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Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy
of any of the information or the soundness of any judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied “AS I1S.”
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Introduction

This introduction is not part of IEEE Std C37.238-2011, IEEE Standard Profile for Use of IEEE 1588™ Precision Time
Protocol in Power System Applications.

This standard specifies a common profile for use of IEEE 1588 Precision Time Protocol (PTP) in power
system protection, control, automation, and data communication applications utilizing an Ethernet
communications architecture.

Typical Ethernet-based time distribution architecture consists of a reference clock, bridges, and end
devices. Bridges with boundary clock functionality may also be used at interconnection points between
different PTP domains or PTP profiles.

In addition to distributing global time that is traceable to a recognized standard time source, the profile has
a provision for distributing local time for the cases when connectivity to recognized standard time sources
is lost.

The profile can be used for precise time synchronization of the devices in a substation, and between
substations in a larger geographical area, if performance requirements of this standard are met.

The use of different physical layer communication technologies to carry Ethernet frames, including
SONET/SDH and wireless technologies, is not precluded if they can meet performance requirements of this
standard.

Time distribution specified in this standard is based on the following basic assumptions:

— All devices that participate in time distribution support this standard.
— All devices are in the same time distribution domain.
— All devices have point-to-point connections to their neighbors.

— Transmit and receive cable delay for each point-to-point connection is assumed to be symmetrical.
Known asymmetry in cable delay can be configured and corrected.

The use of security techniques is an important consideration and, based on the application, may be
desirable or mandated. Security extensions and network engineering methods for hardening the PTP-based
time distribution system against malicious attacks are not covered, and are outside of scope of this standard.
If security techniques are used, they should not impair the ability of devices to achieve performance,
specified in this standard. Future improvements in IEEE 1588 security mechanism will be considered in a
revision of this standard.

Redundancy is an important consideration; some applications recommend or mandate support for different
time distribution technologies, e.g., Global Positioning System (GPS) and Inter-Range Instrumentation
Group B (IRIG-B). Support for multiple time distribution technologies at the same time is out of scope of
this standard.
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Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.iece.org/reading/iece/updates/errata/index.html. Users are encouraged to check this URL
for errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.
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Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence
or validity of any patent rights in connection therewith. The IEEE is not responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity
or scope of Patents Claims or determining whether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable
or non-discriminatory. Users of this standard are expressly advised that determination of the validity of any
patent rights, and the risk of infringement of such rights, is entirely their own responsibility. Further
information may be obtained from the IEEE Standards Association.
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IEEE Standard Profile for Use of
IEEE 1588 ™ Precision Time Protocol
in Power System Applications

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

This standard specifies a common profile for the use of IEEE 1588 Precision Time Protocol (PTP) in power
system protection, control, automation, and data communication applications utilizing an Ethernet
communications architecture.

The profile specifies a well-defined subset of IEEE 1588 mechanisms and settings aimed at enabling device
interoperability, robust response to network failures, and deterministic control of delivered time quality. It
specifies the preferred physical layer (Ethernet) higher level protocol used for PTP message exchange and
the PTP protocol configuration parameters. Special attention is given to ensuring consistent and reliable
time distribution within substations, between substations, and across wide geographic areas.

1.2 Purpose

The purpose of this standard is to facilitate adoption of IEEE Std 1588-2008 for power system applications
requiring high precision time synchronization.' It specifies a common subset of PTP parameters and
options to provide global time availability, device interoperability, and failure management. This set of PTP

! Information on references can be found in Clause 2.
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