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Abstract: This standard defines elements and commonly used components in excitation systems 
and contains definitions for excitation systems applied to synchronous machines. An included 
annex contains one-line block diagrams of some typical excitation systems. These are presented 
to illustrate the defined terminology referenced in this standard and clarify the understanding of 
the excitation control system. 
Keywords: definitions of excitation controls, excitation block diagrams, excitation control 
systems, excitation systems terminology, synchronous generator controls 
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Introduction 

 

This introduction is not part of IEEE Std 421.1-2007, IEEE Standard Definitions for Excitation Systems for 
Synchronous Machines. 

This standard defines elements and commonly used components in excitation systems and contains 
definitions for excitation systems applied to synchronous machines. For general requirements of a 
synchronous machine refer to IEEE Std C50.12™ and IEEE Std C50.13™.a

 
A synchronous machine excitation control system operating under automatic control is a feedback control 
system. Thus, the Terminology of the Excitation System Subcommittee Working Group of the Energy 
Development and Power Generation (ED&PG) Committee adopted definitions that had a common basis to 
excitation systems. Efforts were made not to conflict with terms found in the most recent edition of The 
Authoritative Dictionary of IEEE Standards Terms [B11], but to clarify or more fully define terms as 
related specifically to excitation of synchronous machines.b

Notice to users 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL: http:// 
standards.ieee.org/reading/ieee/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. 

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 shall not be responsible for identifying 
patents or patent applications for which a license may be required to implement an IEEE standard or for 
conducting inquiries into the legal validity or scope of those patents that are brought to its attention. 
 
 
 
 
 
 
 
 
 
 

                                                 
a For more information on references, please refer to Clause 2. 
b The numbers in brackets correspond to those in the bibliography in Annex B.  
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