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Special Notes 

API publications necessarily address problems of a general nature. With respect to particular circumstances, 
local, state, and federal laws and regulations should be reviewed. The use of API publications is voluntary. 
In some cases, third parties or authorities having jurisdiction may choose to incorporate API standards by 
reference and may mandate compliance. 

Neither API nor any of API’s employees, subcontractors, consultants, committees, or other assignees make 
any warranty or representation, either express or implied, with respect to the accuracy, completeness, or 
usefulness of the information contained herein, or assume any liability or responsibility for any use, or the 
results of such use, of any information or process disclosed in this publication. Neither API nor any of API’s 
employees, subcontractors, consultants, or other assignees represent that use of this publication would not 
infringe upon privately owned rights. 

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to 
ensure the accuracy and reliability of the data contained in them; however, the Institute makes no 
representation, warranty, or guarantee in connection with this publication and hereby expressly disclaims 
any liability or responsibility for loss or damage resulting from its use or for the violation of any authorities 
having jurisdiction with which this publication may conflict. 

API publications are published to facilitate the broad availability of proven, sound engineering and operating 
practices. These publications are not intended to obviate the need for applying sound engineering judgment 
regarding when and where these publications should be utilized. The formulation and publication of API 
publications is not intended in any way to inhibit anyone from using any other practices. 

Any manufacturer marking equipment or materials in conformance with the marking requirements of an API 
standard is solely responsible for complying with all the applicable requirements of that standard. API does 
not represent, warrant, or guarantee that such products do in fact conform to the applicable API standard. 
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Foreword 

Nothing contained in any API publication is to be construed as granting any right, by implication or 
otherwise, for the manufacture, sale, or use of any method, apparatus, or product covered by letters patent. 
Neither should anything contained in the publication be construed as insuring anyone against liability for 
infringement of letters patent. 

The verbal forms used to express the provisions in this document are as follows. 

Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the standard. 

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required 
in order to conform to the standard. 

May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard. 

Can: As used in a standard, “can” denotes a statement of possibility or capability. 

This document was produced under API standardization procedures that ensure appropriate notification 
and participation in the developmental process and is designated as an API standard. Questions concerning 
the interpretation of the content of this publication or comments and questions concerning the procedures 
under which this publication was developed should be directed in writing to the Director of Standards, 
American Petroleum Institute, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001. 
Requests for permission to reproduce or translate all or any part of the material published herein should 
also be addressed to the director. 

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A 
one-time extension of up to two years may be added to this review cycle. Status of the publication can be 
ascertained from the API Standards Department, telephone (202) 682-8000. A catalog of API publications 
and materials is published annually by API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 
20001. 

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 
Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001, standards@api.org. 

API Standard 546, Fourth Edition, was prepared by the API Committee on Refining Equipment, 
Subcommittee on Electrical Equipment (SOEE). 
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1 

Brushless Synchronous Machines—500 kVA and Larger 

1 General 

1.1 Scope   

1.1.1  This standard covers the minimum requirements for form-wound and bar-wound brushless 
synchronous machines 500 kVA and larger for use in petroleum, chemical, and other industrial applications. 
This standard includes synchronous motors and generators with two different rotor designs: 

a) salient-pole type rotors with solid or laminated poles; 

b) cylindrical type rotors with solid or laminated construction. 

Notes following a paragraph in Section 1 through Section 8 are informational only and are not enforceable 
as part of this standard. 

Some paragraphs have intentionally been left blank to align paragraph numbers with API 541. 

A round bullet () at the beginning of a paragraph indicates that either a decision is required or further 
information is to be provided by the purchaser. This information shall be indicated on the datasheets (see 
Annex A or Annex B); otherwise, it shall be stated in the quotation request or in the order. 

A diamond bullet (♦) at the start of a paragraph indicates additional requirements for motors applied with 
an adjustable speed drive (ASD). 

1.1.2 The purchaser specifies machine details and features by completing the associated sections of the 
datasheets in Annex A or Annex B.  

NOTE Guidance for completion of the datasheets is provided in Annex D and Annex E.  

1.1.3 The vendor completes the details and features in the vendor section of the datasheets (see Section 8 
and Annex A or Annex B). 

1.1.4 Within this standard, the term “motor” addresses synchronous motors as well as synchronous 
motor-generators that are subjected to an asynchronous start. The term “machine” addresses the three 
types of machines: motors, generators, and motor-generators. 

1.1.5 Super synchronous motor applications are addressed in Annex I. 

1.2 Alternative Designs 

The vendor may offer alternative designs in accordance with 8.4.  

1.3 Dimensions and Standards 

 1.3.1 Both the metric [International System of Units (SI)] and United States customary (USC) system of 
units and dimensions are used in this standard. Data, drawings, and hardware (including fasteners) related 
to equipment supplied to this standard shall use the system of units specified by the purchaser. An alternate 
system of units for hardware (including fasteners and flanges) may be substituted if mutually agreed upon 
by the purchaser and the vendor. 

 1.3.2 This document recognizes two different systems of standards for the manufacturing and testing of 
electrical machines: North American standards including the American National Standards Institute (ANSI), 
the Institute of Electrical and Electronics Engineers (IEEE), and the National Electrical Manufacturers 
Association (NEMA) and international standards including the International Electrotechnical Commission (IEC) 
and the International Organization for Standardization (ISO) standards. The North American standards are the 
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