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FOREWORD

international co-operation on all questions concerning standardization in th ields. To
this end and in addition to other activities, IEC publishes International 9 3 p
Technical Reports, Publicly Available Specifications (PAS) and Guides ( € “IEC

in the subject dealt with may participate in this preparatory wo
governmental organizations liaising with the IEC also participa A a .
with the International Organization for Standardization (IS i nce with\ conditions determined by
agreement between the two organizations.

Publications is accurate, IEC cannot be
misinterpretation by any end user.

In order to promote internati
transparently to the maX|m
between any IEC Publicati
the latter.

IEC itself does pot provige any a
assessment ser i
services carried out’ by indepen

ire€tors, employees, servants or agents including individual experts and
and IEC National Committees for any personal injury, property damage or

indispensable for.the cogrect application of this publication.

Attention is drawn tovthe possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

A PAS is a technical specification not fulfilling the requirements for a standard, but made
available to the public.
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IEC PAS 61850-9-3 has been developed by IEC technical committee 57: Power systems
management and associated information exchange, in cooperation with the IEEE Power
Systems Relaying Committee Working Group H24/Substation Committee Working Group C7
of the Power & Energy Society of the IEEE, and IEC subcommittee 65C: Industrial networks,
of IEC technical committee 65: Industrial-process measurement, control and automation.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
57/1551/PAS 57/1575/RVD

Following publication of this PAS, which is a pre-standard publication,
or subcommittee concerned may transform it into an International Stz

R
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INTRODUCTION

This PAS specifies a precision time protocol (PTP) profile of IEC 61588:2009 applicable to
power utility automation which allows compliance with the highest synchronization classes of
IEC 61850-5 and IEC 61869-9.

This PAS applies Layer 2 communication according to IEC 61588:2009, Annex F, and uses
peer-to-peer delay measurement according to the IEC 61588:2009, Annex J.4, default profile
with restricted range values.

When clocks have a single attachment, this profile is a subset of IEC 61588:2009 with the
above restrictions.

When clocks have an optional double attachment, this profile ,& ds BMCA of
IEC 61588:2009 as IEC 62439-3:2015, Annex A, specifies.

@%
S



-6 - IEC PAS 61850-9-3:2015 © IEC 2015

COMMUNICATION NETWORKS AND
SYSTEMS FOR POWER UTILITY AUTOMATION -

Part 9-3: Precision time protocol
profile for power utility automation

1 Scope

This PAS specifies a precision time protocol (PTP) profile of IEC 61588:2009
power utility automation which allows compliance with the highest synchro

IEC 61850-5 and IEC 61869-9.

applicable to
ization_classes of

2 Normative references

undated references, the Ilatest edition of the ment

amendments) applies.

(including any
IEC 61588:2009, Precision clock synchronizat g networked measurement and

control systems

IEC TR 61850-90-4:2013, icatj s.ang’systems for power utility automation
— Part 90-4: Network engi 1

IEC 62439-3:2015, Ind E jon_networks — High availability automation networks
— Part 3: Parall edt RProtocoN(PRP) and High-availability Seamless Redundancy
(HSR)

For the purposes of this document, the terms and definitions given in IEC 61588:2009 and
IEC 62439-3:2015, as well as the following, apply:

3.11
grandmaster-capable
ordinary clock or boundary clock that is able to take the role of a grandmaster

Note 1 to entry: A grandmaster-capable clock is not necessarily connected to a recognized time source.

3.1.2

time error

deviation from the time reference used for measurement or synchronization caused by a
network element, evaluated over a short time span (a few Sync intervals)
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3.1.3

time inaccuracy

time error not exceeded by 99,7% of the measurements, evaluated over a series of 1 000
measurements (about 20 minutes) in steady state

Note 1 to entry: Assuming a Gaussian distribution, this corresponds to three sigma (3 o = 99,7%) or no more than
3 points outside the specified interval, out of 1 000 total points evaluated.

3.1.4

network time inaccuracy

time inaccuracy evaluated or measured between a particular slave clock and the time
reference signal of its grandmaster clock(s), considering the worst network topology

3.2 Abbreviations and acronyms

For the purposes of this document, the abbreviations and acronym I 588:2009

and IEC 62439-3:2015, as well as the following, apply:

MIB Management Information Base (RFC 1157)
PICS Protocol Implementation Conformance Statemen

SNMP Simple Network Management Protocol (R

4 Ildentification

88:2009, 19.3.3, are:

The identification values for this profile act A 615

profileName: rotocol profile for Power Utility

profileVersion:

profileldentifier:

Whereas the fir

organizationName: IEC Technical Committee 57 Working Group 10

sourceldentification: A copy of IEC 61850-9-3 can be obtained from the International
Electrotechnical Commission (http://www.iec.ch)

NOTE The OUI defined in IEC 61588:2009, Annex J.4, does not apply.
5 Clock types

This PAS distinguishes clocks by their capabilities:

e Ordinary Clocks (OCs) implement one of the following capabilities:

— Slave-only (defaultDS.slaveOnly = True)
no port can be in the MASTER state

— Grandmaster-capable (defaultDS.slaveOnly = False);
the port (or the port pair in redundancy) can be in the MASTER state


http://www.iec.ch/
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— Grandmaster-only (defaultDS.slaveOnly = False and clockClass = 6 or 7)
no port can be in the SLAVE state.

e Transparent Clocks (TCs) correct and forward PTP messages; their ports do not have
states in IEC 61588:2009.

e Boundary Clocks (BC) are never slave-only and can have either:
— exactly one port in the SLAVE state and all other in the MASTER state;
— all ports in the MASTER state, in which case the BC is the grandmaster.

NOTE Within a time domain, a BC has a port in the SLAVE state in the upper sub-domain and one or several
ports in the MASTER state in the lower sub-domain(s); see IEC 61850-90-4.

Atomic clocks are not considered in this specification.

6 Protocol specifications

All clocks shall transmit PTP messages on Ethernet layer 2{according\to 1588:2009,
Annex F.
All  clocks shall use multicast communication g addresses specified in

IEC 61588:20009, F.1.

All clocks shall support the peer-to-pegef
and 11.4.

All doubly attached\clocks accordingto I[EC 62439-3 shall support in addition the extension to
the best master @«" jori i in IE

All clocks s one of the three management mechanisms:
1) The alternate, manage
3:2015, Annex E and/or

2) The alternate mManagement mechanism using the management objects defined in
IEC 61850-90-4:2013, 19.3 and 19.4 and/or

3) The manufacturer-defined fixed values and/or the manufacturer-specific implementation
means to address all configurable values as stated in IEC 61588:2009, 15.1.1.

ent mechanism using the SNMP MIB specified in IEC 62439-

7 Requirements

71 Measurement conditions

Steady state is defined as 30 s after a single master starts to send synchronisation messages
and 16 s after a change of master, with no change to the environment temperature.

This requirement applies only to clocks that have been energized for 30 minutes to
accommodate for instance temperature-controlled oscillators.



