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Abstract: This standard applies to premium efficiency, totally enclosed fan-cooled (TEFC), 
horizontal and vertical, single-speed, squirrel cage polyphase induction motors, up to and 
including 370 kW (500 hp), and 4000 V in National Electrical Manufacturers Association (NEMA) 
frame sizes 143T and larger, for petroleum, chemical, and other severe-duty applications 
(commonly referred to as premium-efficiency severe-duty motors). Excluded from the scope of 
this standard are motors with sleeve bearings and additional specific features required for 
explosion-proof motors. 
Keywords: NEMA frame motors; polyphase induction motor, severe duty motors, squirrel cage 
motors, totally enclosed fan-cooled (TEFC) motors 
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of 
the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus 
development process, approved by the American National Standards Institute, which brings together volunteers 
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the 
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 IS.” 

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, 
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint 
expressed at the time a standard is approved and issued is subject to change brought about through developments in the 
state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least 
every five years for revision or reaffirmation, or every ten years for stabilization. When a document is more than five 
years old and has not been reaffirmed, or more than ten years old and has not been stabilized, it is reasonable to 
conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users are 
cautioned to check to determine that they have the latest edition of any IEEE Standard. 

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other 
person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon his or 
her independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, seek the 
advice of a competent professional in determining the appropriateness of a given IEEE standard. 

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to 
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate 
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is 
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason, 
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant 
response to interpretation requests except in those cases where the matter has previously received formal consideration. 
A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual 
shall not be considered the official position of IEEE or any of its committees and shall not be considered to be, nor be 
relied upon as, a formal interpretation of the IEEE. At lectures, symposia, seminars, or educational courses, an 
individual presenting information on IEEE standards shall make it clear that his or her views should be considered the 
personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE. 

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation 
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with 
appropriate supporting comments. Recommendations to change the status of a stabilized standard should include a 
rationale as to why a revision or withdrawal is required. Comments and recommendations on standards, and requests 
for interpretations should be addressed to: 

Secretary, IEEE-SA Standards Board 
445 Hoes Lane 
Piscataway, NJ 08854 
USA 

Authorization to photocopy portions of any individual standard for internal or personal use is granted by The Institute 
of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. 
To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood 
Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for 
educational classroom use can also be obtained through the Copyright Clearance Center. 
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Introduction 

This introduction is not part of IEEE Std 841-2009, IEEE Standard for Petroleum and Chemical Industry—Premium- 
Efficiency, Severe-Duty, Totally Enclosed Fan-Cooled (TEFC) Squirrel Cage Induction Motors—Up to and Including 
370 kW (500 hp). 

This standard has been prepared in an effort to improve the reliability, efficiency and  performance of 
severe-duty totally enclosed fan-cooled (TEFC) squirrel cage induction motors, 370 kW (500 hp) and 
below; and to promote uniform specification of such motors in petroleum, chemical and other severe-duty 
applications. This standard represents the thinking of the petroleum and chemical industry and their 
supplying motor manufacturers. It was prepared by the Motors Working Group of the Petroleum and 
Chemical Industry Committee (PCIC).  

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. 
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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 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 for Petroleum and 
Chemical Industry—Premium- 
Efficiency, Severe-Duty, Totally 
Enclosed Fan-Cooled (TEFC) Squirrel 
Cage Induction Motors—Up to and 
Including 370 kW (500 hp) 

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or 
environmental protection in all circumstances. 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 applies to premium-efficiency totally enclosed fan-cooled (TEFC), horizontal and vertical, 
single-speed, squirrel cage polyphase induction motors, up to and including 370 kW (500 hp), and 4000 V 
nominal, in National Electrical Manufacturers Association (NEMA) frame sizes 143T and larger, for 
petroleum, chemical, and other severe-duty applications (commonly referred to as premium-efficiency 
severe-duty motors). Excluded from the scope of this standard are motors with sleeve bearings and 
additional specific features required for explosion-proof motors. 
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1.2 Purpose 

The purpose of this standard is to define a specification that deals with mechanical and electrical 
performance, electrical insulation systems, corrosion protection, and electrical and mechanical testing for 
severe-duty TEFC squirrel cage polyphase induction motors, up to and including 370 kW (500 hp), for 
petroleum and chemical industry application. Many of the specified materials and components in this 
standard stem from experience with severely corrosive atmospheres and the necessity for safe, quiet, 
reliable, premium efficiency motors. 

2. Normative references 

This standard shall be used in conjunction with the following standards. When the following standards are 
superseded by an approved revision, the new revision shall apply. 

ABMA 9-1990, Load Ratings and Fatigue Life for Ball Bearings.1  

ABMA 11-1999, Load Ratings and Fatigue Life for Roller Bearings. 

ABMA 20-1996, Radial Bearings of Ball, Cylindrical Roller and Spherical Roller Types—Metric Design. 

API 610-2004, Centrifugal Pumps for General Refinery Services.2  

ASME B1.1-2001, Unified Inch Screw Threads (UN and UNR Thread Form).3  

ASTM B117-97, Standard Practice for Operating Salt Spray (Fog) Apparatus.4  

IEEE Std 112-2004™, IEEE Standard Test Procedure for Polyphase Induction Motors and Generators.5, 6 

IEEE Std 117-1974™ (Reaff 1991), IEEE Standard Test Procedure for Evaluation of Systems of Insulating 
Materials for Random-Wound AC Electric Machinery. 

IEEE Std 275-1992™ (Reaff 1998), IEEE Recommended Practice for Thermal Evaluation of Insulation 
Systems for Alternating-Current Electric Machinery Employing Form-Wound Preinsulated Stator Coils for 
Machines Rated 6900 V and Below 

IEEE Std 522-2004™, IEEE Guide for Testing Turn Insulation of Form-Wound Stator Coils for 
Alternating-Current Electric Machines. 

NEMA MG 1-2006  Motors and Generators.7  

                                                 
1ABMA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, Colorado 80112, USA 
(http://global.ihs.com/). 
2API historical materials can be obtained (for a fee) from the American Petroleum Institute Library, 1200 L Street NW, Washington, 
DC 20005, USA (http://www.api.org/). 
3ASME publications are available from the American Society of Mechanical Engineers, 3 Park Avenue, New York, NY 10016-5990, 
USA (http://www.asme.org/). 
4ASTM publications are available from the American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, 
PA 19428-2959, USA (http://www.astm.org/). 
5IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854-
1331, USA (http://standards.ieee.org/). 
6 The IEEE standards or products referred to in this clause are trademarks owned by the Institute of Electrical and Electronics 
Engineers, Incorporated. 
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