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Abstract: Careful consideration of the physical and electrical characteristics of overhead lines
and transmission cables are necessary in designing a transition structure between the two
systems. Environmental and social factors also play a role in designing a transition. By
considering the factors contained in this guide, the user will be better able to design a suitable
transition that balances cost, operability, environmental factors, and future flexibility.
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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Users of IEEE Standards documents should be aware that these documents may be superseded at any time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.icee.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.iecee.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 1793-2012, IEEE Guide for Planning and Designing Transition Facilities
between Overhead and Underground Transmission Lines.

It is sometimes necessary to incorporate an underground cable segment into an overhead transmission line.
An underground segment may be needed in areas where it is impractical to obtain overhead right-of-way, to
avoid environmentally sensitive areas, to cross obstacles such as rivers or major highways, to cross airport
runway safety zones, or to permit other land uses that would not be feasible with overhead lines. When an
underground segment is added to an overhead transmission line, a transition facility is required. The
transition facility provides a means to terminate the overhead transmission line, terminate the underground
cable, connect the overhead and underground segments, and accommodate any ancillary systems associated
with the underground cable. Underground cables have electrical and operating characteristics which are
different from those of overhead lines, and which can affect the design of transition facilities. Underground
transitions facilities are needed for short underground sections (“dips”), which might be measured in the
hundreds to thousands of meters. Transition facilities are also required for longer underground segments,
which can be several kilometers in length. The length of the underground segment can affect the transition
facility design. Overhead to underground transition facilities have planning, siting, design, construction,
and maintenance considerations that should be evaluated beginning in the initial stages of a transmission
line project.
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IEEE Guide for Planning and
Designing Transition Facilities
between Overhead and Underground
Transmission Lines

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

The overhead to underground transition facilities of a hybrid overhead/underground transmission line
should be carefully planned and designed. The purpose of this guide is to provide general recommendation
of the factors that need to be considered in the planning and design of the transition facility. This guide
assumes that the decision to install an underground section has already been made. The intent of this guide
is to assist with the selection and installation of the appropriate transition facility. Although this guide is
primarily intended for use on alternating current (AC) transmission class underground cable circuits
operating at 69 kilovolts (kV) and higher, much of the information presented herein is applicable to high
voltage direct current (HVDC) transitions as well. Further, some of the information presented herein can be
applied to distribution class electric power cable systems.

1.1 Scope

This guide presents factors to be considered in the planning and design of transition facilities between
overhead and underground transmission lines. These include the system implications of a hybrid
installation as they relate to the transition facility.

While this document focuses on transmission lines only, some of the considerations listed in this guide are
common to both transmission and distribution installations.
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