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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMMUNICATION NETWORKS AND SYSTEMS FOR POWER UTILITY

AUTOMATION -

Part 7-6: Guideline for definition of Basic Application Profiles (BAPs)

using IEC 61850

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
al| national electrotechnical committees (IEC National Committees). The object of IEC is to pr
infernational co-operation on all questions concerning standardization in the electrical and\yelectronic field
thl]s end and in addition to other activities, IEC publishes International Standards,J'‘€chnical Specificg
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

rising
mote
s. To
tions,
“IEC

Pdblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intefested

in| the subject dealt with may participate in this preparatory work. International, governmental and
gqvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates c
with the International Organization for Standardization (ISO) in accordance with conditions determin
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cdnsensus of opinion on the relevant subjects since each technical committee has representation frd
inferested IEC National Committees.

non-
osely
bd by

tional
m all

IE[C Publications have the form of recommendations for interpational use and are accepted by IEC Ngtional

Committees in that sense. While all reasonable efforts are{made to ensure that the technical content g
Pdiblications is accurate, IEC cannot be held responsible for the way in which they are used or fo
m|sinterpretation by any end user.

In| order to promote international uniformity, IE€~National Committees undertake to apply IEC Public
transparently to the maximum extent possible 'in* their national and regional publications. Any diver
bgtween any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf
agsessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible fd
sdrvices carried out by independent\certification bodies.

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

f IEC
I any

htions
jence
ted in

rmity
r any

mpembers of its technical.committees and IEC National Committees for any personal injury, property dam
other damage of any(nature whatsoever, whether direct or indirect, or for costs (including legal fee
e)penses arising oGt ;of the publication, use of, or reliance upon, this IEC Publication or any othe
Pdblications.

Aftention is drawn to the Normative references cited in this publication. Use of the referenced publicati
inflispensabléyfor the correct application of this publication.

AftentionSis*drawn to the possibility that some of the elements of this IEC Publication may be the subj
pdtent kights. IEC shall not be held responsible for identifying any or all such patent rights.

N¢ liability shall attach to _IEC or its directors, employees, servants or agents including individual experg and

ge or
) and
I IEC

ns is

bct of

The mmaimtask of tECtechmicat committees s to prepare ntermatiomat-Standards—Howev
technical committee may propose the publication of a Technical Report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

r,a

International Standard IEC 61850 has been prepared IEC technical committee 57: Power
systems management and associated information exchange.
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The text of this Technical Report is based on the following documents:

Full information on the voting for the approval of this Technical Report can be found in the

Draft TR Report on voting
57/1986/DTR 57/2034/RVDTR

report on voting indicated in the above table.

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

A IisIt of all parts in the IEC 61850 series, published under the general titte Communic
networks and systems for power utility automation, can be found on the IEC website

The pommittee has decided that the contents of this document will remain unchanged unt
stabllity date indicated on the IEC website under "http://webstore.iec.ch" in the 'data relat¢d to
the dpecific document. At this date, the document will be

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

reconfirmed,

withdrawn,

-

bplaced by a revised edition, or

gmended.

IMP(

DRTANT - The 'colour inside' logo on the. cover page of this publication indicates
that| it contains colours which are considered to be useful for the cor
unde¢rstanding of its contents. Users should therefore print this document usin
colojur printer.
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INTRODUCTION

The IEC 61850 series of standards offers a broad basis for communication networks and
systems in power utility automation. Due to its broad coverage of power utility automation
applications, it is up to the standard’s user (utility, vendor, system integrator, etc.) to pick and
choose specific options from the standard in order to meet the requirements of the intended
objective. As a consequence, implementations of IEC 61850 represent specific subsets of the
standard.

In the context of standards the term “profile” is commonly used to describe a subset of an

entityfe-g—standard—model+ules)

Accd

elements), applicable communication services and relevant engineering conveptions (b
on the Substation Configuration Language SCL defined in IEC 61850-6) for an” applic
function of a specific use case in the domain of power utility automation.

Depénding on the scope and objective different profile types can be distinguished:

L
F
o L
(
A
(

Thes
their|

achigve both these goals, a properly .defined profile and appropriate implementa

(proc

P.g. monitoring of substation)

B.g. substation interlocking)

(C-g—otaroo T

rdingly an IEC 61850 standard profile contains a selection of data models (mandatory

ser profile — defined subset that is valid for a specific user / arganization (e.g. utility)
roduct / device profile — implemented subset in a specific,Yendor product /device

omain profile — defined subset for a specific domiain and relevant use ¢

pplication / function profile — subset covering® a specific application or fun

e profile types target the reduction of complexity and facilitation of interoperabilit

hsed
htion

nses
Ction

y for

specific scope and during engineering”and device / substation lifetime. In ordgr to

esses, tools, products) that supportthe profile are required.

ions
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COMMUNICATION NETWORKS AND SYSTEMS FOR POWER UTILITY
AUTOMATION -

Part 7-6: Guideline for definition of Basic Application Profiles (BAPs)

using IEC 61850

cope

This| part of IEC 61850, which is a technical report, is focused on building applicatjon /

function profiles and specifies a methodology to define Basic Application Profiles (B4
Thege Basic Application Profiles provide a framework for interoperable interaction with

Ps).
n or

betwleen typical substation automation functions. BAPs are intended to define a subsgt of

featyres of IEC 61850 in order to facilitate interoperability in a modular-way in prad
applications.

It is|the intention of this document to provide a common and géneric way to describg
functional behaviour of a specific application function in ,the* domain of power

tical

the
tility

automation systems as a common denominator of various posgible

interpretations/implementations of using IEC 61850.

The puidelines in this document are based on the funetiénal definitions of

EC 61850-5, Communication requirements for:functions and device models, which giy

Q

utomation implementation.

es a

omprehensive overview of all application féanctions needed in a state-of-the-art substation

IEC TR 61850-7-500, Basic information” and communication structure — Use of lopical

odes for modelling application. functions and related concepts and guidelines
ubstations, which illustrates\* and explains application functions for
ubstation/protection domain af(Rogical Nodes in modelling simple and complex funct

—_— —~

mteroperable implementations.

hich gives use cases and data modelling for condition monitoring diagnosis and ana
inctions for substation and power grid facilities.

—- <

for
the
ons,

b improve common understanding in modelling and data exchange, and finally to lead to

EFC TR 61850-90-3, Using IEC 61850 for condition monitoring diagnosis and anallysis,

lysis

This| document.\does not describe the applications and respective implementation

requjrements;Sthe focus is on their typical information exchange including data
comimunication services and engineering conventions.

2

Normative references

and

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

IEC 61850-5:2013, Communication networks and systems for power utility automation - Part 5:
Communication requirements for functions and device models

IEC 61850-7-2, Communication networks and systems for power utility automation - Part 7-2:
Basic information and communication structure - Abstract communication service interface
(ACSI)
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IEC TR 61850-90-3, Communication networks and systems for power utility automation - Part
90-3: Using IEC 61850 for condition monitoring diagnosis and analysis

IEC TR 62361-103:2018, Power systems management and associated information exchange -
Interoperability in the long term - Part 103: Standard profiling

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

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

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

e |50 Online browsing platform: available at http://www.iso.org/obp

3.1
Basiic Application Profile
BAP
userfuser group agreed-upon selection and interpretation of relevant parts of the appligable
stanflards and specifications, intended to be used as buildihng blocks for interopetable
user|project specifications

Note [ to entry: BAPs must not have options; all selected criteria’are required to facilitate interoperability. For
implementation in projects, BAPs might be extended or refined to\meet the user specific requirements.

[SOURCE: CEN-CENELEC-ETSI SG-CG Reportwon Interoperability CEN_9762_CLC_96p4 —
Clause 12.1, Terms and definitions]

3.2
Basiic Application Interoperability Profile
BAIQP

interpperability test for BAPs defined by test sequences and test cases

[SOURCE: CEN-CENELECFEFSI SG-CG Report on Interoperability CEN_9762 CLC_96p4 —
Clause 12.1, Terms and definitions]

3.3
compliance
accordance of the*whole implementation with specified requirements or standards

Note || to entry:> Some requirements in the specified standards may not be implemented.

[SOYURCE: CEN-CENELEC-ETSI SG-CG Report on Interoperability CEN_9762_CLC_96pR4 —
Clause 121, Terms and definitions]

3.4

conformance

accordance of the implementation of a product, process or service with all specified
requirements or standards

Note 1 to entry: Additional features to those in the requirements / standards may be included.

Note 2 to entry: All features of the standard/specification are implemented and in accordance, but some additional
features are not covered by the standard/specification.

[SOURCE: CEN-CENELEC-ETSI SG-CG Report on Interoperability CEN_9762 CLC_ 9624 —
Clause 12.1, Terms and definitions]
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3.5

conformance test

check of data flow on communication channels in accordance with the standard conditions
concerning access organization, formats and bit sequences, time synchronization, timing,
signal form & level and reaction to errors

Note 1 to entry: The conformance test can be carried out and certified to the standard or to specifically described
parts of the standard. The conformance test should be carried out by an ISO 9001 certified organisation or system
integrator.

Note 2 to entry: Beside the ISO 9001 certification also an accreditation by an appropriate entity is required for the
testing organization or system integrator to perform a conformance test.

[SOURCE: IEC 61850-4:2011, 3.17, modified (addition of Note 2 to entry)]

3.6
intefoperability
abilify of two or more IEDs from the same vendor, or different vendors, to, exthange and use
information for correct execution of the specified functions

[SOURCE: IEC 61850-2:2003, 2.85]

3.7
intefoperability testing
testing performed to verify that communicating entities within a system are interoperable| i.e.
they|are able to exchange information in a semanticallyland syntactic correct way

Note | to entry: During interoperability testing, entities are ‘tested against peer entities known to be cprrect
(profiles).

[SOURCE: CEN-CENELEC-ETSI SG-CG Report on Interoperability CEN_9762 CLC_96p4 —
Clause 12.1, Terms and definitions]

3.8
profjle
agregpd-upon subset of derived from a specification

Note | to entry: A common profite is required for achieving interoperability especially in those cases when a
specification could have more‘than one interpretation and there are probably many optional features.

[SOURCE: IEC TR 62361-103:2018, 3.11]

3.9
SGAM

Smajrt Grid Architecture Model, the 3D-Model for Smart Grid mappings
High| level’conceptual model of the Smart Grid developed by the CENELEC M/490 Refergnce
Architécture working group describing main actors of the Smart Grid and their main
interactions.

[SOURCE: CEN-CENELEC-ETSI SG-CG Report on Interoperability CEN_9762 CLC 9624 —
Clause 12.1, Terms and definitions]

4 Methodology for profiling

4.1 General

In general, profiling within a standard and between standards and specifications helps to both
facilitate interoperability and meet expectations of different projects where these will be
implemented.
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Out of this broad basis of the definitions of the IEC 61850 standard series, specific subsets
(selected by vendors) are implemented in products and systems.

IEC 61850 applications can also differ dependent on user type, region and philosophy.
Stakeholders officially request guidelines and tools to facilitate interoperability in projects and
therefore the challenge is to find a common concept/guideline to both facilitate interoperability
and meet expectations of different projects.

Flexibility of standards which were created to meet the requirements of the industry of the
global world, containing many options, contradicts with the goal of interoperability of functions.
If a function can be implemented in more than one way in products, the risk that those
products will be unable to perform the function in an interoperable way is high. To fagi|itate
the goal of interoperability in addition to the mandatory elements the mandatory inelusigon of
sele¢ted optional elements offered by the standard may be defined. That limitation)of opfions
offered by a standard is done by defining commonly agreed subsets (profiles), which might be
interpreted as disadvantageous inflexibility against specific user requirements?

To facilitate the goal of interoperability, a common understanding and“interpretation of the
related standard and the identical use of functional elements for (fequired layers to |fulfil
application functions is necessary. This can be achieved by definipg. profiles. They could be
best|provided by User Groups in the domain of substation automation. A User Group consists
of inferested parties, e.g. utilities, vendors, certification bodies, test labs, system integrators
and fegulators, see Figure 1.

X
User Group QQ

S
-

Common

denominator of
requirements for
function A

in User Group

Z AN y uonouny 104 s)uawaainbaa

requirements for function A of utility Y

IEC
Figure 1 — Stakeholders collaborate in user groups to create a common IOP profile

IEC TR 62361-103:2018, 4.1, defines a common concept and framework for the process of
profiling within the IEC.

4.2 IEC 61850 profiling concept
4.2.1 General

The primary goal of the IEC 61850 series is to facilitate interoperability in a modular way
between subsystems and components in order to enable more or less complex system
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functions. Therefore the IEC 61850 series covers specifications for functional and
non-functional requirements, information and communication aspects for devices and systems
as well as device and system engineering. With that the IEC 61850 series offers a broad basis
for communication networks and systems in power utility automation.

Due to its broad coverage of power utility automation functions and applications, it is up to the
user of the standard (utility, vendor, system integrator etc.) to pick and choose specific
options offered by the standard in order to meet the requirements according to their intended
project objectives. As a consequence, implementations of IEC 61850 represent specific
subsets of the standard instead of covering it as a whole.

IEC B1850 profiles express (interoperability) requirements of actors' roles in a %écific
business context to be fulfilled by devices and systems.

4.2.2 IEC 61850 profile definition ,CO
Al
@Q
IModel Core parts ,\Q)
(Farts 6, 7-1, 7-2, 7-3) %)

lsg?formaking
extensions are part
) of the standard

Optional Extensions Q/ IEC 61850-7-1
(User/User-Group/
utility specific)

Basedon

Standard/Transitional NS
(Parts 7-4, 7-xxx, 90-xx...)

Set of rules

basedon

————— Profile
(I£C62361-103,

{Refine,change)

Existing {EC 61850-7-6)
profiles
(standardized)
|EC 61869'9 / e.g. flexible prod
g em use /7 naming
implement 7 IEC 61850-7-2
7
#  follow (rulesare
7 possibly usedfor
Ve engineering)
Q*QQ IEC
C)% Figure 2 — Framework for profiling IEC 61850
Figuke—2-sho he—m P ofiling

activity of IEC 61850.

An IEC 61850 standard profile may contain a selection of data models (with mandatory and
optional elements) and communication services applicable for a specific role within a detailed
use case. The data models and communication services are all based on the same core parts
as described in Figure 2.

It is acknowledged that a profile cannot be less demanding than the standard itself, i.e. a field
or item said to be mandatory (or forbidden) by the standard shall remain mandatory (or
forbidden) in a profile. The standard represents a sort of minimum base line.
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Furthermore a profile may define specific features (e.g. pay load, specific device types) and
procedures (e.g. programmable logics, message sequences). Subclause 4.3 provides possible
content of a profile.

Depending on the scope and objective different profile types can be distinguished:

All these profile types target reducing complexity and facilitate interoperability in a mo
way [for their specific scope. In order to achieve these goals, both“a properly defined p

and |appropriate implementations (processes, tools, products) that support the profilg
requjred.
4.3 | Basic Application Profiles (BAPs)

A Basic Application Profile (BAP) is based on system/subsystem specific basic applic
functions descriptions. The term “basic” meafs here that an elementary applic
function/subfunction is the chosen context for~“defining the profile. The level of wh
percgeived as elementary is application dependant, and may include for example many Lo
Nod¢ (LN) instances of many LN classes, when using IEC 61850.

A BAP is a user/user group agreed-upon selection and interpretation of relevant parts o
applicable standards and specifications and is intended to be used as building block
interpperable user/project specifications.

The key ideas of BAPs are:

User profile —defined subset that is valid for a specific user / community of users
utility)

(e.g.

Domain profile — defined subset for a specific domain and relevant use cases (e.g. asset

management)

asic Applicalion Profile (BAP) — standardized subsei® defining an atomic appJic
inction (e.g. reverse blocking)

f

Application profile — profile covering a specific application mostly based by aggreg
BAPs (e.g. busbar protection)
O
F

evice profile — profile covering a typical IED functionality (e.g. Mergingcdnit, IEC 618
roduct profile — implemented subset in a specific vendor product

ombinationstof different BAPs can be used in real projects as building blocks

bquirements for implementation in projects. These additional requirements shoul
equently fed back into the User Group and may lead to a new or revised BAP base
selvexperiences and group decisions.

c S T o M

APs are elemenfs in a modular framework for specific application systems/subsystenjs

htion

hting

69-9)

jular
ofile
are

ption
ption
At is
pgical

f the
5 for

roject specific refinement additional to the BAP might be necessary to meet specific

1 be
d on

BAPs shall represent a user agreed common denominator of a recommended implementation
or a proven best practice implementation of an application function in the domain of
substation automation, but is not aimed to cover all possible implementation options.

BAPs shall not have options; all selected criteria are therefore mandatory in the interest of
interoperability. If variants of BAPs for an application function are needed, different BAPs for
the same application function shall be defined to facilitate interoperability in a modular way.

5  Most of the profile types above may follow a standardization process, in order to collect the widest range of

comments and guarantee their stability for a defined period.
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IEDs might contain more options as requested by BAPs to achieve more flexibility to satisfy
the needs of the global market, but it is considered to be useful if the BAP specific definitions
can be selected easily (e.g. by some settable BAP identifier).

BAPs are built on the basis of international standards and also may have an influence in the
further development of standards by possible feedback and implementation of lessons learned.

BAPs shall include (BAP template):

Functional description

- ‘VIUIIUdi dcbuiptiuu Uf tilC funlﬁ.iun buppuﬁ.cu‘ lUy fiyun:b tU U)\}Jidill tilc ey
functional behaviour of the application function

Description of the use case and the associated roles/actors

List of roles /actors

Sequence diagram showing the typical interactions between~the assoc
roles/actors

—

ogical architecture

Description of the application function by using LNs and deéscription of the intera
between those LNs using attributes defined inside the LINs

h >

llocation variants (conditional)

This clause shall be used if the allocation of sub-functions (LNs) into different phyj
devices can be done in different ways e.gSdAllocation of subfunctions (LNg
configuration with or without process bus

Hunctional variants

- To avoid multiple BAP definitions for the*same application function caused by sli
different behaviour this clause can bé 'used to define so called implementation var
for the same application function\the use of attributes needed for these funct
monitoring of status signals

Herformance requirements

- Functional related e.g-\required behaviour in case of loss of communication

- Service related e.g: timing constraints, required reaction time, etc.

-4 It is recommended to use the performance classes defined in IEC 61850-5:2
Clause 11.

Description_of .data model per actor
- Semantic model

Incase functional variants are used, this shall be shown in the semantic data mod
using columns for each functional variant

lired

ated

Ction

sical
) in

ghtly
ants
onal

variants has to be shown in the description of the data model e.g. with or without

013,

b| by

— Syntactic model

Communication services

— Description of the IEC 61850 services used to perform the required behaviour of the

application function

Device related requirements (conditional)

— This clause shall be used if a device containing sub-functions of the BAP (LN’s)
requires special network or device configuration to achieve the required variant of the

application function.
— Configuration capabilities

In case that a specific configuration of the device on the station network is needed to
fulfil the achieved required variant of the application function is needed (e.g. works on

process bus only)
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Communication capabilities

2019

In case specific configuration of communication services or network configuration is

needed for the device to achieve the required variant of the application function

o Engineering Tool related requirements

e Naming rules

There might be requirements for constraining names in the profile which shoul
defined in this section.

Any restrictions in naming may cause risk of limited cohabitation with other profil
one device.

d be

es in

apabilities for testing

A taskforce within the IEC is currently working IEC 61850-10-3 whijeh) de

ines

standardized capabilities of application functions and rules needed for interoperapility

testing.

e.g. the standardized use of the data attributes “Mod” and Beh” as well
standardized use of the quality attribute “test” which might also lead to a test BAP.

the

The pbjective of a BAP is to reduce complexity, clarify vague or ambiguous specificationg and

so it

The

aims to facilitate interoperability in a modular way.

facilitate interoperability in a modular way between functions/subfunctions located in

form

ng a substation automation environment. IEC&61850-5 shows how the domai

subsftation automation can be decomposed into functions/sub functions.

That
workl

profiling concept selected for IEC 61850 is a classical fpodular bottom-up approagh to

EDs
h of

concept, as presented in Figure 3, is ¢eecommended by the Interoperability Re¢port

Report on Interoperability CEN_9762_ CLC+9624).

4.4

Domain BAP Framework Applicable standard

Appl. function,
L.Z7F:z:= + Data Model

]:>. . * Communication

Appl. function;

Appl. function, services
h conformant conformant .
wProject NN Device A

Specification

- BAP,, B Device B
BAP1 support :

BAP,;

BAP, consists of BAP,, and BAP, g
Device capabilities
IEC

Figure 3 — Aggregating BAPs

Basic Application Interoperability Profiles (BAIOPs)

ed out by the Smart Grid Coordination Group of CENELEC (CEN-CENELEC-ETSI SG-CG

The conformance test defined in IEC 61850-10 is a prerequisite for functional testing which is
needed to facilitate interoperability.
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The conformance test simply verifies if the implementation of IEC 61850 (described in PICS,
PIXIT, MICS, etc.) is conformant to the definitions of the standard.

IEC 61850-10 does not contain any requirement for testing of functional interoperability by a
device or between devices.

No testing to facilitate interoperability on functional level is performed in a conformance test.

Functional testing needs different test sequences and test cases compared to a conformance

test.

The
func
sele

BAP

owngrs e.g. typically utilities with a common interest. BAIOPs are normally defined

perfarmed by different stakeholders like test labs, certification bodies.etc. which can
valu¢ by contributing their special experience and knowledge about testing to faci
interpperability.

For interoperability testing a BAP shall be amended by

—

e device configuration

[ ]
—

IEC
of te
in Fi

The
IEC
inter

An
certi

B
. jpecific capability descriptions (e.g. PICS, PIXIT, MICS in the case of IEC 61850)
(

test cases defined in a BAIOP shall focus on the use case of the BAP to verify
ional interaction of LNs based on the selected attributes of the data model)and
tted services for communication.

5 are defined by User-Groups representing the asset owner or a _céollective of 4

blevant engineering related requirements (e.g. congept’of functional naming)

pst configuration with communication infrastructure (topology)

AP related functional test sequence diagrams and test cases

ngineering framework for data m@delling (instances) and communication infrastru
opology, communication service mapping)

TR 62361-103:2018, 4.1, also defines a common concept and framework for the pro
sting profiles within theNEC. The common concept and framework of testing is s}
pure 4.

tests defined _in_a BAIOP shall prove that the implementation of relevant par
51850 in a_ device is both conformant to the corresponding BAP and facili
bperability in-a modular way among devices from different vendors.

brganization which is qualified to perform interoperability testing (with a pos
ication) for BAPs/BAIOPs still needs to be defined.

the
the

sset
and
add
itate

cture

Cess
own

s of
ates

Sible
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Standard

(CIM, IEC 61850,...

based on

Applied
profiles
(standardized)

)

Standard
conformance

Profile
conformance

Set of conformance
tests
(standardized)

based on

Set of conformance
tests
(standardized)

The
stakg

Limit of standardization
involvement

prerequisite

Interoperability
tests

Project tests

Set of interop tests
(may be
standardized)

Figure 4 — Framework f&@estmg a profile

bholders involved in the power utility a

definition and common use of BAPs and s‘?OPS should lead to a win-win situation f
ation domain in general, e.g.:

arious company specific applic n function variants to a common denominator /
ractice implementation for e@h basic application function. This reduces the ris
teroperability problems caused by products/systems as these may be selected
andardized BAP frame s and tested according to BAIOPs.

=0T < -

reduction of proje ecific or customer specific implementation variants of applic

functions and refore reduce product complexity, development costs
arameterlzat on-efforts. BAIOPs can be used for internal tests before the product w
laced on arket.

. he benefit for man§fag urers which will use standardized BAPs in their products is

t
Q;r certification bodies / test labs is the ability to perform interoperability
BAIOPs and create out of the need for interoperability a new business case

. he be

he benefit for users (e.g. assetac:@s) and user groups is the chance to harmoniz¢ the

IEC

br all

best
k of
from

the
btion
and
Il be

ests
The
with

ase
Agg;t)for system integrators is that they can specifically select products conformant
and tested according to BAIOPs. This should reduce the efforts for integratia

n of

subsystems or devices.

4.5 Process from a use case to interoperability on SGAM function layer

Figure 5 illustrates the process from a use case to facilitate interoperability on SGAM function

layer in a modular way by using BAPs and BAIOPs.
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Applicable
Standard(s) and
Spoclllcatlbns -

Function Information Comm unR
Layer Layer Layer, O

SGAM SGAM SGAM 33{0

N
, : <@ : .
Figure 5 — Relation betwee&AP and SGAM interoperability

To irhieve the required level of com@gf)ility (from coexistent up to interchangeability), it

seful to consider the device @mpatibility levels derived from TC65/920/DC which

shown in Figure 6. With an 'nz}eased required level of compatibility towards IOP,
é:)d to be covered by profiles are also increasing.

S

IEC

may
are
the

A\
§ A Compatibility levels Interchangeahle

O
Q‘ Interwakabltlame—mpeme r‘
éO Interconnectable V

() Device Coexistent [0
\Q/ feature  Incompaible ’
Dymarmic Betavion X >
Application Functionality X X -
Farameter Semantics X X E:;?;&Uﬂpz“
Data Types X X X
Data Access x | ox [ x| x |4
Communication Interface X X X X part
Communication Protocol X X X X X

IEC

Figure 6 — Device features covered by profiles depending on compatibility levels
according to IEC Technical Committee 65, Industrial-process measurement,
control and automation
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4.6 Managing profiles

It is important that a profiling management is in place in order to ensure that profiles are
applied and understood in the same way by all affected stakeholders, and to avoid that
diverging profiles for the same purpose will be developed and applied in parallel. This mainly
includes:

e the responsibilities and roles of the different actors which are involved to create and
manage profiles

e change management and versioning control of updated profiles

° mmunicationof chanaes-to affacted stakahaoldare
R EaHOR—-6+-6Ha R §O5—t0—aH86te a5t Ro1a6+sS

It is fecommended that user groups (e.g. UCA or ENTSO-E) take ownership of creatingl and
mangging profiles. This also means that lessons learned shall be fed back by users of the
profiles to the corresponding user groups to enable them to improve their profilesCaccording to
predefined cycles. Therefore clear contact information shall be attached to profiles. The |user
group shall be also responsible for the change management and versioning‘control of updated
profiles, and to communicate changes to the affected stakeholders andCother user groups in
an aflequate way, e.g. by newsletters or information on user group wepsites.

4.7 | Implementation of BAPs in real projects

BAPs and BAIOPs are elements in a modular framework for specific applicgtion
syst¢ms/subsystems and can be used in combination as building blocks in real projects.| The
user| involved in the project (e.g. a company or sgystem integrator) is responsiblg for
devdloping and maintaining project specific application profiles based on these building
blocks, but specific refinement still might be necessary to meet the project requirements.
Figure 7 illustrates this process.

. ! Project Application Profiles based on

: develops and I building block and

! maintains . specific requirements

: maintains, ;

— = 5 i

; : develons and,

' - " - ' maintains,

T . maintains,

User (e.g.
Company, System
Feeds back experiences, Integrator...)

implementations, options
IEC

Figure 7 — BAPs and BAIOPs as building blocks for user/project specific
implementation and testing
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AA

Annex A
(informative)

Example for BAP of distributed automation function
“reverse blocking” using BAP template

Functional description

The reverse blocking function is applied in case of a unidirectional (radial) power flow from

one
bass
class
from
load

Typi
distr
two

for v

In rg
simp
devi
e.g.
seco
of th
The
outp
the i

ypical infeed to many loads and implements some Kind of a simple bus bar proie
d on overcurrent protection. It is typically used in medium voltage systems, W
ically have a radial power flow. The standard implementation to distinguish-bus f
load feeder faults using an overcurrent functions with a different time delay,/so tt
trip can be performed before an infeed trip.

Cally, the infeed happens at higher voltage level (HV, transmission).and the radial
bution at lower voltage level (MV, distribution). Therefore, the transformer betweer
oltage levels is shown in Figure A.1 but plays no role in the scheme. The same is
bltage transformers, disconnectors and earthing switches being<left out for simplicity.

dial networks with single infeed, the function reverse blocking can be used to set
le busbar protection. The first overcurrent stage 1>> of the definite time overcu

0,1 seconds. Additionally, blocking of this stage(is‘configured via a blocking signal.
nd overcurrent stage |> of the definite time overcurrent device of the outflow feeder
e busbar (here e.g. outflow bay 1 ... bay n);are set to a tripping time of e.g. 1 seq
pickup signal of the |> stage or the general\pickup signal are configured to be sent g
t. All outputs of the outgoing protection‘devices are transmitted to the blocking inp
hfeed protection.

Power
Infeed
Infeed

Bay

ﬁ [cer - erec |
C) | s |—4 g I‘_ GOOSE message :

Blocking by PTRC.Str

Ction
hich
Aults
at a

load
the
valid

up a
Frent

te of the bus bar’s incoming feeder bay (here infeed bay) is set to a short tripping tinhe of

The
bays
ond.
s an
ut of

BPadial l

Power / Power /
Outflow | XCBR I——{ PTRC | Outflow x | XCBR I——| PTRC |
QD o |72 ] QD [om 7o |

Outflow Outflow
Fault ;

Bay 1 Bay n
Figure A.1 — Behaviour in the event of faults on an outflow bay

IEC
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When a fault occurs on an outflow bay, the pickup of the protection (PTOC) of the affected
outflow bay will instantaneously generate a blocking signal to the protection (PTOC) of the
infeed bay and its I>> stage will not trip instantaneously (condition < e.g. 100 ms). The
outflow bay protection (PTOC)) generates a trip (PTRC) selectively for the faulted outflow bay
and the busbar can remain operational, as shown in Figure A.2.

Power
Infeed
Infeed
Bay
)" I XCBR |~—| PTRC |
C) | TCTR I_.l PTOC |
Fault’/
Radial Radial
Power / Power /
Outflow 3 | XCBR |——‘ PTRC | Outflow 5 |JXCBR I——‘ PTRC |
() | TCTR )_.I pTOC | C) | TCTR l_.| PTOC |
Outflow Outflow
Bay 1 Bay n

IEC
Figure A.2 — Behaviour in the event of busbar faults

Whep a fault occurs on the pusbar, the |>> stage of the infeed bay protection (PTOC) will[ pick
up but none of the outflow bay protection will generate the blocking signal since the affgcted
protgction devices of theroutflow bays do not pick up. The infeed bay protection (PTOC) will
thus|switch off the infeed bay (PTRC) instantaneously after 0,1 sec.
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A.2 Description of use case and associated roles/actors

A.2.1 List of roles / actors

Figure A.3 provides a list of roles / actors for the function reverse blocking.

uc Use Case Model /

Actors |

% + Blodked functicn
2 + Blocking function
2 + Configuration Engineer

2 + menitoring function
% + Testing functicn

IEC
Figure A.3 — List of roles / actors reverse blocking

A.2.2 Use case

Figufe A.4 demonstrates the reverse blocking use case

phkg Use Case Rewverse Blocking /

Testing function

Cqg

nfiguration Engineer\

maonitoring functjon

Rewverse Blocking

Blocking function Blocked function

IEC

Figure A.4 — Use case reverse blocking
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A.2.3 Sequence diagram of typical interactions

Figure A.5 shows the typical sequence diagram of the function reverse blocking.

sd Sequence Rewverse Blockin {typical) /

X X X X

Configurstion Engineer Testing function Blodking function Blodked functicn manitorin:
| |

functicn

S

PTCC setting{CplITmms)

|
|

PTOC settings{PTOC.opDITmms)
T

|

N N—

|
| Start{Str=false)

disable blodking()
[; ;
Blodked{Blk=false}

|
|
Check fault :
clearance() |

g
|
|
|
|
|
|
|
|
|
|
Blocking Reference({BIkRef1, ..., BlkRefn)) i ! :
t
- | VLI'] |
| | | |
| | | |
| | 3 | |
| 1 Fault{l) | |
| : [h I I
| | | |
| | | |
| | | |
| Fault(l) o |
| T Ll |
: : oo Start :
| protectigh protection |
| |
| T |
| | | |
| | | |
| | | |
| | | |
I | Start(Str=true) | |
| | ol |
| | |
| | |
! ! S |
| | Enstle blodking |
| | schema() |
| | |
: : Blocked(Blk=true) :
I I "%
: : Operate{Cp=true) : :
| | |
| | | |
| | | |
| | ‘ \ |
| | Operate {Op=true) o
| | L | Lr]
| | | |
! | NoFault) ' :
! [j I
l M F| It{1} !
| cFault{l) = |
| | @]
| I
| I
|
|
!
|
|
|
|
|
|
|
|
|
|

IEC

Figure A.5 — Sequence diagram reverse blocking
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A3

Logical architecture

Figure A.6 shows the logical architecture of the function reverse blocking.

NOTH
BIkR¢g

A.4

For

Blocked
BlkRef,
0.9
PTRT
Op.
14
50-1 |

IEC

Figure A.6 — Logical architecture reverse blocking

The Dataflow configuration occurs mandatorily over the SCL“EN->Inputs->ExtRef configuration. Bl
fn are solely the DOI of LN PTOC that exposed the configured ‘DataFlow for discovery purpose.

Allocation variants (conditional)

he logical architecture it is not important if the circuit breaker (XCBR) is located

sepqrate IED.

A.5| Functional variants

A.5. Core functional variants

A.5.1.1 Variant FA;

Equipment is preconfigured or settings are outside of the scope of IEC 61850.
Communication’between “Blocking” and “Blocked” is wired (out of scope of IEC 61850)
A.5.1.2 Variant FB:

Equipmentcanbeconfigured-throuvghtEC- 64856

Ref1

n a

Communication between “Blocking” and “Blocked” is based on IEC 61850 (typically Goose)

A.5.2 Noncore functional variants

A.5.2.1 Variant MA:

No monitoring

A.5.2.2 Variant MB:

Monitoring of “Operate” (Op) and “Block” (Str)
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A.5.2.3 Variant TA:

Test is outside of required features

A.5.2.4 Variant TB:

Test is part of required features

A.6 Performance requirements

A.6. Funciional related

For gafety reasons any missing pickup signal reception from outflow bays (blocking) shall not
lead| to a “blocking” behaviour of the overcurrent protection (PTOC) of the-Infeed| bay
(blogked). The loss of communication between outflow bays and infeed bay shall'also not|lead
to a [blocking” behaviour of the overcurrent protection (PTOC) of the infeed bay.

For safety reasons any pickup signal reception from outflow bays with_a quality “test” set ghall
not lead to a “blocking” behaviour of the overcurrent protection (PTOC) of the infeed| bay
unlegs the Infeed Bay itself is in test condition.

A.6. Service related

The fransmission must be completed within less than the set command time OpDITmms (tI>>)
of tHe incoming feeder protection, which is 100 ms~in. the example. The time requirement
applies here for the transmission path from generationvof the pickup PTOC1 from feeder 1... n
until|the actual blocking has effect in PTOC1 from.the infeed bay. The transmission must|take
place without delay; therefore a spontaneous-transmission via GOOSE is an absplute
precpndition.

A.7| Description of data model per actor

A.7. General

Meaping of attributes:

"R" means that the considered object or object functionality is required, e.g. exposed thrpugh
the gerver capabilities”of the host, independently of the fact that IEC 61850-7-4 stated its
presgnce condition as Mandatory or Optional or Conditional (M/O/C).

NOTH The atfribute “R” has no relationship with the attributes “M” (mandatory) or “O” (optional) used |n the
definifions _of-logical nodes in IEC 61850-7-4. It simply indicates that the object is needed to fulf|l the
functipn/application defined in the profile.
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A.7.2 PTOC for blocked function (infeed bay)

Table A.1 gives a selection of data attributes for PTOC of actor blocked.

Table A.1 — Selection of data attributes for PTOC of actor blocked

LN Data cbC Attribute | Values and Description FA |FB |[MA|MB | TA | TB
s Report Text

PTOC

Mod ENC stval = Value for testing R
(Behavio | Test/Test- with IEC 61850 —
urModeK | Blocked/B supported

ind) locked

Str ACD general True Pickup — for R
reporting of the non
blocking state of
the protection
function.

False

Quality (validity,
test)

Timestamp

Op ACT general True Operate R R

False

q Quality. (validity,
test)

Timestamp

Blk SPS stVal True Blocked — for R
reporting of the
blocking state of
q the protection
function

Ealse

Quality (validity,
test)

Timestamp

OpDITmms | ING setVal 100 ms, 1 s | Operate delay time R
millisecond

BlkRef1 ORG setSrcRef Reference of the R
first blocking input
reference (

Reference of
pickup of the first
feeder)

BlkRgf2 ORG setSrcRef Reoference-of-the R

second blocking
input reference
(Reference of
pickup of the
second feeder)

BlkRefn ORG setSrcRef Reference of the R
nth blocking input
reference
(Reference of
pickup of the nth
feeder)

“n

NOTE In the infeed bay the information connected to BIkRef1...n is “OR-ed” (as long as the quality “q” is marked
as “valid”) to generate the blocking state (visible via Blk) of the overcurrent protection function PTOC.
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Table A.2 gives a selection of data attributes for PTOC of actor blocking.
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PTOC for blocking function 1 to n (outflow bay(s))

Table A.2 — Selection of data attributes for PTOC of actor blocking

LN Data cbC Attributes Values and Description FA|FB |[MA | MB | TA | TB
Report Text
PTOC
Mod ENC stval = Value for testing R
(Behaviour | Test/Test- with IEC 61850 —
ModeKind) | Blocked/Blocke supported
d
Str ACD general True Pickup — for R
blocking the
False infeed bay
q
t Quality (validity,
test)
Timestamp (for
reporting only)
Op ACT general True Operate R R
False
q Quality" (validity,
¢ test)
Timestamp (for
reporting only)
OpDITm | ING setVal 100ms Operate delay R
ms time millisecond
A.7.4 Monitoring
Tablg A.3 gives a selection of data“attributes of PTOC for monitoring.
Table A.3 — Selection of data attributes of PTOC for monitoring
LN Data CDC Attributes | Values and Description FA |FB |MA (MB | TA| TB
Report
Text
PTQC
Mod ENC stVal = Value for testing with Rc
(Behaviour | Test/Test- IEC 61850 —
ModeKind) | Blocked/ supported
Blocked
Str ACD general True Pickup — for reporting Rc Rc
of the non blocking
False state of the protection
function.
q Quality (validity, test)
t Timestamp
Op ACT general True Operate Rc Rc
False
q Quality (validity, test)
t Timestamp
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LN Data CcDC Attributes | Values and Description FA | FB |MA (MB | TA | TB
Report
Text
PTOC
Blk SPS stVal True Blocked — for reporting Rc Rc
of the blocking state of
False the protection function
a Quality (validity, test)
t Timestamp

NOTH RC means required as client capability.
A.8 | Communication services
To achieve a fast and reliable blocking — even in burst situations — the blocking signals ghall
be sent via GOOSE services.
Every outflow bay sends the pickup signal (Str) to dynamically block the infeed| bay
overgurrent protection function (PTOC) by connecting to an instance of BIkRef .
Each outflow bay shall have a GOOSE control block with, asdata set referring to the pickup
signals generated by the LN PTOC (Selection of data model‘in Table A.2).
In céase monitoring for reverse blocking is used, thevinfeed bay device and all outflow| bay
deviges shall have a report control block with a data set referring to the data attributes pised
for monitoring as shown in A.7.4.
A.9| Device related requirements (conditional) — Test behaviour
e Qutflow bay 1 or n in test mode,.infeed bay not in test mode

Ihcoming blocking signals with quality “test” shall not lead to a blocked status of the infeed

HTOCH1.
e (Qutflow bay 1 or n in test‘mode and infeed bay in test mode

Incoming blocking-8ighals with quality “test” shall lead to a blocked status of the infeed

ATOCH1.
e Qutflow bay d'or n not in test mode, infeed bay in test mode

Incoming-blocking signals with quality “test” NOT set shall lead to a blocked status of the

infeed PTOC1.

V\IOTE This is not recommended, because, depending on the test conditions, the bus bar might npt be

protected.

A.10 Engineering tool related requirements

There are no particular descriptions for this item.

A.11 Naming rules

There are no particular descriptions for this item.

A.12 Capabilities for testing

Under consideration by the IEC Taskforce on Functional testing.
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Annex B
(informative)

Example for BAP of “condition monitoring diagnosis functions
of on-load tap changer” using BAP template

Functional description

Condition monitoring diagnosis (CMD) function of an on-load tap changer (LTC) consists of

the fpllowing five sub-tunctions.

An
load

The

onitoring LTC operation properties
onitoring LTC operation counts
onitoring contact abrasion

onitoring LTC oil temperature and flow

onitoring operation of oil filter unit

C is a device for changing the tap of a winding while the transformer is energized (¢
The features are as follows:
hanging the tap while the transformer is on load.

equired for long lifetime although some parts suc¢h as contacts are consumed du
any operations.

ooperation with the transformer in the case ef\power system fault or overload.
structure of an LTC is shown in Figure B-4
Relay Lead tap changer
, /
\ / Transformer
\ 3
/ .
/

Diverter
switch

Motor drive mechanism

ron

e to

/ 4
/ / Change-over
8 o Faprsetector setector
y [
Oil filter unit

IEC

Figure B.1 — Structure of LTC

NOTE Detailed descriptions such as overview of LTC, CMD functions of LTC is stipulated in IEC TR 61850-90-3.

In this BAP, a system configuration for the LTC CMD is assumed as depicted in Figure B.2.
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Station
computer IED

Communication

Busbar

—
—

CMDIED 1 |

[ cvpIED 2 |

The
a CN

The
sen
whei

The

WAN.

The

withi

docm.Lment covers communicatieh between the functions implemented in the devices sk
a dashed line box.
CMD
database
WAN

Sensor IED 1.2 Sensor IED 2.2
Sensor IED 1.3 Sensor IED 2.3

2 Sensor IED 1.1 - Sensor IED 2.1

Transformer 1 Transformer 2
IEC

Figure B.2 — Overview of system configuration of LTC condition monitoring

1D IED.

CMD IED stores data according to time sequence and processes several data
ors to new data such as percentage of contact abrasion. Also, the CMD IED ju
her data is within the normal range or not.

station computer IED exchanges data with the CMD database or other computer

typical monitoring system «configuration of the LTC CMD is shown in Figure B.3.

1
Station

sensor IED measures various information from a target equipment, and sends signgls to

from
dges

5 via

This
own

computer IED

Measurement /
Status / Alarm

CMD IED

Sensor
information

| Sensor [ED | ------ | Sensor IED |

| LTC |

IEC

Figure B.3 — Typical system configuration of LTC condition monitoring system
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B.2 Description of use case and associated roles/actors

B.2.1 List of roles / actors

Table B.1 provides a list of roles / actors for the function condition monitoring diagnosis
functions of on-load tap changer

Table B.1 - List of actors

Motpr-driving current sensor Measure the motor driving current.

Torque sensor Measure the drive torque.

Tap| position sensor Indicate tap position of LTC.

LTQ operation signal sensor Detect start/end time of LTCpoperation.

Loafd current sensor It measures load current.

LTQ oil temperature sensor It measures temperature of LTC oil.

Trapsformer oil temperature sensor It measures temperature of transformer oil.

LTq oil flow relay It deteets LTC oil flow relay operation caused by gpgs

produced by arc discharge.

OFU (Qil Filter Unit) operation signal sensor It detects start/end time of OFU operation.

Equipment supervision Supervise status of target equipment.

Maiptenance planning support Support planning maintenance work.

Conffiguration management Manage specifications and histories of target
equipment.

NOTH Detailed actors and._the role of the LTC are stipulated in IEC TR 61850-90-3.
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B.2.2 Use case

— 33 -

Five elementary use cases are shown in Figure B.4.

Monitoring operation property

Measure motor-
driving current

Sle

Motor-driving
current sensor

Sle

Torque sensor

e

Tap position sensor,

e

LTC operation
signal sensor

Load current
sensor

LTC oil temperature
sensor

Transfor|
temperat sor

\

Read tap position

Detect operation
duration

Provide operation
properties

Monitoring operation counts

N

Provide operation
counts

Detect LTC
operation
signal

Measure load
current

Provide contact
abrasion

Monitoring LTC oil temperature and flow

Measure LTC oil
temperature

Measure transforrer

oil temperature

Detect LTC AL

. temperature
oil flow perat

N
7 N

LTC oil flow relay

] Detect OFU
operation signal

OFU operation
signal sensor

>

/

::;"ze::
S

)y

support

pres

Configuration
management

o
[Eereegties

Monitoring operation of oil filter unit

Operation counts

Figure B.4 — Use cases

IEC

NOTE Detailed use cases, basic flow and data model of LTC are stipulated in IEC TR 61850-90-3.
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B.2.3 Sequence diagram of typical interactions
B.2.3.1 General

This subclause describes a sequence diagram with all signals exchanged between the
associated roles/actors for each of the five elementary use cases. Applied logical nodes and
data for each signal in a sequence diagram are shown in Clause B.7.

NOTE All the following sequence diagrams are based on use cases band basic flow stipulated in
IEC TR 61850-90-3.

B.2.3.2 Monitoring operation property

Figure B.5 shows the typical sequence diagram for monitoring operation property.

E ; ! ; Monitoring
operation property

Motor-driving Torque sensor Tap position LTC operation
current sensor sensor signal sensor

Equipment supervision
Maintenance planning support
Corifiguration management

Thresholdsettings’for alarm
@ndwarning
(SLIC / MdAAls, MdAWTs,
TorgAls, TorqWrs,
FapOpDurAls, TapOpDurwrs)

Motor-driving currentvalue (TCTR / AmpSv**)

:
i

1

- I
Tap position value (YLTC / TapChg™). 'ﬂ

I
I
I
I
I
I
I
I
I
I
it
I
1 Drive torque value (TTRQ / TrgSv**)
'

signal'of LTC operation

T

1 o
| Startyup,dnd completion |
I I
| (YLTC/TapChg*) 1

Calculate operation duration
(SLTC/ TapOpDur**)

I Motor-driving current (SLTC / MotDrvA**)

I Drive torque (SLTC / Torq**)

I Tap operation duration (SLTC / TapOpDur*
Tap position (YLTC/ TapChg*)

|

I

1 Alarm and warning

I (SLTC/ MdAAImM*, MdAWTN*,

1 TorgAlm*, TorgWrn*,
I TapOpDurAlm*, TapOpDurWrn*)
]
1
I

:
=

I |
I |
I |
I I
I T
1 1
1 1
I |
I |
I |
1 1
I |
'

1
1
1
1
1
L
orft J:
1
1
I
1

(YLTC / EndPosR*, EndPosL*)

=

[If ajcertain number of the measured dafa is not within the normal range]
1
[

1 1 I IEC

Figure B.5 — Sequence diagram for monitoring operation property

NOTH *shows event driven communication
** shows cyclic/periodic communication
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B.2.3.3 Monitoring operation counts

Figure B.6 shows the typical sequence diagram for monitoring operation counts.

LTC operation
signal sensor

Monitoring
operation counts

Equipment supervision
Maintenance planning support
Configuration management

Threshold settings for alarmand warning

(SLTC/ OpCntAls, OpCntWrs )

--10---

B.2.3.4 Monitoring contact abrasion

1 I
1 |
1 |
1 e (|
1 T
| LTC operation signal 1
| (YLTC/ TapChg*) |
L > ]
|
Calculate the operation counts 1
(SLTC / OpCntRs*) |
|}
|
e .
|
1 I I
1 I |
1 | Operation counts data I
| h (SLTC/ OpCntRs*) D
1 >
1 ] I
1 I |
1 I L
obt J ! ! Alarm and farging !
: t: (SLTC / OpCntAlnt,@pCntwrn®) !
! [
[If the operation counts exceed the preset threshold] : :
1 | |
' '

Figure B.6 — Sequence diagram forrmonitoring operation counts

Figure B.7 shows the typical sequence diagram for monitoring contact abrasion.

LTC operation Load

Start-up,and'eempletion signal

YEIC/ TapChg*)

Monitoring
contact abrasion X .
Equipment supervision

signal sensor clrrent sensor

Maintenance planning support
Configuration management

Threshold settings for alarm and warning
(SLTC / AbrPrtAls, AbrPrtwrs)

>

I

I

I

I

t 1
Oof\NIC operation 1
I

'

I

I

I

|

0

T L
| |
| |
| |
I I
I I

Contact abrasion data

I

I

|

1

I

| | Load currentvalue (TCTR / AmpSv**) :
N I
B Calculate contact abrasion 1
(SLTC/ AbrPrt**) ]

I

5]4—/ I

|

I

1

1

i

(SLTC/ AbrPrt**) ﬂ

opt 1 1
1 1
1 [

[If contact abrasion data is not within the normal range]

. I
Alarm and warning |

T T
' '

;

(SLTC/ AbrPrtAlm*, AbrPrtwrn*) ﬁ]:
|
T
'

Figure B.7 — Sequence diagram for monitoring contact abrasion

IEC

IEC
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B.2.3.5 Monitoring LTC oil temperature and flow

Figure B.8 shows the typical sequence diagram for monitoring oil temperature and flow.

g! gg gg Monitoring LTC oil

temperature and flow Equipment supervision

LTC oil flow relay Maintenance planning support
Configuration management

LTC ol Transformer oil
temperature sensor temperature sensor

I I

' Threshold settings for alarmand warning
! (SIML / TmpAls, TmpWrs)

! (SLTC/ OilTmpDifAls, OilTmpDifwrs)

Cx o

|._.

1

1

1

1

I
LTC oil temperature value (TTMP / TmpSv**)

1 L

1 1
1
!

Transformer oil temperature value (TTMP / TmpSv**)

difference (SLTC / OilTmpDif**)

Ey
LTC oil temperature data (SW7Tmp**)

Oil temperature difference (Sk] C 7 OilTmpDif**)

0

I
I
I
I
I
I
[}
Calculate oil temperature |
L}
1
1
1
I
I
I
I

Detect LTC oil flow

I
1
1
1
1
1
I
1
I
I
I
I
I
I
1
1
! (SIML / GasFlwTr*)

o
- e

[If LTC oil flow is detected]

Alagm and warning

I
1
1
1
SIML / GasFlwTr*) !
< saskIwTr =|'j

Iy e

: Alarm and warning
I (SIML / TmpAlm*, TmpWrn*)
| (SLTC/ QilTmpDifAlm*, OilTmpDifwrn*)

= 't

[If oif temperature data exceed the preset threshold]

IEC
Figure B.8 — Sequence diagram forZmonitoring oil temperature and flow
B.2.3.6 Monitoring operation of oilfilter unit
Figure B.9 shows the typical sequeace diagram for monitoring operation of the oil filter unjt.
Monitoring operation
OFU operation SRS Maintensnce planming support
ignal sensor - -
signa Configuration management
1 1 1
: : Threshold settings for alarmand warning :
(SLTC / FlCntAls, FilCntwrs)
| "
. C 0
| OFU operation signal | 1
I (KFIL /OpCtl*) ! :
1
Calculate OFU operation counts 1
(SLTC/ FilCnt!) :
Te |
i o |
I I I
1 [ 1
1 1 OFU operation counts data 1
: E (SLTC /FlCnt*) =D
I ] I
1 [ 1
1 1 1
opt ! ! Alarm and warning !
: ! (SLTC / FICntAIm*, FilCntwrn*) R !
- ..
[If the operation counts exceed the preset threshold] : :
! ! ! IEC

Figure B.9 — Sequence diagram for monitoring operation of oil filter unit
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B.3

B.3.1

Logical Architecture

Overview

37—

Figure B.10 provides the architecture of logical nodes. The solid arrow in the figure indicates
real time data communication of LTC CMD functions and the dotted line arrow indicates non
real time data communication.

The alternate long and short dashed line indicates data communication related to control of
YLTC, which is out of scope of this Annex.

L]

)

Station level logical nodes

[C CMD data
out temperature

Alarm and warning
threshold setting for
oil temperature

LTC CMD data about
operation properties,
operation counts,
contact abrasionand
oil filter unit

A

A

Alarm and warning
threshold settings

¢ — - — - - e e e e e e e =

Data about T "
SIM L S LTC Tap position ap con
LTC and transformer
oil temperature value Tap position value
Motor-driving tDorrivie
and load valge OFU operation
currentvalue value
TTMP TCTR TTRQ KFIL YLTC

Figure B.10 — Logical architecture

Figufes B.11_to~B.15 describe logical node architectures with all signals exchanged bety
the gssociated/logical nodes for each of the five elementary use cases.

IEC

veen
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B.3.2 Monitoring operation property

Equipment supervision / Maintenance planning support / Configuration management

Y Y
Alarm and warning

(MdAAIM*, MAAWrN*, Threshold settings for Alarm and warning
TorqAlm*, TorqWrn*, alarm and warning (EndPosR*, EndPosL*)
TapOpDurAlm*, TapOpDurWrn*) (MdAAIs, MdAWT s, TorgAls,
o TorqWrs, TapOpDurAls,
Motorfdr\ymg current (MotDrvA**) TapOpDurWrs) Tap position value
Drive torque (Torq**) (TapChg*)

Tap operation duration (TapOpDur**)

SLTC
Provide operation properties
Start-up and completion

Motor-driving current value Drive torque value signal of LTC operation

(AmpSv**) (TrqSv**) (TapChg*)

TCTR TTRQ YLTC YLTC
Measure motor- Measure drive Detect operation Read tap position
driving current torque duration

IEC

Figure B.11 - Logical architecture for monitoring operation property

NOTH * shows event driven communication
** shows cyclic/periodic communication

B.3.3 Monitoring operation counts

Equipment supervision / Maintenance planning support / Configuration management

@pération counts data
(OpCntRs*)
Threshold settings for alarm and
warning (OpCntAls, OpCntWrs )

Alarm and warning
(OpCntAlm*, OpCntWrn*)

SLTC

Provide operation counts

LIC operation signal

(TapChg?*)

YLTC

Count operations
IEC

Figure B.12 - Logical architecture for monitoring operation counts

NOTE * shows event driven communication
** shows cyclic/periodic communication
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B.3.4 Monitoring contact abrasion

Equipment supervision / Maintenance planning support / Configuration management

Contact abrasion data
(AbrPrt**)
Threshold settings for alarm and

warning (AbrPrtAls, AbrPrtWrs)
Alarm and warning

(AbrPrtAlm*, AbrPrtWrn*)

SLTC

Provide contact abrasion

Start-up and completion signal

of LTC operation Load current value

(TapChg*) (AmpSv**)
YLTC TCTR
Detect LTC operation Measure load
signal current

IEC

Figure B.13 - Logical architecture for monitoring contact abrasion

NOTH * shows event driven communication
** shows cyclic/periodic communication

B.3.5 Monitoring LTC oil temperature and flow

Equipment supervision / Maintenance planning support / Configuration management

4
LTC oil temperature data O\I‘;L;vfnpcmlum
(Tmp**) Threshold settings for O'I‘T ng-(fi*
alarm and warging (OiTmpDIF*) Threshold settings for alarm and Detect LTC oil flow
(TmpAls, TipWrs) warning (OilTmpDifAls, OilTmpDifWrs) Alarm and warning
Alarm and warning Alarm and warning (GasFlwTr*)
(TmpAIm*, TmpWrn*) (OIITmpDIfAlm*,
OilTmpDifWrn*)
Provide temperature properties
LTC oil temperature value
LTG\oiktemperature value (Tmpsv*) Transformer oil
(TmpSv**) temperature value
(TmpSv**)
Measure LTC oil Measure transformer Detect LTC oil flow
temperature oil temperature

IEC

Figure B.14 — Logical architecture for monitoring LTC oil temperature and flow

NOTE * shows event driven communication
** shows cyclic/periodic communication
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B.3.6 Monitoring operation of oil filter unit

Equipment supervision / Maintenance planning support / Configuration management

Alarm and warning
(FIICntAIm*, FilCntWrn*)
Threshold settings for alarm and

warning (FilCntAls, FilCntWrs )
OFU operation counts data

(FIlCnt*)

SLTC

Operation counts

OFU operation signal
(OpCtl®)

KFIL

Detect OFU

operation signal
P 9 IEC

Figure B.15 — Logical architecture for monitoring operation of oil filter unit

wSs ev iv unicati
NOTH * shows event driven communication
** shows cyclic/periodic communication

B.4| Allocation variants (conditional)

There are no particular descriptions fer this item.

B.5| Functional variants

There are no particular_descriptions for this item.

B.6| Performance requirements

B.6. Fuhctional related

This|is7a-monitoring function which does not require high speed performance, different [from
protgctive functions. Also, tap operation time of LTC is several tens of seconds. Thereffore,
approximately one to two seconds' response performance is generally required related to
information on measurements, status and alarms.

B.6.2 Service related

With regard to communication performance, the following performance classes stipulated in
IEC 61850-5 are applied:

o Measurements, status and alarms: Type 3, P5/TT2 or P6/TT1 Class
e Sampled Value: Type 4, P8/TT5 Class
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B.7 Description of data model per actor

B.7.1 General

Meaning of attributes:

"R" means that the considered object or object functionality is required, e.g. exposed through
the server capabilities of the host, independently from the fact that IEC 61850-7-4 stated its
presence condition as Mandatory or Optional or Conditional (M/O/C).

: =3 : : : : “p P “«\ :
NOT The attribute ‘R’ _has no relationshinwith _the attributes ‘M (mandafnry) o0 (r\rr_\hr\nal) used—in the

definilions of Logical nodes in IEC 61850t7-4. It simply indicates that the object is needed to fulf|l the
functipn/application defined in the profile.

“Rc”| means that the considered object or object functionality is functionally required,|e.g.
mangaged/got through the client capabilities of the host.

B.7.2 SLTC

Tablg B.2 shows a selection of data attributes of SLTC.

Table B.2 — Selection of data attributesof SLTC

Status informatizns
AbrRrtAlm SPS stVal True If true, the predefined level alarm R
limit AbrPrtAls for the abrasion of
False parts has been reached.
q
t
AbrRrtWrn SPS stVal True If true, the predefined level warning R
limit AbrPrtWrs for the abrasion of
False parts has been reached.
q
t
FilCpt INS stval int32 Qil filtration counter R
q
t
FilChtAIm SPS stVal True If true, the predefined level alarm R
limit FilCntAls for the oil filtration
False counter has been reached.
q
1
FilCntWrn SPS stVal True If true, the predefined level warning R
limit FilCntWrs for the oil filtration
False counter has been reached.
q
t
MdAAIm SPS stVal True If true, the predefined level alarm R
limit MdAAls for the motor drive
False current has been reached.
q
t
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Status information
MdAWTrn SPS stVal True If true, the predefined level warning R
limit MdAWTrs for the motor drive
False current has been reached.
q
t
OilTmpDifAlm SPS stVal True If true, the predefined level alarm R
limit OilTmpDifAls for the oil
False temperature difference has heen
q reached.
t
QilTmpDifWrn SPS stVal True If true, the predefined level warning R
limit OilTmpDifWrs for the oil
False temperature difference hascbeen
q reached.
t
OpQgntAim SPS stVal True If true, the predefined level alarm R
limit OpCntAls for the LTC operations
False has been réached.
q
t
OpgntWrn SPS stVal True If'\true, the predefined level warning R
limit OpCntWrs for the LTC
False operations has been reached.
q
t
TapPpDurAlm SPS stVal True If true, the tap change operation R
duration has exceeded the threshold
False defined in TapOpDurAls
q
t
TapPpDurWrn SPS stVal True If true, the tap change operation R
duration has exceeded the warning
False threshold defined in TapOpDurWrs
q
t
TordAlm SPS stVal True If true, the predefined level alarm R
limit TorgAls for the drive torque has
False been reached.
q
+
TorgWrn SPS stVal True If true, the predefined level warning R
limit TorqWrs for the drive torque has
False been reached.
q
t
Measured and metered values
MotDrvA MV mag Analogue Value Motor drive current R
q
t
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Status information
Torq MV mag Analogue Value Drive torque R
q
t
AbrPrt MV mag Analogue Value Abrasion (in %) of parts subject to R
wear
q
t
OilTmpDif MV mag Analogue Value Oil temperature difference between R
q LTC oil and transformer oil (in °C)
t
TapPpDur MV mag Analogue Value Duration of the latest tap charige R
q operation (in s)
t
Controls &<
OpQntRs INC stVal int32 Resettable operation counter R
q Note: {t is'classified as “Controls”,
but only'status information data is
t used.
. N/
Settlnng
AbrRrtAls ASG setMag Analogue Valde Abrasion of parts (in %) threshold R
setting for alarm
AbrRrtWrs ASG setMag AnalogueValue Abrasion of parts (in %) threshold R
setting for warning
FilCptAls ING setVal int32 Oil filtration counts threshold setting R
for alarm
FilChtWrs ING setVal int32 Qil filtration counts threshold setting R
for warning
MdAAls ASG setMag Analogue Value Motor drive currant alarm threshold R
setting
MdAWTrs ASG setMag Analogue Value Motor drive current threshold setting R
for warning
OilTmpDifAls ASG setMag Analogue Value Oil temperature difference threshold R
setting for alarm (in °C)
OilTmpDIitWrs ASG setMag Analogue Value Oil temperature difference threshold R
setting for warning (in °C)
OpCntAls ING setVal int32 LTC operation counts threshold R
setting for alarm
OpCntWrs ING setVal int32 LTC operation counts threshold R
setting for warning
TapOpDurAls ASG setMag Analogue Value Threshold for the tap change R
operation duration alarm
TapOpDurWrs ASG setMag Analogue Value Threshold for the tap change R
operation duration warning
TorqAls ASG setMag Analogue Value Drive torque threshold setting for R
alarm
TorgWrs ASG setMag Analogue Value Drive torque threshold setting for R
warning
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B.7.3 YLTC

Table B.3 shows a selection of data attributes of YLTC.

Table B.3 — Selection of data attributes of YLTC

Status information

TapChg BSC | valWTr ValWithTrans Tap position R

NOTE Tl loadlaT D P Clo
NOTT otgmT oot raproS—ant— rapocng

appear in IEC TR 61850-90-3, this BAP q
q example uses TapChg. ’\

: P
EndPosR SPS | stVal True If true, end position raise or high@z{/ ) R
allowed tap position reached ’
False <QQ
g ,\Cb
t . ©
EndPosL SPS | stVal True If true, end positioﬂoger or lowest R
False allowed tap po@n reached
q O
t ¢°
O)
B.7.4 TTRQ g\\\}\

Table B.4 shows a selection of data attribu@%f TTRAQ.

Table B.4 - Sel&@]on of data attributes of TTRQ

I e = I

‘}\ Measured and metered values
ot
TordSv SAV ins&é . Analogue Value Torque R
Nl
B.7.5 Tcé?‘
Tablg B.@ows a selection of data attributes of TCTR.

NS

Measured and metered values

AmpSv SAV instMag Analogue Value Current R
q
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B.7.6 SIML

Table B.6 shows a selection of data attributes of SIML.

Table B.6 — Selection of data attributes of SIML

Status information

TmpAlm SPS stVal True If true, the predefined level alarm limit R
- TmpAls for the Insulation liquid temperature
i has been reached.
q
t
TmpWrn SPS stVal True If true, the predefined level warning dimit R
TmpWrs for the Insulation liquid
False temperature has been reached
q
t
GasfIwTr SPS stVal True Insulation liquid flow trip because of gas R
False
q

N
Measured and mete@alues

Tmp MV mag Analogue Value LTC oil temperature R

NT .
\\Q Setting

s
TmpAls ASG setMag Analogue Value Temperature alarm threshold setting (in °C) FIl
TmpWrs ASG setMag Analogue Value Temperature warning threshold setting dt
(in °C)

B.7.7 TTMP

Tablg B.7 showsta'selection of data attributes of TTMP.

Table B.7 — Selection of data attributes of TTMP

Measured and metered values

TmpSv SAV instMag Analogue Value Temperature R
q
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B.7.8 KFIL

Table B.8 shows a selection of data attributes of KFIL.

Table B.8 — Selection of data attributes of KFIL

Controls

OpCitl SPC stVal on (True) Operate filter R

VA = kY NOTE— Lt ! ifiadl “o deolo? Lt 1
o (T arSty NOTE 1t 1S CriaSSTmet—asS— SOt orS—, ottt onry

status information data is used.(ctIModel =
a status-only)

B.8| Communication services

Dep¢nding on the signal, the following communication services stipulated in IEC 6185(-7-2
are applied:

Alarm, Status: RCB

e Measurement value: RCB
Setting value: SGCB

e Instantaneous value: SVCB

B.9| Device related requirements (conditional)

There are no particular descriptions for ¢his item.

B.10 Engineering tool related requirements

There are no particular descriptions for this item.

B.11 Naming rules

There are no_particular descriptions for this item

B.12 Capabilities for testing

Under consideration by the IEC Taskforce on Functional testing.
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CA

Annex C
(informative)

Example for BAP of protection function “line distance protection”
using BAP template

Functional description

The line distance protection function is an impedance type protection function for feeders.

Basi
and
the
setti

comimand can be delayed depending on the zone.

As th

A dis
impe

Depé¢nding on the line topology and characteristic a distance protection function ca

asso

The
COM

Cc.2

c.2.

Cally, the Impedance calculated by the protection function based on the acquired Yo
current measurements is compared to a zone in the impedance diagram dependin
cetting of the protection function. A fault is detected when the impedanceenterg
ng zone. The protection function the issues a tripping command for the breaker” Thig

is function has to evaluate impedances, it needs to acquire line voltage and current.

dance diagram (e.g. 3 zone distance protection function).

ciated to a tele-protection scheme using permissive orblocking commands.

line protection function also issues a start signaMo the fault recorder in order to o
TRADE files of the event for post mortem analyses.

Description of use case and associated roles/actors

List of roles / actors
T and VT
ircuit breaker
ele-protection
emote/local SCADA
uto recloser
onfiguration-engineer
istance(pnotection function (of other feeders or of the other end of the line)

aultrecorder

tage
g on
the
trip

tance protection usually has several identified “zones”, corresponding to an area in the

n be

btain
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C.2.2 Use case

Figure C.1 shows the typical use case of function distance protection.

RTE’s use case for distance protection function

Q
Q |

::Remote/l/ocal SCADA
:‘Auto recloser

uses» «uses
=CT/VT interfacing function usgs» .
«uses»
«uses»
2\ e
Fault clearance by 'A s
distance protection «uses» ~CB CMD
_ _ > V. «use O
::CB|interfacing function «USESY A
«uses» cubesy «USES»
. O ::Breaker faillire

::Recording function :Détection of analog inputs failure

::Distance protection function

::Settings'Engineer “Fault location

IEC

Figure C.1 —Use case distance protection
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Sequence diagram of typical interactions

c.23

Figure C.2 shows the typical sequence diagram of function distance protection.
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Figure C.2 — Sequence diagram distance protection
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Logical architecture
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Figure C.3 shows the distance protection logical architecture.

Distance protection function

[ tcr H—— AmpSy

: PDIS2*

I v H—— VolISv

CB intgr. function <

1
: PDIS3*

Str

Op

PTRC

Oop ———»0O

Op ——»0O

Tele-prot function LLNO Health O
< 'CB CMD function
< TT);F;T - Echowei »O rind
PSCH < ol
——— RxPrm1 —» PSCH (CritEnc) CALH
—— RxBlk1 —»
Op
Str Op
CT/VT|inter. function PDIS1* == op ———»0O

Breaker failure

Auto recloser

Str.General +—»0O

—  Str.DirGeneradl \, ~——»0O
Qp.general ©

Op.phs* @

Op.neut ©

Fault recording
Fault location

A A

1O, ou»0  toscapa

: data exchange
for information

Cc.4

The
Distd

data
clari

low between LNs,
ication.of the interactions.

Allocation variants_(conditional)

Figure C.3 — Logical architecture distance protection

logical architecture is a proposed IEC 61850 based model of a logical device
nce Protection”) also showing interactions with other logical devices. If all LNs
associated application functions are implemented just in one single IED, the displ
inside the line distance protection function

is just shown

IEC

Line
and
hyed
for

C.5| “Functional variants
C.5.1 Core functional variants
C.5.1.1 Variant FA:

The IED that hosts the distance protection function is not able to handle process bus
connectivity. The IED is able to communicate to a Local/remote SCADA or gateway device.
CT/VT values and trip can be wired.

C.5.1.2 Variant FB:

Additional to the ability to communicate with a local/remote SCADA or gateway the IED that
hosts the distance protection function is able to handle process bus (SV and trip GOOSE).


https://iecnorm.com/api/?name=7aa1f50cd6ce75e76a7016cfc16efc7b

IEC TR 61850-7-6:2019 © IEC 2019 - 51—

Equipment can be configured through IEC 61850 (e.g. zone associated tripping delay). The
communication with CT/VT and circuit breaker uses the services of the process bus (SV and
GOOSE).

C.5.2 Noncore functional variants (different features for testing)

C.5.2.1 Variant TPA:

No tele-protection scheme associated

C.5.2.2 Variant TPB:

Tele

C-5-A

Tele

C-5-A

Tele

c-5-A

Test

c-5-A

Test

c-5-A

protection scheme allowing blocking reception and emission

.3 Variant TPC:

protection scheme allowing permissive reception and emission (underréach)

.4 Variant TPD:

protection scheme allowing permissive reception and emission(overreach)

9.5 Variant TA:

is not based on IEC 61850 features

P.6 Variant TB:

is based on IEC 61850 features

.7 Variant SA:

Settings are not based on IEC 61850~(preconfigured)

C-5-A

.8 Variant SB:

Settings use IEC 61850 based services

C.6

C.6.

The
speg

Performance requirements)

Functional related

distanee protection algorithm of PDIS shall be qualified according the user-depen
ifiCation for distance protection.

C.6.2 Service related

dent

The communication network used (both station and process bus) shall be redundant and
resilient (e.g. hardened against packet storm). The transmission of measured values shall be
done via SV service. The transmission of the trip command shall be done via GOOSE service.

The performance requirements for transmission delay are:

Protection to process: <2 ms (GOOSE)
Process to protection: <2 ms (GOOSE)
Protection to automatic functions (e.g. Autorecloser): £ 2 ms (GOOSE)

Protection and automatic functions to local SCADA: < 50 ms
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To manage the settings of the zone parameters the SGCB service shall be used.

C.7

Meaning of attributes:

Description of data model per actor

“R”: means that the considered object or object functionality is functionally required, i.e.
exposed through the server capabilities of the host, independently from the fact that
IEC 61850-7-4 stated its presence condition as Mandatory or Optional or Conditional
(M/O/C).

NOTH The attribute “R” has no relationship with the attributes “M” (mandatory) or “O” (optional) useédyin the

definifions of Logical nodes in IEC 61850-7-4. It simply indicates that the object is needed fo fulf|l the

functipn/application defined in the profile.

“Rc”l means that the considered object or object functionality is functionally \fequired]| i.e.
managed or read through the client capabilities of the host.

This|method is the original one, based on “what is required for the applicatioen in the descfibed

LN (and associated DO) of IEC 61850-7-4", as shown in Table C.1.

Table C.1 — Description of data model
Disfance Variants. Descriptipn

Protection

IlN DO CDC | Attributes |TPA| TPB | TPC /T@ TA | TB | SA SB
stVal R R R R R R R R Distance
protection

LLNO Health  |ENS |q supervision sfate

t for maintenarjce
origin R R R R R R R Used to contrpl
Test features

ctiNum
stVal
q

Mod ENC |t
ctiMedel
sboTimeout
sboClass
operTimeout
stVal R R R R R R R Supervision df

Test mod

Beh ENS |q est mode
t
gerrerat R R R R R R—R—R Operate{Zone 1)
phsA
phsB

PDIS1* Op ACT |phsC

neut
q
t
general R R R R R R R R Start (Zone 1)
dirGeneral

Str ACD
q
t
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Distance Variants Description
Protection
LN DO CDC | Attributes |TPA| TPB | TPC | TPD | TA [ TB |SA| SB
general R R R R R R R Operate (Zone 2)
phsA
phsB
PDIS2* Op ACT |phsC
neut
q
t
general R R R R R R R Start (Zone 2
dirGeneral
Str ACD
q
t
general R R R R R R R Operate (Zong 3)
phsA
phsB
PDISB* Op ACT |phsC
neut
q
t
general R R R R R R R Start (Zone 3
dirGeneral
Str ACD
q
t
stVal R R R R Supervision of
. teleprotection
PSCH EchoWei |SPS |q connection sthte
t
general R R R R R Teleprotectio
TxPrm acT g permissive signal
t
general R R R R R Activation
inf ti
RxPfait [ACT |q information
t
general R R R R R R Teleprotectio
blocking signal
TxBlk ACT g
t
general R R R R R R Activation
information
RxBlk1 ACT |q
t
general R R R R Operate to Trip
logic (in case of
Op ACT q Permission
t reception)
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Distance
Protection

Variants

Description

LN

DO

CcDC

Attributes

TPA| TPB | TPC | TPD | TA | TB

SA

SB

PTRC Op

ACT

general
phsA
phsB
phsC

neut

q

R

R

R

R

R

Reflect effective
tripping
information sent to
the process

t

Str

ACD

general
dirGeneral

q
t

Start

Tr

ACT

general
phsA
phsB
phsC

neut

q

t

Trip

C.8

C.8.

General

Communication services

Depé¢nding on the main variant, an”|IED which host the distance protection function hgs to

supgort the following communig¢ation services, as shown in Tables C.2 and C.3:

Cc.8.2 Variant FA:
Table C.2 — Services for variant FA
Non-core functional variants
Service TPA TPB TPC TPD TA B SA SB
MMS [Server X
GOOS$E publisher X X X X X

GOOSE subscriber

SV subscriber

SBCB
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Cc.8.3 Variant FB:

Table C.3 — Services for variant FB

Non-core functional variants

Service TPA TPB TPC TPD TA TB SA SB
MMS Server X X X X X
GOOSE publisher X X X X X X
GOOSE subscriber X X X
SV subscriber X X X X X X
SBCB X X
The [transmission of measured values via process bus shall be done via. SV service.| The
trangmission of the trip command shall be done via GOOSE service.
C.9| Device related requirements (conditional)
C.9. Degraded operation behaviour
For ¢ach function (represented by a LD), the expected behaviour in degraded conditions ghall
be defined. For functions subscribing and using data published by other functions or coming
from| process-connected IED, this concerns in particular that the behaviour in case of |non-
nominal status of the quality attribute of the subscribed IEC 61850 DO. This also holds fof the
sourge information and for time synchronisation information.
Sincg the quality attribute has a number ofxdetailed quality items, it is possible to differerftiate
the gxpected behaviour for each of them.
The pxpected behaviour can be summarized in a number of possible categories:
e tp fall back to a default input value configured by the user with good quality
e tp continue to use the last’known input value with good quality
e tp use the receivediinput value and force its quality to good
e tp do a dynamic/blocking of the function (Blk=True)
Also| in some/tases one might want the function to emit an alarm or to change the Quality
Attribute of the DO it publishes.
Congerning the distance protection use case, Table C.4 for degraded operation behavioyrs is

prop

psed
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