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Abstract: Information pertaining to the installation of mobile substation equipment up to 245 kV is 
provided in this guide. 
 
Keywords: arc flash, grounding, IEEE 1268™, installation, lightning stroke protection, mobile 
substation equipment, shielding, step voltage, surge protection, touch voltage, transferred voltage 
 

•

                                                 
The Institute of Electrical and Electronics Engineers, Inc.  
3 Park Avenue, New York, NY 10016-5997, USA  
 
Copyright © 2016 by The Institute of Electrical and Electronics Engineers, Inc.  
All rights reserved. Published 7 April 2016. Printed in the United States of America. 
 
IEEE is a registered trademark in the U.S. Patent & Trademark Office, owned by The Institute of Electrical and Electronics  
Engineers, Incorporated.  
 
PDF: ISBN 978-1-5044-0840-0 STD20889 
Print: ISBN 978-1-5044-0841-7 STDPD20889 
 
IEEE prohibits discrimination, harassment, and bullying. 
For more information, visit http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html. 
No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior written permission 
of the publisher. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 13:16:33 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1268-2016

http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.avadocuments.com/doc/ieee-1268-2016
http://www.avadocuments.com/doc/ieee-1268-2016


 

 3 

Important Notices and Disclaimers Concerning IEEE Standards Documents 
IEEE documents are made available for use subject to important notices and legal disclaimers. These 
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the 
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Standards 
Documents.” 

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents 

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are 
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards 
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a 
consensus development process, approved by the American National Standards Institute (“ANSI”), which 
brings together volunteers representing varied viewpoints and interests to achieve the final product. 
Volunteers are not necessarily members of the Institute and participate without compensation from IEEE. 
While IEEE administers the process and establishes rules to promote fairness in the consensus development 
process, 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. 

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and 
expressly disclaims all warranties (express, implied and statutory) not included in this or any other 
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness 
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness 
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. 
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.” 

Use of an IEEE standard is wholly voluntary. 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. 

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his 
or her own 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. 

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE. 

Translations  
The IEEE consensus development process involves the review of documents in English only. In the event 
that an IEEE standard is translated, only the English version published by IEEE should be considered the 
approved IEEE standard. 
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Official statements  

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board 
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its 
committees and shall not be considered to be, or be relied upon as, a formal position of 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 of IEEE. 

Comments on standards 
Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of 
membership affiliation with IEEE. However, IEEE does not provide consulting information or advice 
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a 
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a 
consensus of concerned interests, it is important that any responses to comments and questions also receive 
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 comments or questions 
except in those cases where the matter has previously been addressed. For the same reason, IEEE does not 
respond to interpretation requests. Any person who would like to participate in revisions to an IEEE 
standard is welcome to join the relevant IEEE working group. 

Comments on standards should be submitted to the following address: 

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

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 

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws. 
They are made available by IEEE and are adopted 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 these documents available for use and 
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the 
documents. 

Photocopies  

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to 
photocopy portions of any individual standard for company or organizational internal use or individual, 
non-commercial use only. To arrange for payment of licensing fees, 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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Updating of IEEE Standards 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.  

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten 
years old and has not undergone a revision process, 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 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://ieeexplore.ieee.org/xpl/standards.jsp or contact IEEE at the address listed previously. For more 
information about the IEEE SA or IEEE’s standards development process, visit the IEEE-SA Website at 
http://standards.ieee.org. 

Errata  

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website 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. 

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 1268™-2016, IEEE Guide for Safety in the Installation of Mobile Substation 
Equipment. 

Prior to the development of this guide, information regarding safe installation and operation of mobile 
substations was not available from a single source. To provide a single source of information for general 
transport, set-up, installation, and safe operation of mobile substation equipment, members of Working 
Group D4 (Substation Safety) unanimously voted to develop a comprehensive guide. The West Coast 
Subcommittee volunteered to assist in the development of the guide. Accordingly, a project authorization 
was requested and was approved by the IEEE Standards Board in September 1991 and resulted in the 
original 1997 edition of this guide and an updated version in 2005. 

The 2015 revision is the result of several comments received in a previous reaffirmation ballot. This 
revision addresses those comments, most of which requested clarification or more direct guidance on the 
installation of mobile substation equipment. 

This guide was developed with the intent to identify specific areas of concern and offer design assistance in 
those areas. Recognizing that mobile substations and their installation practices vary widely, the intent of 
this guide is not to provide a step-by-step set of instructions for individual units. Instead, an attempt was 
made by the working group to provide generic information on topics and items pertaining to safe 
installation and operation of mobile substation equipment. 
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IEEE Guide for Safety in the Installation of Mobile Substation 

Equipment 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, 

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 contains information on general topics and items pertaining to the installation of mobile 

safety when installing substation equipment. The guide recognizes that mobile substations vary 

widely regarding the particular devices and equipment used. It is beyond the scope of this guide to 

provide a specific step-by-step set of instructions for individual units. This guide covers installation 

of mobile substation equipment up to 245 kV. 
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1.2 Purpose 

The purpose of this guide is to establish general transport, setup, and installation guidelines for the 

safe use of when using mobile substation equipment., with special regards to safety. This guide has 

been developed with the intent to identify specific areas of concern and offer design assistance in 

those areas. 

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. 

IEEE Std 80™, IEEE Guide for Safety in AC Substation Grounding.3 1, 2 

 

3 1 IEEE publications are available from The Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, 

Piscataway, NJ 08855-1331, NJ 08854, USA (http://standards.ieee.org/). 

2 The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers, 

Inc. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 13:16:33 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1268-2016

http://www.avadocuments.com/doc/ieee-1268-2016
http://www.avadocuments.com/doc/ieee-1268-2016


IEEE Std 81™, IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface 

Potentials of a Grounding System. 

IEEE Std 525™, IEEE Guide for the Design and Installation of Cable Systems in Substations. 

IEEE Std 998™, IEEE Guide for Direct Lightning Stroke Shielding of Substations. 

IEEE Std C37.91™, IEEE 1427™, Guide for Protective Relay Applications to Recommended Electrical 

Clearances and Insulation Levels in Air-Insulated Electrical Power TransformersSubstations. 

Accredited Standards Committee C2-2002, National Electrical Safety Code® (NESC®).1 

ANSI C37.32™-2002, American National Standard for Switchgear—High Voltage Air Switches, Bus 

Supports, and Switch Accessories—Schedules of Preferred Ratings, Manufacturing Specifications, 

and Application Guide.2 

ANSI Z535.2, Environmental and Facility Safety Signs. IEEE Std C62.22™, IEEE Guide for 

Application of Metal-Oxide Surge Arresters for Alternating-Current Systems. 

1 The NESC® is available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 

08855-1331, USA (http://standards.ieee.org/). 

2 ANSI/IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 

1331, Piscataway, NJ 08855-1331, USA (http://standards.ieee.org/). 
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NFPA 70, 2005 Edition, National Electrical Code® (NEC®).4 

3. Definitions 

For the purposes of this guide, document, the following terms and definitions apply. The 

Authoritative IEEE Standards Dictionary of Terms [B3]5Online should be referencedconsulted for terms 

not defined in this clause.3 

clearances: The separation between two conductors, between conductors and supports or other 

objects, or between conductors and ground. 

electric-supply equipment: Equipment that produces, modifies, regulates, controls, or safeguards a 

supply of electric energy. 

 

3IEEE Standards Dictionary Online subscription is available at: http://ieeexplore.ieee.org/xpls/dictionary.jsp. 

4 The NEC® is published by the National Fire Protection Association, Batterymarch Park, Quincy, MA 02269, USA 

(http://www.nfpa.org/). Copies are also available from   the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, 

Piscataway, NJ 08855-1331, USA (http://standards.ieee.org/). 

5 The numbers in brackets correspond to those of the bibliography in Annex A.  
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electric-supply station: Any building, room, or separate space within which electric-supply 

equipment is located and the interior of which is accessible, as a rule, only to properly qualified 

persons. This includes generating stations and substations, including their associated generator, 

storage battery, transformer, and switchgear rooms. 

exposed: Not isolated or guarded. 

ground potential rise: The maximum electrical potential that a substation grounding grid might 

ground electrode may attain relative to a distant grounding point assumed to be at the potential of 

remote earth. This voltage, GPR, is equal to the maximum grid current times the grid resistance. 

NOTE—Under normal conditions, the grounded electrical equipment operates at near zero ground 

potential. That is, the potential of a grounded neutral conductor is nearly identical to the potential of 

remote earth. During a ground fault, the portion of fault current that is conducted by a substation 

ground grid into the earth causes the rise of the grid potential with respect to remote earth.4 

live parts: Those parts that are designed to operate at voltage different from that of the earth. 

mesh voltage: The maximum touch voltage within a mesh of a ground grid. 

 

4 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to 

implement this standard. 
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metal-to-metal touch voltage: The voltage between metallic objects or structures within the 

substation site that might be bridged by direct hand-to-hand or hand-to-feet contact. 

mobile substation equipment: Substation equipment mounted and readily movable as a system of 

transportable devices. 

step voltage: The difference in surface potential that could be experienced by a person not in contact 

bridging a distance of 1 m with the feet without contacting any grounded object and whose are 

spaced 1 m apart. 

touch voltage: The potential difference between the ground potential rise (GPR) of a ground grid or 

system and the surface potential at the point where a person is could be standing while at the same 

time having one a hand in contact with a grounded structure. Touch voltage measurements can be 

“open circuit” (without the equivalent body resistance included in the measurement circuit) or 

“closed circuit” (with the equivalent body resistance included in the measurement circuit). 

transferred voltage: A special case of the touch voltage where a voltage is transferred into or out of 

the substation from or to a remote point external to the substation site. 
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4. Electrical clearances 

4.1 General 

Guarding and clearances to energized parts are given in Rule 124 of the 2002 (National Electrical 

Safety Code (NESC) [B1])5 for U.S. utilities. Users of this guide in other jurisdictions should review 

applicable local codes. Clearances to energized parts for safety of personnel are given in Table 124-1, 

“Clearances from Live Parts” of the 2002 2012 NESC unless adequate insulation or suitable barriers 

are provided. Rule 124A.3 of the 2002 2012 NESC states a minimum vertical clearance of 2.6m (8ft 

6in) between any ungrounded part or parts of indeterminate potential and any permanent 

supporting surface where workers might stand. Temporary structures might be required to maintain 

proper clearances. The user should review and refer to the applicable local codes and standards 

applicable to their installation. 

The following 4.2 Phase-to-ground and 4.3 refer phase-to the-phase clearances for those temporary 

connections required to install the mobile. These clearances will not be tested and therefore need to 

should follow the requirements of the NEC, ANSI C37.32-2002, etc. IEEE Std 1427™6 or any other 

jurisdictional codes. Tested devices such as the mobile substation (if tested) with its permanently 

installed equipment may have clearances that are less than those of the temporary connections 

required to place the mobile in service. 

5 The numbers in brackets correspond to those of the bibliography in Annex A.  

6 Information on references can be found in Clause 2. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 13:16:33 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1268-2016

http://www.avadocuments.com/doc/ieee-1268-2016
http://www.avadocuments.com/doc/ieee-1268-2016


4.2 Phase-to-ground clearances 

ANSI C37.32-2002 lists recommended and minimum clearances of energized parts to grounded parts 

in Table 3, Column 4, and Column 5, respectively. Where applicable, refer to Table 710-33 of the 2005 

NEC. 

4.3 Phase-to-phase clearances 

Minimum metal-to-metal clearances between all disconnecting switches, bus supports, and rigid 

conductors are given in Table 5, Column 3, of ANSI C37.32-2002. Distances between nonrigid parts 

can be adjusted to provide such minimum clearances. Recommended centerline-to-centerline phase 

spacing for switches is given in Table 5, Column 6, Column 7, and Column 8 of ANSI C37.32-2002. 

Where applicable, refer to Table 710-33 of the 2005 NEC. 

5. Grounding 

5.1 General 

IEEE Std 80™ provides general and specific guidelines for grounding substations and can be applied 

to mobile substation equipment. IEEE Std 81™ provides guidelines for the testing of grounding 

systems. This clause is intended to discuss specific items that need special emphasis or special 

treatment. 
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Mobile substations or transformer trailers might be installed in many locations. The trailers might be 

installed on utility property or non-utility property. On utility property, the mobile substation might 

be installed inside or outside the permanent substation fence. The mobile substation located outside 

the 

permanent substation fence might be located next to the substation, a distance away from the 

substation, on the transmission line right-of-way, or on non-utility property. When the mobile 

substation is located outside the substation fence or on non-utility property, special attention needs 

to be given to the touch and step voltages at the mobile substation fence because it is the most likely 

point of contact by non-utility personnel. Transferred potential rise between the mobile (and its 

fencing, if applicable) and the substation needs to be managed. 

If the mobile substation must be energized before the fence and gate grounding and any necessary 

station counterpoise and high-resistivity ground cover described in this Guide are completed, it is 

advisable to create a nonconductive (e.g., with the brightly colored marker tape usually installed 

above underground cables) visual barrier on nonconductive supports well outside of any temporary 

fencing. In such cases, it may also be advisable to station temporary security personnel at the site to 

prevent public access and warn utility personnel of the fence hazard. In all such events, the mobile 

substation equipment and trailer(s) shall be properly grounded before energizing as described 

herein, and every effort shall be made to finish the fence grounding, etc. before the end of the next 

day. Personnel touching or going inside the temporary fence and gate(s) and/or installing such 

grounding shall utilize personal protective equipment so as to guard themselves from hazardous 

touch potentials, and shall be properly trained as to the unusual hazards involved. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 13:16:33 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1268-2016

http://www.avadocuments.com/doc/ieee-1268-2016
http://www.avadocuments.com/doc/ieee-1268-2016


5.2 Safety criteria 

The basic shock situations for mobile substations are the same as for permanent substations, as 

indicated in IEEE Std 80 and as shown in Figure 1 below: 

 

Figure 1—Basic shock situations 

The purpose of the grounding system is as follows: 

a) To provide a means to conduct electric current into the earth under normal and fault 

conditions without exceeding any operating and equipment limits or adversely affecting 

continuity of service 
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b) To help ensure that a person in the vicinity of grounded facilities is not exposed to the danger 

of electrical shock greater than allowable by IEEE Std 80 

Transferred voltage needs to be considered when a mobile substation is located outside a permanent 

substation ground grid. If a minimal grounding system is installed around the mobile substation, 

this transferred voltage might make it very difficult to satisfy tolerable touch and step voltage limits 

without additional measures. Persons within the mobile substation fence can should be protected 

with appropriate personal protective equipment. 

WARNING CAUTION 

The user is cautionedwarned to protect the public outside the fence from high transferred touch and 

step voltages. 

The grounding system is intended to limit the touch, step, and metal-to-metal touch voltages to 

acceptable levels for personnel safety and safe equipment operation. If acceptable shock voltages are 

not achieved, insulating gloves and/or boots can should be worn by personnel working around the 

mobile substation. Appropriate signs or barriers can should be placed around the mobile substation. 

For a mobile substation located outside the permanent substation fence, the touch voltage around 

the mobile substation fence might still be a problem (see 5.4). 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 13:16:33 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1268-2016

http://www.avadocuments.com/doc/ieee-1268-2016
http://www.avadocuments.com/doc/ieee-1268-2016

