= description !
L

_________

IEC

The 4

Figure B.2 — Approver payload fragment

ttributes of Approver that are used in IEC 61968-3 profiles are shown in Table B.8.

Table B.8 — Approver payload fragment

Common: Approver

Attr|bute Data Cardinality | Comments Description
type
mRIQ String [0..1] GUID mRID of Approver.
descyiption | String [0..1] Free-form description of Approver.
Namgs Name [0..7] See B.56 Human-readable names for Approver.
Person Person | [0..1] See B.65 Generalpurpose information for name and other informption
to contact people.
B.9 | Asset fragment
An Asset is a tangible resource of the utility, including power system equipment, varioug end

devic
defin
(refer
emph

The 4

es, cabinets, buildings, etc;* For electrical network equipment, the role of the as
bd through PowerSystemResource and its subclasses, defined mainly in the Wires 1

to IEC 61970-301, and model package IEC61970::Wires). Asset description p
asis on the physicalcharacteristics of the equipment fulfilling that role.

ttributes of Asset that are used in IEC 61968-3 profiles are shown in Table B.9.

set is
nodel
aces
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B.10 AssetContainer fragment

AssetContainer is an aggregation of other assets such as conductors, transformers, switchgear,
land, fences, buildings, equipment, vehicles, etc. In the context of this document, can be used
to identify the location of equipment when it is part of an aggregation, e.g. the AssetContainer
could be a vault, whose number can be used to identify the location of a switch within that vault.
AssetContainer could also be used to identify the pole that equipment is attached to.

The attributes of AssetContainer that are used in IEC 61968-3 profiles are shown in Table B.10.

Table B.10 — AssetContainer payload fragment

Assets: AssetContainer
Attr|bute Data Cardinality | Comments Description
type
mRIQ String [0..1] GUID mRID of AssetContainer
descfiption | String [0..1] Free-form text description of AgsetContainer
Namgs Name [0..7] See B.56 Human-readable names for'AssetContainer.

B.11| Assetinfo fragment

AssetInfo is a set of attributes of an asset, represénting typical datasheet information of a
physical device that can be instantiated and sharedin different data exchange contexts:

e a$ attributes of an asset instance (installed-or in stock)
e a$ attributes of an asset model (product by a manufacturer)

e asg attributes of a type asset (generic type of an asset as used in designs/extepsion
planning).

Assetinfo can be used to convey information such as conductor type for a LineFault, for
examlple.

The attributes of Assetinfo that are used in IEC 61968-3 profiles are shown in Table B.11|.

Table B.11 — Assetinfo payload fragment

Assets: Assetinfo
Attr|bute Data Cardinality | Comments Description
type
mRID String [0..1] GUID mRID of AssetInfo.
description | String [0..1] Free-form description of Assetinfo.
Names Name [0..7] See B.56 Human-readable names for AssetInfo.

B.12 Assetowner fragment

An AssetOwner is an organisation who owns a portion of an asset. An asset such as a pole can
be shared by a cable TV or phone company, for example. Can be useful if a shared pole is
damaged in order to determine who should be contacted to notify them of the damage.

The attributes of AssetOwner that are used in IEC 61968-3 profiles are shown in Table B.12.


https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021

- 273 -

Table B.12 — AssetOwner payload fragment

Assets: AssetOwner

Attribute Data type Cardinality | Comments Description
mRID String [0..1] GUID mRID of AssetOwner.
description String [0..1] Free-form description of AssetOwner.
Names Name [0..7] See B.56 Human-readable names for AssetOwner.
Organisation | Organisation | [0..1] See B.62 Contact information for the asset owner.

B.13| Author fragment

Figurg B.3 shows the payload fragment for an Author. An Author is a person who created a
document or activity record such as a SwitchingPlan or TroubleTicket. Either\ihe person[class
can blﬂr; used to specify individual parts of the person’s name, or the Name class can be uged to
specify the names in a different format, e.g. employee ID.

S _ Y

IEC
Figure B.3 — Author payload fragment
The 3attributes of Author that,areused in IEC 61968-3 profiles are shown in Table B.13.

Table B.13 — Author payload fragment

Common: Author

Attr|bute Data Cardinality | Comments Description
type
mRIQ String [0..1] GUID mRID of Author.
descyiption | String [0..1] Free-form description of Author.
Names Name [0..7] See B.56 Human-readable names for Author.
Person Person | [0..1] See B.65 General purpose information for name and other information
to contact people.

B.14 cabinet fragment

A cabinet is an enclosure that offers protection to the equipment it contains and/or safety to
people/animals outside it. Cabinet inherits from AssetContainer, which in itself is an Asset.

The attributes of cabinet that are used in IEC 61968-3 profiles are shown in Table B.14.
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Table B.14 — cabinet payload fragment

Assets: Cabinet
Attribute Data type Cardinality | Comments Description

mRID String [0..1] GUID mRID of the Cabinet

description String [0..1] Free form description

Names Name [0..7] See B.56 Human-readable names for the Cabinet.

kind AssetKind [0..1] See C.1 Kind of asset. Used in description of
asset components in asset instance
templates.

seria|Number String [0..1] Serial number of this asset.

type String [0..1] Utility-specific classification of Asset|and
its subtypes, according to their,corpofrate
standards, practices, and‘existing IT
systems (e.g., for management of asgets,
maintenance, work, outage, customefs,
etc.).

utcNéimber String [0..1] Uniquely trackedycommodity (UTC)
number. This-could a bar code on an
asset, forexample.

Location Location [0..1] See B.52

B.15| clamp fragment

A clgmp is a galvanic connection at a line segment where other equipment is connectpd. A
Clamp does not cut the line segment. A Clamp-is ConductingEquipment and has one Terminal

which

be agsociated with the same ConnectivityNode.

Clamps are used to connect jumpers\to an ACLineSegment in the case where the jumper

is associated with a ConnectivityNode.'A terminal of any other ConductingEquipmenrt can

is to

be cgdnnected part way along an-ACLineSegment. If the jumper is to be connected at either end

of an

The gttributes of clamp that'are used in IEC 61968-3 profiles are shown in Table B.14.

Table B.15 — clamp payload fragment

ACLineSegment, then a clamp is not required.

Wires: Clamp
Attribute Data type Cardinality | Comments Description

mRID String [0..1] GUID mRID of the Clamp

description Strimg fO1} free formdescription

Names Name [0..%] See B.56 |names associated with the Clamp that can be
used to describe the Clamp to the field crew

lengthFromTerminal1 | Length [0..1] 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.

ACLineSegment ACLineSegment |[0..1] See B.4 ACLineSegment that the Clamp is to be placed
on or removed from

Terminals Terminal [0..1] See B.90 Single terminal that is associated with the
Clamp
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A Clearance is of type ClearanceDocument, which inherits from SafetyDocument.

The attributes of Clearance that are used in IEC 61968-3 profiles are shown in Table B.16.

Table B.16 — Clearance payload fragment

Operations: Clearance

Attribute

Data type

Cardinality

Comments

Description

mRIQ

String

[0..1]

GUID

mRID of the
SafetyDocument

Names

Name

[0.7]

See B.56

Names used for the
Clearance, 'stch as an
internal Cle€arance number.

descfiption

String

Free-form description ¢f the

Clearance

comment

String

[0..1]

kree form comments
associated with the
Clearance

createdDateTime

DateTime

[0..1]

Date/time that the
Clearance was created.

issugdDateTime

DateTime

Date and time this
Clearance has been
issued.

releasedDateTime

DateTime

0.4

Date and time this
Clearance has been
released.

type

String

String describing the type
of the Clearance.

Approver

Approver

[0..1]

See B.8

Person who approved the
Clearance.

Author

Author

[0..1]

See B.13

Person who wrote the
Clearance document.

electfonicAddress

electronieAddress

[0..1]

See B.32

Electronic address
associated with the
Clearance. This could pe
the author of the
Clearance.

IssugdBySupervisar

OperationsSafetySupervisor

[0..1]

See B.61

Person who issued the]
Clearance.

IssugdToSupervisor

FieldSafetySupervisor

[0..1]

See B.42

Person that the Clearapce
was issued to.

ReleasedBySupervisor

FieldSafetySupervisor

[0..1]

See B.42

Person who released the

Clearance.

ReleasedToSupervisor

OperationsSafetySupervisor

[0..1]

See B.61

Person that the Clearance
was released to.

status

Status

[0..1]

See B.79

Current status of the
Clearance. E.g.
status.value of ‘Not
Issued’, ‘Issued’,
‘Released’.

mustBeDeenergized

Boolean

Boolean indicating whether
the area defined by the
Clearance must be de-
energized before the
Clearance can be issued.
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Operations: Clearance

Attribute

Data type

Cardinality | Comments Description

mustBeGrounded

Boolean

Clearance must be
grounded before the

[0..1] Boolean indicating whether
the area defined by the

Clearance can be issued.

TaggedPSRs

PowerSystemResource

[0..7] See B.68 List of tagged

is a list of the

PowerSystemResources. It

PowerSystemResources
that must have tags placed

on them as part of the

Clearance. They defing the
area that is protected by
the Clearance{ which i$
bounded bythese
PowerSystermResourcgs.
B.17| conductingEquipment fragment
The attributes of ConductingEquipment that are used in IEC-61968-3 profiles are shown in
Tablg B.17.
Table B.17 — conductingEquipment payload fragment attributes
Wires: ConductingEquipment
Attr|bute Data Cardinality | Comments Description
type
mRIQ String [0..1] GUID mRID of ConductingEquipment
descyiption | String [0..1] Free-form description of ConductingEquipment
Nameés Name [0..%] See)B.56 Human-readable names for ConductingEquipment
Assefs Asset [0..%] See B.9 Assets that are associated with the conducting equipment
that can be used to help with its identification and to
improve the efficiency of repair efforts.
Feeder Feeder [0..19 See B.41 Feeder that is associated with this ConductingEquipment
Location Location [0).1] See B.52 Location of the equipment
PSRType PSRType .| [0..1] See B.71 PSRType of the equipment that can be used to classify
instances of the same class, e.g. overhead and
underground ACLineSegments. This classification
mechanism is intended to provide flexibility outside the
scope of this standard, i.e. provide customisation tha is
non standard.
Terminals Terminal [0..%] See B.90 The phase of the equipment that is predicted open is
specified by Terminal.phases and is the actual phase
predicted open, not the as-built phase.

B.18 cut fragment

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.
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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.

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.

The attributes of cut that are used in IEC 61968-3 profiles are shown in Table B.18.

————————————————Tabte Brt8——cutpaytoad-fragment

Wires: Cut
Attribute Data type Cardinality | Comments Description

mRIQ String [0..1] GUID mRID of the cut

descfiption String [0..1] Description of the cut

Nameés Name [0..7] See B.56 Human-readahle hames for the cut

lengthFromTerminal1 | Length [0..1] length frem terminal 1 of the
ACLineSegment where the cut shou|d be
placed

ACLipheSegment ACLineSegment | [0..1] See B.4 Conductor on which the cut should Qe
placed.

SwitghPhase SwitchPhase [0..%] See B.87 Defines which phases will be cut, the
initial state and normal state of the gut.
As an example, the normal state of {he
cut could be open and the initial state
could be open if the cut is modelling the
temporary removal of jumpers on a pole,
or it could be placed in the closed s{ate
to model a temporary switch that hap
been installed for future use.

Termfinals Terminal [0..¥] See B.90 The two terminals that are associatgd
with the cut being placed or removedg.

B.19| configurationEvent fragment
Figure B.3 shows thepayload fragment for ConfigurationEvent. A ConfigurationEvent is|used

to ref

ort details.onicreation, change or deletion of an entity or its configuration.
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Figure B.4 — ConfigurationEvent payload fragment
The pttributes of ConfigurationEvent that are used i, IEC 61968-3 profiles are shown in
Tablg B.19.
Table B.19 — configurationEvent payload fragment
Common: ConfigurationEvent
Attribute Data Cardinality | Comments Description
type

mRIQ String [0..1] GUID mRID of ConfigurationEvent

createdDateTime DateTime | [0..1] Date and time this activity record has been createg
(different from the 'status.dateTime', which is the tifne of
a status change of the associated object, if applicaple).

effecliveDateTime | DateTime | [0..1] Date and time this event has or will become
effective.

modifiedBy String [0..1] Source/initiator of modification.

reasqn String [0..1] Reason for event resulting in this activity recqrd,
typically supplied when user initiated.

remark String [0..1] Free text remarks.

seve}itv String [0..1] Severity level of event resulting in this activit
record.

type String [0..1] Type of event resulting in this activity record.

Names Name [0..7] See B.56 Human-readable names for ConfigurationEvent.

status Status [0..1] See B.79 Information on consequence of event resulting in
this activity record.

B.20 connectivityNode fragment

Connectivity nodes are points where terminals of AC conducting equipment are connected
together with zero impedance.
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In this document, ConnectivityNodes are used to connect temporary equipment to the network
during switching operations and unplanned outage restoration.

The attributes of ConnectivityNode that are used in IEC 61968-3 profiles are shown in

Table B.20.
Table B.20 — ConnectivityNode payload fragment
Core: ConnectivityNode
Attribute Data Cardinality | Comments Description
tvbe
mRIQ String [0..1] GUID
descyiption | String [0..1]
Namgs Name [0..7] See B.56
B.21| coordinatesystem fragment
This ¢lass defines the coordinate system that is used by the PositionPoint class. Its attriputes
that gre used in IEC 61968-3 profiles are described in Table Bx241.
Table B.21 — CoordinateSystem payload fragment
Common: CoordinateSystem
Attribute | Data | Cardinality | Comments Description
type
crsURN String | [1..1] A Uniform Resource Name (URN) for the coordinate refergnce
system (crs) used to define 'Location.PositionPoints'.
An example would be the European Petroleum Survey Grdqup
(EPSG) code for a coordinate reference system, defined if
URN under the Open Geospatial Consortium (OGC)
namespace as: urn:ogc:def:crs:EPSG::XXXX, where XXXX is
an EPSG code (a full list of codes can be found at the EP$G
Registry web site http://www.epsg-registry.org/). To defing the
coordinate system as being WGS84 (latitude, longitude) uging
an EPSG OGC, this attribute would be
urn:ogc:def:crs:EPSG::4236.
A profile should limit this code to a set of allowed URNs
agreed to by all sending and receiving parties.
B.22| <rew fragment

Figure B.5 shows the payload fragment for crew. A Crew is a group of people with specific

skills.
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The 4attributes of crew that are used in IEC 61968-3 profiles are shown in Table B.22.

—: FieldDispatchHistory [;]k@a—
L ] |

Figure B.5 — crew payload fragment

Table B.22 —crew payload fragment

[~ description |
L

= oeeurredDateTime |

= sequenceNumber :

IEC

Common: Crew

Attribute

Data type

Cardinality | Comments

Description

mRID

String

[0..1] GUID

mRID of the crew.

descr|ption

String

[0..1]

Free-form text description of the [crew.

CrewMembers

CrewMember

[0..7] See B.23

List of people assigned to work gn the
crew

CrewType

CrewType

[0..1] See B.24

Defines the skillset of the crew and
can be used to determine the best
available crew to work on a partigular
task

FieldPispatchHistory

FieldDispatchHistory

[0..%] See B.43

Used to track crew events relatedl to
an UnplannedOutage or a

WorkTask, for example, and would
typically be filled out as the field
worker works through the steps in the
lifecycle of the task such as when a
crew was dispatched, enroute,
arrived, etc. Each time a new activity
is performed, a new
FieldDispatchStep is added to the
history.

The FieldDispatchHistory applies
to the current UnplannedOutage or
WorkTask that the Crew is
assigned to, not the entire dispatch
history for the Crew.

Names

Name

[0..%] See B.56

List of human-readable names for the
crew.
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The attributes of crewMember that are used in IEC 61968-3 profiles are shown in Table B.23.

Table B.23 — crewMember payload fragment

Common: CrewMember

Attribute Data type Cardinality | Comments Description
mRIQ String [0..1] GUID mRID of CrewMember.
descfiption String [0..1] Free-form description of
CrewMember.
Namgs Name [0..%] See B.56 Human-readable names for
CrewMembgr,
B.24| crewType fragment
Figure B.5 shows the payload fragment for CrewType. A-CrewType is a custom description of
the type of crew. This may be used to determine the type of work the crew can be assigned to.
Exanlples include repair, tree trimming, switching, etctIn this document this is is used to specify
ge Or

the s‘]‘kill set need to perform various tasks, such as investigating an UnplannedOuta

exec

The 4

ting a switchingPlan.

ttributes of crewType that are used:in*'|EC 61968-3 profiles are shown in Table B.24.

Table B.24)- crewType payload fragment

Common: CrewType

Attribute Data type Cardinality | Comments Description
mRIQ String [0..1] GUID mRID of CrewType.
descfiption Stning [0..1] Free-form description of CrewType.
Names Name [0..%] See B.56 Human-readable names for
CrewType.
B.25[ customer fragment

Important information for customer includes locale, which determines the language spoken by
the customer for notifications, for example, and specialNeed, such as life support, hospital, jail,
etc. The customer contact information is part of the organisation fragment (see B.62).

Note that the payload can be exchanged either with the requisite fields completed, or by using
the mRID in conjuction with a previously exchanged CustomerConfig message with the same
mRID (see Clause D.2).

The attributes of Ccustomer that are used in IEC 61968-3 profiles are shown in Table B.25 and
Figure B.6
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Table B.25 — customer payload fragment

Customers: Customer

Attribute Data type Cardinality | Comments Description
mRID String [0..1] GUID mRID for the customer
description String [0..1] Free-form description of the
customer.
Names Name [0..7] See B.56 Human-readable names for the
Customer.
kind CustomerKind [0..1] See C.7 Defines the kind of customer, such as

resitaential, commercial, elc. |

locale String [0..1] Locale designating languagé to ulse in
communications with this-customgpr.

specialNeed String [0..1] True if customer orgahisation hag
special service needs’such as lifg
support, hospitals) ‘etc.

Orgahisation Organisation [0..1] See B.62 Used to define,customer contact
information
—EmRID |
| I 4
—{—gdescﬁption !
Eina |
_____ 1
| Elocate |

Figure B.6 — customer payload fragment

B.26| customé&rAgreement fragment

Figure B.7.shows the payload fragment for CustomerAgreement. In the context of this docyment
this i$ ‘uséd to convey customer information in payloads such as the TroubleTicket part ¢f the
TroubleOrder message and in the DeEnergizedUsagePoints part of the UnplannedOutages
message.

Note that the payload can be exchanged either with the requisite fields completed, or by using
the mRID in conjuction with a previously exchanged CustomerAgreementConfig message with
the same mRID (see Clause D.1).

The attributes of CustomerAgreement that are used in IEC 61968-3 profiles are shown in
Table B.26.
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Table B.26 — CustomerAgreement payload fragment

Customers: CustomerAgreement
Attribute Data type Cardinality | Comments Description
mRID String [0..1] GUID mRID of CustomerAgreement.
description String [0..1] Free-form description of
CustomerAgreement.
Names Name [0..7] See B.56 Human-readable names for
CustomerAgreement.
Customer Customer [0..1] See B.25
—EmRiD |
| 4
—i-gdescriptiun 1}
i |
L

=TT 0 AN 2
| 1= descriptibh |
L

- CustomerAgreement [a—@ﬂ— ___________ ,|_________-__i_
L | =, |
= Customer E]—EE]——‘ locale

I I

IEC

Figure B.7 — custonmierAgreement payload fragment

B.27 DeEnergizedUsagePoint fragment

Figurge B.8 shows the payload/fragment for DeEnergizedUsagePoint. A DeEnergizedUsagePoint
is a [UsagePoint at a UsagePointLocation that has been de-energized as a result pf an
UnplgnnedOutage. The EnergizedUsagePoint payload fragment has the same structure.

The UsagePoint payload is described in B.97.The payload also includes a list of EndDevices,
which are used{o convey the meter numbers impacted by the outage.



https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

— 284 - IEC 61968-3:2021 © IEC 2021

|1 CustomerAgreement [%]—EEI— ___________ l__._____.___i_
L RS o]
= T

1 w, = |
PEnergizedUsagePoint E:]U—@{l— —l_spanialNead I

.
=]

-—|' Organisation
L

=

IEC

Figure B.8 — DeEnergizedUsagePoint payload fragment

B.28| bpiscrete fragment

The 3attributes of Discrete that are used in IEC 61968-3 profiles are shown in Table B.27.
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The attributes of DiscreteValue that are used in IEC 61968-3 profiles are shown in Table B.28.

Table B.28 — DiscreteValue payload fragment

Meas: DiscreteValue

Attribute Data type Cardinality | Comments Description

mRID String [0..1] GUID

descvliption String [0..1]

Namegs Name [0..7] See B.56

sens@rAccuracy PerCent [0..1] The limit, @xpressed ps a
percentage-of the sepsor
maximun, that errorg will
not.exceed when the
sensor is used under,
reference conditions.

timegtamp DateTime [0..1] The time when the vdlue
was last updated

valug Integer [0..1] The value to supervige.

MeadgurementValueQuality | MeasurementValueQuality | [0..1] See B.53 Measurement quality
flags. Bits 0-10 are
defined for substatio
automation in draft
IEC 61850 part 7-3. Bits
11-15 are reserved fqr
future expansion by that
document. Bits 16-31| are
reserved for EMS
applications.

MeagurementValueSource | MeasurementValueSource | [0..1] See B.55 MeasurementValueSpurce

describes the alternative
sources updating a
MeasurementValue. User
conventions for how {o
use the
MeasurementValueSpurce
attributes are described in
the introduction to
IEC 61970-301.

B.30

DuctBank fragment

A Du¢tBank contains individual wires in the layout as specified with associated wire sppacing

instances; number of them gives the number of conductors in this duct. DuctBank inherits from
AssetContainer, wWhich in itself is an Asset.

The attributes of DuctBank that are used in IEC 61968-3 profiles are shown in Table B.14.
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Table B.29 — DuctBank payload fragment

Assets: DuctBank

Attribute Data type Cardinality | Comments Description
mRID String [0..1] GUID mRID of the Cabinet
description String [0..1] Free form description
Names Name [0..7] See B.56 Human-readable names for the Cabinet.
circuitCount Integer [0..1] Number of circuits in duct bank. Refer to
associations between a duct
(ConductorAsset) and an
ACTmeSegment 1o understand Whic
circuits are in which ducts.
kind AssetKind [0..1] See C.1 Kind of asset. Used in description of
asset components in asset instance
templates.
seria|Number String [0..1] Serial number of this'\asset.
type String [0..1] Utility-specific classification of Asset|and
its subtypes, decording to their corpqrate
standards, practices, and existing IT
systems (e.g:, for management of asgets,
maintenance, work, outage, customers,
etc.).
utcNéimber String [0..1] WUniquely tracked commodity (UTC)
number. This could a bar code on an
asset, for example.
Location Location [0..1] See B52
Wiregpacinginfos WireSpacing [0..%] See B.99
B.31| Editor fragment
Figure B.9 shows the payload fragment for an Editor. An Editor is a person who makes chgnges
to anjactivity record or a documeht-such as a SwitchingPlan Or TroubleTicket. Either the person
class|can be used to specify-individual parts of the person’s name, or the Name class can be
used|to specify the names in*d different format, e.g. employee ID.
EmRiD |
| Edvecrption |
(e (i
o
e

————————— 1
|

L4 Person
d H

_________

IEC

Figure B.9 — Editor payload fragment

The attributes of Editor that are used in IEC 61968-3 profiles are shown in Table B.30.
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Common: Editor

Attribute Data Cardinality | Comments Description
type
mRID String [0..1] GUID mRID of Editor.
description | String [0..1] Free-form description of Editor.
Names Name [0..7] See B.56 Human-readable names for Editor.
Person Person | [0..1] See B.65 General purpose information for name and other information
to contact people.
B.32| ElectronicAddress fragment
Figure B.10 shows the payload fragment for ElectronicAddress. An ElectronicAddress defines
email and other means of communication with a person or organization. ltds also used to identify
hardware addresses for assets such as intelligent electronic devices.
S emailt |
| P ——
E it |
Jon e ————
(rmonsans: Bt
e |
£ 9
LEe ]
IEC
Figure B.10/— ElectronicAddress payload fragment
The gttributes of ElectronicAddress that are used in IEC 61968-3 payload fragments are shown
in Taple B.31.
Table B.31 — ElectronicAddress payload fragment
Common: ElectronicAddress
Attripute Data Cardinality | Comments Description Used|in
type Profije
email1 String [0..1] Primary email address All
email2 String [0..1] Alternative email address All
radio String [0..1] Radio ID for crew All
web String [0..1] Web address for an organization; could also All
be social media address for an organisation.
lan String [0..1] Address on local area network. AssetConfig
mac String [0..1] MAC (Media Access Control) address. AssetConfig
userlD String [0..1] User ID needed to log in, which can be for AssetConfig
an individual person, an organisation, a
location, etc.
password | String [0..1] Password needed to log in. AssetConfig
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B.33

EndDevice fragment

An EndDevice is an asset container that performs one or more end device functions. One type
of end device is a meter which can perform metering, load management, connect/disconnect,
accounting functions, etc. Some end devices, such as ones monitoring and controlling air
conditioners, refrigerators, pool pumps may be connected to a meter. All end devices may have
communication capability defined by the associated communication function(s). An end device
may be owned by a consumer, a service provider, utility or otherwise.

There may be a related end device function that identifies a sensor or control point within a

meterhg-application-orcommunications-systems (e water aas electricit\)
HRg—appHeatohio-comiRdHeaHe RS S Stes—{6-g— —GaSS Y-

Somg

comnunications.

Wty TootrroTt

devices may use an optical port that conforms to the ANSI C12.18 standarn

d for

The attributes of EndDevice that are used in IEC 61968-3 payload fragments are shown in
Tablg B.32.
Table B.32 — EndDevice payload fragment
Metering: EndDevice
Attrjbute Data Cardinality | Comments Description
type

mRIQ String [0..1] GUID mRID of the ‘EndDevice

Description | String [0..1] Free-form_text description of the EndDevice

Namgs Name [0..7] See B.56 Human-readable names for the EndDevice
B.34| EnergyConsumer fragment
An EnergyConsumer is a Generic'user of energy — a point of consumption on the power system
modgq|.
The gttributes of EnergyGonsumer that are used in IEC 61968-3 profiles are shown in Table[B.33

and g

raphically in Figure B.11.

Table B.33 — EnergyConsumer payload fragment

Wires: EnergyConsumer
Attribute Data type Cardinality | Comments Description

mRI String [0-T] GUID MRID of the EnergyConsumer

description String [0..1] Free form description of
EnergyConsumer

Names Name [0..7] See B.56 Human-readable list of names
associated with the EnergyConsumer.

Assets Asset [0..1] See B.9 Assets associated with the
EnergyConsumer, identified by its
mRID, description and Names

Location Location [0..1] See B.52 Geographic location of
EnergyConsumer
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B.35

Figure B.11 — EnergyConsumer payload fragment

EnergySource fragment

IEC

An EnergySource is a generic equivalent for an energy supplier on adransmission or distrigution
voltage level. In the context of switching, it is a temporary means to energize the network,[such

as a

The

Table B.34 — EnergySource payload fragment

emporary generator or a mobile transformer.

3ttributes of EnergySource that are used in IEC 61968-3 profiles are shown in Table
and draphically in Figure B.12.

B.34

Wires:

EnergySource

Attribute

Data type

Cardinality

Comments

Description

mRIL

String

(..

1

GUID

mRID of the EnergySource

descfiption

String

(..

1]

Free form description of EnergySource

Names

Name

0..

]

See B.56

Human-readable list of names associate
with the EnergySource.

activePower

ActiveRower

[0..

1]

High voltage source active injection. Loaf
sign convention is used, i.e. positive sigr]
means flow out from a node.

Starting value for steady state solutions.

nomipalVoltage

Voltage

A

Phase-to-phase nominal voltage.

pMax

ActivePower

[0..

1]

This is the maximum active power that cqn be
produced by the source. Load sign
convention is used, i.e. positive sign megns

flowout from a TopologicalNode{bus)into
Ld J \ 7

the conducting equipment.

pMin

ActivePower

A

This is the minimum active power that can be
produced by the source. Load sign
convention is used, i.e. positive sign means
flow out from a TopologicalNode (bus) into
the conducting equipment.

r

Resistance

A

Positive sequence Thevenin resistance.

r0

Resistance

A

Zero sequence Thevenin resistance.

reactivePower

ReactivePower

]

High voltage source reactive injection. Load
sign convention is used, i.e. positive sign
means flow out from a node.

Starting value for steady state solutions.

m

Resistance

A

Negative sequence Thevenin resistance.
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Wires: EnergySource

Attribute

Data type

Cardinality | Comments

Description

voltageAngle

AngleRadians

[0.

Al

Phase angle of a-phase open circuit used
when voltage characteristics need to be
imposed at the node associated with the
terminal of the energy source, such as when
voltages and angles from the transmission
level are used as input to the distribution
network. The attribute shall be a positive
value or zero.

voltageMagnitude

Voltage

[0..

1]

Phase-to-phase open circuit voltage
magnitude used when voltage characteristics

need to be imposed at the node associated
with the terminal of the energy sourge, siich
as when voltages and angles from(the

transmission level are used as input’to th
distribution network. The attribute"shall ble a
positive value or zero.

(]

Reactance

A

Positive sequence Thevenin reactance.

x0

Reactance

]

Zero sequence Thevenin reactance.

Xn

Reactance

A

Negative sequence Thevenin reactance.

Assets

Asset

]

See B.9

Assets associated with the EnergySourcg,
identified by/its mRID, description and Names

Location

Location

A

See B.52

Geographic Location of where EnergySource
is to be placed or removed.

Termlinals

Terminal

2

See B.90

Terminal where the EnergySource is to be
placed or removed on the network.

IEC

Figure B.12 — EnergySource payload fragment
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B.36 EnergizedUsagePoint fragment

Figure B.13 shows the payload fragment for EnergizedUsagePoint. An EnergizedUsagePoint iS

a UsagePoint that has been energized as a result of an UnplannedOutage being restored.

' : R
EnergizedUsagePoint
1 g g N

1
L| UsagePointLodation E—@a— ,I::::::::J_ ________ .
L 7
I

0=

IEC
Figure B.13 — EnergizedUsagePoint payload fragment

The payload fragment has the same structure as the DeEnergizedUsagePoint payload frag
but it|lis a list of UsagePoints that are now energized but were previously de-energized. It
be usged toidentify those UsagePoints that have been abnormally fed from an alternative f
in order, to_partially restore the outage, for example.

ment,
could
beder

The details of the UsagePoint fragment are described in B.97.

B.37 Equipment fragment

An Equipment is defined as the parts of a power system that are physical devices, electronic or

mechanical.

The attributes of Equipment that are used in IEC 61968-3 profiles are shown in Table B.35
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Table B.35 — Equipment payload fragment

Core: Equipment

Attribute | Data type | Cardinality | Comments Description

mRID String [0..1] GUID mRID of the Equipment

description | String [0..1] Free form description of Equipment

Names Name [0..%] See B.56 Human-readable list of names associated with the
Equipment.

Assets Asset [0..1] See B.9 Asset associated with the Equipment, identified by its
mRID, description and Names

Location Location [0..1] See B.52 Geographic location of the Equipment.

B.38| EstimatedRestorationTime fragment

The attributes for EstimatedRestorationTime that are used in IEC 619683 profiles are shown

in Taple B.36.
Table B.36 — EstimatedRestorationTime payload fragment
Operations: EstimatedRestorationTime
Attribute Data type Cardinality | Comments Description
ertSqurce String [0..1] Defines the source that provided the ERT
value.
etr DateTime [0..1] Estimated time the outage will be restored
configenceKind | ertConfidenceKind | [0..1] See C.8 The estimated time of restoration can have

a confidence factor applied such as high or
low confidence that the ERT will be
accomplished. This confidence factor mpy
be updated as needed during the outage
period — just as the actual ERT can be

updated.

B.39

Fault

The gttributes of Faultimpedance that are used in IEC 61968-3 profiles are shown in Table

Table B.37 — Faultimpedance payload fragment

Faultimpedance-fragment

mpedance is déefined as the impedance description for the fault.

B.37.

Fault: Faultimpedance

Attribute Data Cardinality | Comments Description
type
rGround [0..1] Resistance | The resistance of the fault between phases and ground.
rLineToLine [0..1] Resistance | The resistance of the fault between phases.
xGround [0..7] Reactance | The reactance of the fault between phases and ground.
xLineToLine [0..1] Reactance | The reactance of the fault between phases.
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B.40 FaultCauseTypes fragment

IEC 61968-3:2021 © IEC

FaultCauseTypes is defined as the type of cause of the fault.

2021

The attributes of FaultCauseTypes that are used in IEC 61968-3 profiles are shown in

Table B.38.
Table B.38 — FaultCodeTypes payload fragment
Fault: FaultCauseTypes
Attr|bute Data Cardinality | Comments Description
type

mRIQ String [0..1] GUID mRID of the FaultCauseType

descyiption | String [0..1] Free-form description of FaultCauseType

Namgs Name [0..7] See B.56 Human-readable names for FaultCauselype
B.41| Feeder fragment

A Fedder is a collection of equipment for organizational purposes’, used for grouping distril
resoyrces.

The drganization of a feeder does not necessarily reflect’'connectivity or current operation

The gttributes of Feeder that are used in IEC 61968-3 profiles are shown in Table B.39.

Table B.39 — Feeder payload fragment

ution

state.

Core: Feeder

Attrjbute Data type | Cardinality | Comments Description

mRIQ String [0..1] GUID mRID of the Feeder

descfiption | String [0..1] Free form description of Feeder

Names Name [0:] See B.56 Human-readable list of names associated with the
Feeder.

Substtation | Substation | [0..1] See B.85 Substation associated with the Feeder, identified by]its
mRID, description and Names

B.42| < FieldsafetySupervisor fragment

A FieldSafetySupervisor iS a crew member on a 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. Figure B.14 shows the payload fragment for a FieldSafetySupervisor.


https://iecnorm.com/api/?name=f2dbfdcafdbd38775055aeed54c8c393

IEC 61968-3:2021 © IEC 2021 —295 -

L.
|: FieldSafetySupervisor [T‘]—@a—

""""" 1
|

L5 Person
l B

IEC
Figure B.14 — FieldSafetySupervisor payload fragment
The attributes of FieldSafetySupervisor that are used in IEC 61968-3 profiles,are shown in
Tablg B.40.
Table B.40 — FieldSafetySupervisor payload fragment
Common: FieldSafetySupervisor
Attr|bute Data Cardinality | Comments Description
type
mRIQ String [0..1] GUID mRID of the FieldSafetySupervisor
descyiption | String [0..1] Free-form description of FieldSafetySupervisor
Nameés Name [0..7] See B.56 Human-readable names for FieldSafetySupervisor
Person Person | [0..1] See B.65 Generalpurpose information for name and other informption
to contact people.
B.43| FieldDispatchHistory fragment
Figurge B.15 shows the payload fragment for a FieldDispatchHistory. A FieldDispatchHistpry is
the history of field dispatch statuses for this work. It consists of zero or [more
FieldDispatchSteps.
Eaio |
| = description |
I —— 4
[ N : L N [ 1
1 ral@lspatchHistary E:'_@a_ F_F@TJ&;_;;E;__[%]U_‘EE_ b j
— p P _

IEC

Figure B.15 — FieldDispatchHistory payload fragment

The attributes of FieldDispatchHistory that are used in IEC 61968-3 profiles are shown in
Table B.41.
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Table B.41 — FieldDispatchHistory payload fragment

Common: FieldDispatchHistory

Attribute Data type Cardinality | Comments Description
mRID String [0..1] GUID mRID of the FieldDispatchHistory
description String [0..1] Free-form description of

FieldDispatchHistory
Names Name [0..7] See B.56 Human-readable names for

FieldDispatchHistory
FieldDispatchStep | FieldDispatchStep | [0..*] See B.44

B.44

A Grd
to grdg

The 4

Ground fragment

Table B.42 — Ground payload fragment

und is a point where the system is grounded used for connecting conducting equig
und. The power system model can have any number of Grounds.

ttributes of Ground that are used in IEC 61968-3 profiles are shown in Table B.42.

ment

Wires: Ground
Attrjbute Data Cardinality | Comments Description
type

mRIQ String [0..1] GUID mR{BJof the Ground

descfiption | String [0..1] Eree-form description of the Ground

Names Name [0..7] See B.56 List of Names of the Ground

Termlinals Terminal [0..1] See B90 Single terminal that is used to attach the Ground to the

component to be grounded

B.45| FieldDispatchstep fragment
The pttributes of FieldDispatchStep that are used in IEC 61968-3 profiles are shown in
Tablg B.43.

Table B.43 - FieldDispatchStep payload fragment

Common: FieldDispatchStep

Attribtte Data-type Cardinality —Cemments Deseription

dispatchStatus CrewStatusKind | [0..1] See C.1 Whether the crew is enroute, arrived, etc.

occurredTimeDate | DateTime [0..1] The date and time at which the dispatch
status occurred.

remarks String [0..1] Free form comments related to the dispatch
to perform field work.

sequenceNumber Integer [0..1] The sequence number of the field dispatch
step within the field dispatch history. Begins
with 1 and increments up.
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B.46 Hazard fragment

- 297 -

Figure B.16 shows the payload fragment for Hazard. A Hazard represents a hazardous condition
in the field, such as a wire down or a transformer fire. It can be made safe by changing its
status. A Hazard can be associated with a TroubleTicket or an Incident. For futher details of
Hazard, please see IEC 61968-8.

H— al
|-= description I
L

This ¢lass defines a hazardous situation associated with an incident: Examples are line ¢
gas leak, fire, etc. The class itself is part of the Customer packagé-but the payload is de
here pecause it is used in Network Operations profiles.

The 4

Figure B.16 — Hazard payload fragment

ttributes for Hazard that are used in IEC 61968-3 profiles are shown in Table B.44.

Table B.44 — Hazard payload fragment

IEC

own,
fined

Common: Hazard
Attrjbute Data Cardinality | Comments Description
type

mRIQ String [0..1] GUID mRID of Hazard

descfiption | String [0..1] Free-form description of Hazard

Names Name [0..%] See B.56 Human-readable names for Hazard

type String [0..1] Type of tHazard

status Status [0..1] See B.79 Status.value has values of ‘Open’, ‘Closed’ to indicatq the

status of the Incident.

B.47| 1ssuerfragment
Figure B.17 shows the payload fragment for an Issuer. An Issuer is a person who perfornijs the
role qf issuing an order to a work management system, such as a SwitchingOrder, OutagePrder

or TroubleOrder. Either the person class can be used to specify individual parts of the person’s
name, or the Name class can be used to specify the names in a different format, e.g. employee

ID.
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