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Notice to users 

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document 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Users of IEEE Standards documents should be aware that these documents may be superseded at any time 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-SA Website at http://standards.ieee.org/index.html or 
contact the IEEE at the address listed previously. For more information about the IEEE Standards 
Association or the IEEE standards development process, visit IEEE-SA Website at 
http://standards.ieee.org/index.html. 

Errata 

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

This introduction is not part of IEEE Std C37.244-2013, IEEE Guide for Phasor Data Concentrator Requirements for 
Power System Protection, Control, and Monitoring. 

A phasor data concentrator (PDC) is a function that combines synchrophasor data from more than one 
source for further processing. Originally the PDC purpose was to combine synchrophasor measurements 
from many phasor measurement units (PMUs) into a single time synchronized data stream. Since the PDC 
was the only common element in communications with all measurement units, its function included 
monitoring the overall measurement system. As measurement systems and the deployment of applications 
have increased in size, the functions of the PDC have expanded to include more data handling, processing, 
and storage. At the same time, the rapid growth in technology is enabling the development of integrated 
features for power systems applications. This guide provides definitions of the terminology, functional 
descriptions, and what could be expected from a PDC. It is arranged with clauses describing the functions 
and requirements in order for the user to identify the features desired for the respective applications. This 
guide is communication protocol independent in terms of applications, and will also serve the industry with 
common interpretation of terms for function standardization and data protocol implementation agreements. 
Clause 7 offers practical methods for testing PDC functions, including example setups for data transport in 
a production-type environment, in line with related IEC and IEEE standards. 

This guide defines numerous functions that may be included in a PDC. Which ones are included depend on 
the application and use of the PDC, as well as agreements between the PDC manufacturer and customer. 
The functions presented in this guide may not be available; and it is anticipated that other functions which 
have not been included here may exist and others may be developed in the future. 

 

 

 
Copyright © 2013 IEEE. All rights reserved. 

viii



 

Contents 

1. Overview .................................................................................................................................................... 1 
1.1 Scope ................................................................................................................................................... 1 
1.2 Purpose ................................................................................................................................................ 2 

2. Normative references.................................................................................................................................. 2 

3. Definitions, acronyms, and abbreviations .................................................................................................. 2 
3.1 Definitions ........................................................................................................................................... 2 
3.2 Abbreviations and acronyms ............................................................................................................... 4 

4. Synchrophasor measurement system overview .......................................................................................... 5 
4.1 Synchrophasor network ....................................................................................................................... 5 
4.2 Synchrophasor network elements ........................................................................................................ 6 
4.3 Multiple data streams from PMUs and PDCs...................................................................................... 7 
4.4 Synchrophasor system communications .............................................................................................. 7 
4.5 Cyber security...................................................................................................................................... 8 

5. PDC functional requirements ..................................................................................................................... 8 
5.1 Data aggregation.................................................................................................................................. 9 
5.2 Data forwarding................................................................................................................................. 10 
5.3 Data communications ........................................................................................................................ 11 
5.4 Data validation................................................................................................................................... 13 
5.5 Data transfer protocol support ........................................................................................................... 13 
5.6 Data transfer protocols conversion .................................................................................................... 13 
5.7 Data format and coordinate conversion ............................................................................................. 13 
5.8 Data latency calculation..................................................................................................................... 13 
5.9 Reporting rate conversion.................................................................................................................. 15 
5.10 Output data buffering....................................................................................................................... 15 
5.11 Configuration................................................................................................................................... 16 
5.12 Phase and magnitude adjustment ..................................................................................................... 17 
5.13 Performance monitoring .................................................................................................................. 18 
5.14 Redundant data handling ................................................................................................................. 19 
5.15 Duplicate data handling ................................................................................................................... 19 
5.16 Data re-transmission request............................................................................................................ 19 
5.17 Cyber security.................................................................................................................................. 20 

6. PDC performance requirements ............................................................................................................... 22 
6.1 PDC latency....................................................................................................................................... 22 
6.2 Robustness......................................................................................................................................... 25 
6.3 Environmental ................................................................................................................................... 25 
6.4 Availability and reliability................................................................................................................. 25 
6.5 PDC data processing.......................................................................................................................... 25 

7. Testing...................................................................................................................................................... 25 
7.1 Categories of PDC tests ..................................................................................................................... 25 
7.2 Test interfaces.................................................................................................................................... 27 
7.3 Test setups ......................................................................................................................................... 28 
7.4 Tests outline....................................................................................................................................... 30 
7.5 Test reporting..................................................................................................................................... 34 
7.6 Testing tools ...................................................................................................................................... 34 

 
Copyright © 2013 IEEE. All rights reserved. 

ix



 

 
Copyright © 2013 IEEE. All rights reserved. 

x

Annex A (informative) Relevant standards .................................................................................................. 40 
A.1 IEEE Std 1344-1995 (R 2001), IEEE Std C37.118-2005, IEEE Std C37.118.1-2011 and IEEE Std 
C37.118.2-2011 ....................................................................................................................................... 40 
A.2 IEC 61850 ......................................................................................................................................... 40 
A.3 IEC 61970 ......................................................................................................................................... 40 
A.4 IEEE Std C37.111-1999 ................................................................................................................... 40 
A.5 IEEE Std C37.232-2011 ................................................................................................................... 40 
A.6 IEEE Std C37.233-2009 ................................................................................................................... 41 
A.7 IEEE Std C37.238-2011 ................................................................................................................... 41 
A.8 IEEE Std C37.239-2010 ................................................................................................................... 41 
A.9 IEEE PC37.240, D13.0, March, 2013 ............................................................................................... 41 
A.10 IEEE Std C37.242-2013 ................................................................................................................. 41 
A.11 IEEE Std 1613-2009 and Amendment 1 - 2010.............................................................................. 41 

Annex B (informative) Reporting rate conversion and the associated filtering ............................................ 42 
B.1 Aliasing ............................................................................................................................................. 42 
B.2 Down-conversion .............................................................................................................................. 43 
B.3 Up-conversion ................................................................................................................................... 43 

Annex C (informative) IEEE Std C37.118.1-2011 latency discussion ......................................................... 45 

Annex D (informative) Bibliography ........................................................................................................... 52 
 

 



 

1 
Copyright © 2013 IEEE. All rights reserved. 

 

IEEE Guide for Phasor Data 
Concentrator Requirements for Power 
System Protection, Control, and 
Monitoring 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or environmental 
protection, or ensure against interference with or from other devices or networks. Implementers of IEEE 
Standards documents are responsible for determining and complying with all appropriate safety, security, 
environmental, health, and interference protection practices and all applicable laws and regulations. 

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 

This clause describes the scope, purpose, and the limitation of applicability of the IEEE Guide for Phasor Data 
Concentrator Requirements for Power System Protection, Control, and Monitoring, hereafter referred to as “this 
guide.” 

1.1 Scope 

This guide describes performance, functional, and communication needs of phasor data concentrators (PDCs) for 
power system protection, control, and monitoring applications. The guide covers synchrophasor system needs and 
testing procedures for PDCs. It includes functional requirements for associated interfaces with phasor measurement 
units (PMUs) to a PDC and PDC systems. In particular, it includes requirements for synchronization, synchrophasor 
data processing, and real-time access. 

 


