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Abstract: Information for minimizing the risk of damage and delays during transportation of 
transformers and reactors rated 10 000 kVA or higher is provided in this guide.   
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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Users of IEEE Standards documents should be aware that these documents may be superseded at any time 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. 

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 by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may 
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without 
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 21:47:09 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.150-2012

http://standards.ieee.org/index.html
http://standards.ieee.org/index.html
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/about/sasb/patcom/patents.html
http://www.avadocuments.com/doc/ieee-c57-150-2012
http://www.avadocuments.com/doc/ieee-c57-150-2012


 
Copyright © 2013 IEEE. All rights reserved. 

v 

Essential Patent Claims may exist for which a Letter of Assurance has not been received. 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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Introduction 

This introduction is not part of IEEE Std C57.150-2012, IEEE Guide for the Transportation of Transformers and 
Reactors Rated 10 000 kVA or Higher. 

This document is intended as a guide for the movement of power transformers and reactors via heavy-haul 
methods, with additional information on rigging of the equipment for loading and offloading procedures. It 
should be noted that the movement of a large piece of heavy equipment such as a power transformer or 
reactor is a demanding task that requires great care in planning and execution in order to safely and 
successfully move the equipment to its desired destination. Only persons or parties that are trained, skilled, 
and experienced with such work should plan this type of movement. Severe damage, injury, or worse can 
result if such moves are planned and/or executed by inexperienced or ill-equipped parties.  

This document serves only as a guide for the end user to understand many of the considerations made and 
actions performed during the movement of power transformers and reactors via heavy-haul and rigging 
activities. The use of this guide will provide the user with a better appreciation and understanding of the 
requirements and considerations for moving power transformers and reactors. Therefore, with this 
understanding, the user will be better able to verify the movement of transformers and reactors are properly 
planned and executed, thereby minimizing risks associated with potentially improper planning or execution 
of the work by other parties. 

Continuous attention, communication, and cooperation should be maintained between all involved parties 
during the planning and execution of large power equipment moves in order to better ensure the success of 
the move. 

This guide was prepared by the Power Transformer Subcommittee of the IEEE Power and Energy Society.  

 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 21:47:09 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.150-2012

http://www.avadocuments.com/doc/ieee-c57-150-2012
http://www.avadocuments.com/doc/ieee-c57-150-2012


 

 
Copyright © 2013 IEEE. All rights reserved. 

ix 

Contents 

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

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

3. Definitions .................................................................................................................................................. 2 

4. Request for quotation and specification ..................................................................................................... 5 

5. Design considerations for transport ............................................................................................................ 6 
5.1 New transformers and reactors ............................................................................................................ 6 
5.2 Existing transformers and reactors ...................................................................................................... 7 

6. Transportation preparation ......................................................................................................................... 8 
6.1 Main transformer or reactor tank ......................................................................................................... 8 
6.2 Transportation preparation—accessories ............................................................................................11 

7. Planning for heavy-haul transportation .....................................................................................................14 
7.1 Heavy-haul situations .........................................................................................................................14 
7.2 Identifying suitable heavy-hauler companies .....................................................................................14 
7.3 Determinations of actual equipment transportation dimensions .........................................................15 
7.4 Route inspections and verification of transportation route .................................................................16 
7.5 Selection of proper heavy-haul equipment .........................................................................................17 
7.6 Applicable safety and environmental requirements, regulations, and laws ........................................18 
7.7 Permits ................................................................................................................................................18 
7.8 Insurance coverage .............................................................................................................................18 

8. Transport ...................................................................................................................................................19 
8.1 Transportation information .................................................................................................................19 
8.2 Transport terminology ........................................................................................................................19 
8.3 Barge and ocean vessels .....................................................................................................................21 
8.4 Rail .....................................................................................................................................................24 
8.5 Air cargo .............................................................................................................................................27 
8.6 Arrival at destination ..........................................................................................................................28 

9. Heavy-haul transportation .........................................................................................................................28 
9.1 Condition of heavy-haul equipment ...................................................................................................28 
9.2 Inspection of equipment prior to receiving .........................................................................................29 
9.3 Offloading the equipment onto heavy-haul transportation equipment................................................29 
9.4 Securing the load ................................................................................................................................29 
9.5 Transportation to the destination ........................................................................................................30 

10. Arrival (receipt) inspection ......................................................................................................................30 
10.1 Preparation for inspection .................................................................................................................30 
10.2 Visual checks ....................................................................................................................................31 
10.3 Offloading considerations .................................................................................................................32 
10.4 Up-righting of large shell-form transformers or reactors ..................................................................33 
10.5 Inspection and offloading of separately shipped parts and components accessories ........................33 
10.6 Internal inspection ............................................................................................................................34 
10.7 Electrical tests ...................................................................................................................................35 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 21:47:09 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.150-2012

http://www.avadocuments.com/doc/ieee-c57-150-2012
http://www.avadocuments.com/doc/ieee-c57-150-2012


 

 
Copyright © 2013 IEEE. All rights reserved. 

x 

10.8 Mechanical tests ...............................................................................................................................39 

Annex A (informative)  Bibliography ...........................................................................................................40 
 

 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 21:47:09 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.150-2012

http://www.avadocuments.com/doc/ieee-c57-150-2012
http://www.avadocuments.com/doc/ieee-c57-150-2012


 

 
Copyright © 2013 IEEE. All rights reserved. 

1 

IEEE Guide for the Transportation of 
Transformers and Reactors Rated  
10 000 kVA or Higher 

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 

1.1 Scope 

This guide provides recommendations and considerations for the transportation of transformers and 
reactors rated 10 000 kVA or higher. It provides information for minimizing the risk of damage and delays 
in the moving of transformers and reactors regarding their design, shipment preparation, transportation, 
heavy-hauling, and arrival inspections. 

1.2 Purpose 

This guide is intended for the following purposes: 

a) To provide a transportation methodology to help minimize the risk of damage and delays during 
the movement of transformers and reactors, and 

b) To encourage the establishment of routine and accepted industry practices. 
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2. Normative references 

The following referenced documents are indispensable for the application of this document (i.e., they must 
be understood and used, so each referenced document is cited in text and its relationship to this document is 
explained). For dated references, only the edition cited applies. For undated references, the latest edition of 
the referenced document (including any amendments or corrigenda) applies. 

American Uniform Commercial Code (UCC).1 

International Chamber of Commerce (ICC) 560, INCOTERMS 2010.2 

IEEE Std C57.12.10TM, IEEE Standard Requirements for Liquid-Immersed Power Transformers. 3, 4 

IEEE Std C57.93TM, IEEE Guide for Installation and Maintenance of Oil-Immersed Power Transformers. 

IEEE Std C57.149TM, Guide for Application and Interpretation of Frequency Response Analysis for Oil 
Immersed Transformers. 

IEEE Std 62TM, Guide for Diagnostic Field Testing of Electric Power Apparatus—Part 1: Oil Filled Power 
Transformers, Regulators, and Reactors.  

IMO IA292E, Code of Safe Practice for Cargo Stowage and Securing.5  

3. Definitions 

For the purposes of this document, the following terms and definitions apply. The IEEE Standards 
Dictionary Online should be consulted for terms not defined in this clause.6 

Association of American Railroads (AAR): A society that issues a manual providing guidance on tie 
downs and bracing for transporting dimensional loads by rail [B5].7 

ballast: The means of maintaining the balance, stability, and height above the water level of a barge while 
the load weight is being redistributed due to loading, unloading, or movement of the load. Ballast is also 
extra mass added to one side of a rail car shipment to bring the center of gravity to the center of the rail car. 

barge crane: A heavy-lift crane installed on top of a large barge. This type of crane is useful for moving 
large loads, such as power transformers, from one type of vessel to another over water. Typical examples 
include unloading from an ocean-going vessel to a smaller vessel such as a barge.  

                                                 
1 UCC documents are available from the Uniform Law Commission, The National Conference of Commissioners on Uniform State 

Laws (http://www.uniformlaws.org/) 
2 ICC documents can be obtained through ICC Publishing, 38, Cours Albert 1er, 75008 Paris, France, www.iccbooks.com 
3 IEEE documents in the reference list are available from the Institute of Electrical and Electronics Engineers, Service Center, 445 

Hoes Lane, P.O. Box 1331, Piscataway, NJ 08854, USA. 
4  IEEE standards or products referred to in this section are trademarks of the Institute of Electrical and Electronics Engineers, Inc. 
5  IMO documents are available from the International Maritime Organization, 4 Albert Embankment, London, England SE1 7SR. 
6IEEE Standards Dictionary Online subscription is available at: 
http://www.ieee.org/portal/innovate/products/standard/standards_dictionary.html. 
7 The numbers in brackets correspond to those of the bibliography in Annex A. 
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counterweights: Large weights that can be added to balance the center of gravity of the total load more 
evenly if the center of gravity of the load is not in-line with the longitudinal and/or lateral center of gravity 
of the transport vehicle itself.  Usually, this is referred to as ballast. Counterweights are used on cranes to 
keep them from overturning. 

cribbing: Temporary support materials, such as timbers or steel beams that are used to support a load at a 
particular elevation.  Syn: blocking. 

depressed-center rail car: A heavy-duty rail car that has a center deck that is lower than the heights of the 
decks above the wheels. This is used in order to reduce the deck height of the rail car as much as possible. 

Figure 1 —Example of a depressed-center rail car 

dimensional load: A large piece of equipment loaded for shipment on a rail car or truck with over-
dimension and/or over-weight classification. 

dissolved gas analysis (DGA): The measurement of gases dissolved in an insulating liquid.[B3] 

dolly trailer: An over-the-road transporter that consists of a series of beams that supports the load 
suspended from beams connected to multi-axle dollies at the front and back of the load. See Figure 2 for an 
example of a dolly trailer.  Syn: side beam trailer; side girder trailer. 

Figure 2 —Example of a dolly, side beam, or side girder trailer and load 

dunnage: Inexpensive or waste material used to protect and secure cargo during transportation. Dunnage 
also refers to material used to support loads and prop tools and materials up off of the ground such as jacks, 
pipes, and other supports. 

footprint: The actual transformer base contact area with the supporting structure (deck, dock, or cribbing) 
including the locations relative to the x (major) axis and y (minor) axis. 

frequency response analysis (FRA) test: A test that is performed on a transformer or reactor to help 
determine if any internal damage has been caused during transportation. This test is also used as an analysis 
tool to determine if damage has occurred from system short circuits. Test results before and after transport 
are compared. 

gantry system: A system usually consisting of four hydraulic jacks, each pair of which is spanned by a 
lifting beam. A gantry system is generally used where the load is too heavy to be safely lifted using a 
mobile crane, or where a mobile crane cannot be used due to horizontal or vertical access restrictions. 
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heavy-haul transport: Transportation of dimensional loads (loads that exceed acceptable route limits for 
length, width, height, or weight) over roadway or land using specialized, heavy-duty multi-wheeled 
vehicles and associated rigging equipment. 

hydraulic jack: A lifting means powered by hydraulic action. Hydraulic jacks may be used singly or with 
multiple jacks operated in parallel to lift the load. 

idler cars: Empty rail cars in front and behind the rail car being used to carry a particular load, acting to 
add stability, to distribute the weight of the locomotive(s) and heavy rail cars more evenly over bridges or 
lighter track, to provide additional wheels for braking effort, for safety separation from the locomotive, and 
to better-protect the load as it is transported. 

impact recorder: A device which records accelerations, g-force in the longitudinal (X-axis), lateral (Y-
axis), and vertical (Z-axis) directions. Impact recorders may have pre-set or user-settable threshold 
magnitude of impact registered, may measure magnitude of impact only, may measure magnitude and 
duration of the impact (energy) during the impact, and/or may be equipped with a global positioning system 
(GPS) location system. Syn: shock recorder. 

Incoterms®: Incoterms rules or International Commercial terms are a series of pre-defined commercial 
terms published by the International Chamber of Commerce (ICC) widely used in international commercial 
transactions.  

International Maritime Organization (IMO): United Nations agency concerned with safe, secure, and 
efficient shipping on clean oceans. 

jack and slide procedure: A procedure using hydraulic jacks and cribbing materials to raise or lower a 
load onto a set of beams or rails on which the load is then pulled via the pulling facilities or pulled/pushed 
by hydraulic rams to slide or roll the load along the beams in order to locate the load in its final position.   
Syn: jack and roll; jack and glide. 

jacking facilities: Reinforced portions of equipment tanks that are designated as points where the 
equipment can be lifted safely by hydraulic jacks (refer to IEEE Std C57.12.10).  Syn: jacking points; 
jacking pads.  

lifting lugs: Special connection points on equipment tanks that are designed to support the weight of the 
equipment (or other load) while being lifted from these points. 

platform trailer: A multi-axle trailer with a flat load surface for transporting heavy loads. 

prime mover: The driving equipment, such as a truck or tractor, which pulls or pushes a non-powered 
trailer. 

pulling eyes: Special connection points that are designed to support the weight of the load while being 
pulled in a horizontal direction. Syn: hauling eyes. 

rail siding: A portion of a rail line branching off the main line, where empty or loaded railcars can be 
placed to move the cargo from or to a different means of transport. 

Railway Industrial Clearance Association (RICA): An association of members involved in providing 
rail clearance data for over-dimension and over-weight rail cargo loads. 

rider services: Monitoring services whereby an individual travels with or alongside the rail shipment in 
order to monitor movement from the point of origin to the final rail destination.  
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