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Section 1. Introduction to the National
Electrical Safety Code

(This section was created in the 1981 Edition, Rules 010-015 were generally
contained previously in the introductory rules of each separate part of the
Code (Rules 100, 102, 103, 200, 201, 202, 210, 211, 300, 301, 302, 303, 310,
311, and 400). When all parts of the Code were simultaneously revised for the
first time in the 1981 Edition, these rules were collected in one place and
revised for uniformity to eliminate redundant language, and to increase the
clarity and specificity of requirements so as to increase the understandability
of the NESC.)

010. Purpose

(This rule was formed in 1981 from previous Rules 100, 200, 202, 210, 211,
300, 310, 311, and 400.)

In the 1977 and later editions of the National Electrical Safety Code
(NESCQ), it is made clear by choice of wording that the purpose of these
rules is the practical safeguarding of persons during the installation,
operation, or maintenance of overhead and underground supply and
communication lines and their associated equipment. The NESC
Subcommittees made every effort to emphasize that it is not merely
enough that an installation be possible—it must be practical as well—
to qualify as a requirement of the Code. It is unfortunate that earlier
editions sometimes used the word “practicable” and that some individ-
uals instigating legal actions have tried to infer that the word was
intended to convey the meaning “possible.” It is clear from the official
Discussion of the very earliest codified edition, the 2nd Edition, that
general practicality of installation was intended. This emphasis on
“practicality,” as opposed to the extreme requirement of “possibility,”
is especially noted in Rule 202—Design and Construction of the 2nd
Edition and its Discussion. The language of that rule is as follows:
“202—Design and Construction. All electrical supply lines and equip-
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010. Purpose

ment shall be of suitable design and construction for the service and
conditions under which they are to be operated, and all lines shall be
so installed and maintained as to reduce the life hazard as far as prac-
ticable.”

The language of the 2nd Edition Discussion is as follows: “This
rule...strikes the keynote of the code. There is no intention of requiring
or even recommending more expensive construction than good practice
requires and good business justifies. But it must be remembered that the
public in the end pays whatever extra cost is caused by requiring safer
and better construction, and hence the public may rightly require a
good degree of safety in the construction...”

Rules 101, 201, and 301 of the 3rd and later editions included either
exactly or substantially the following language: “The rules shall apply
to all installations except as modified or waived by the proper adminis-
trative authority. They are intended to be so modified or waived when-
ever they involve expense not justified by the protection secured, or for
any other reasons are impracticable; or whenever equivalent or safer
construction can be more readily provided in other ways.”

It is clear that the original codifiers intended to achieve a reasoned
balance between the public’s needs for both safe and economical utility
service, reflecting both the expected degree of a problem and the
degree of difficulty in solving the problem. That balance has been con-
tinued in the intervening years, as operating conditions have changed
and new equipment and installation types have become available.
Although these words no longer appear in the NESC, their effect does.
The practical experience of the intervening years has led to the inclu-
sion of more stringent requirements in some areas and more relaxed
requirements in others. As a result, the NESC is itself the compilation
of design, installation, operation, and maintenance requirements that
have been shown over the entire history of utility construction to be
appropriate to “reduce the life hazard as far as practicable.”

The NESC comprises specific actions required in recognition of
specific conditions. These actions are based upon the potentially
conflicting activity that is normally encountered or reasonably antici-
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010. Purpose

pated. For example, in all areas except those limited to pedestrians or
restricted-height vehicles, the clearances above grade plan for a 4 m
(14 ft) high truck (see NESC Appendix A). Vertical clearances are
based upon the reference distance based on potentially conflicting
activity plus the clearance building block that includes appropriate
mechanical and electrical components based upon the part, conductor,
or cable above the area. Where the conditions encountered in a given
local situation are those specified within the NESC, the required
actions constitute good practice for the specific conditions.

Where the local conditions differ in some particular way from those
specified in the NESC, it is the responsibility of the appropriate party to
recognize the differences in conditions with actions that constitute good
practice under such differing conditions. Such practice may be
reflected in the design of the installation, the construction practices, the
maintenance practices, the operating practices, or some combination of
the above, as applicable for the given local conditions. An example of
such an area is a lumber yard, where fork lifts are normally encountered
or reasonably anticipated with vertical extensions exceeding a 4.0 m
(14 ft) truck. In such a case, the expected height of the forklift can be
added to the appropriate mechanical and electrical component from
Table A-1 of NESC Appendix A to produce the appropriate clearance.
However, the better way to perform the same task would be to add the
difference between the expected conflicting activity and the applicable
reference dimension from NESC Appendix Table A-1 (i.e., a 4.0 m
[14 ft] truck in this case) to the clearance in the applicable table, thus
recognizing the difference in conditions. The result is the same, but it
avoids any problem with pulling the wrong mechanical and electrical
component from NESC Appendix Table A-2, which is a more compli-
cated table than Table A-1.

It is important to note that the NESC recognizes the limitation on
expected activities around electrical facilities required under federal
and state OSHA regulations and high-voltage line safety acts. Those
performing acts around power lines have a personal responsibility to
plan and control their actions so as to avoid contact with power lines.
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The rules for lines differ from those for stations. In stations, the
apparatus, equipment, and wires are confined to limited areas where
access is restricted to trained personnel. In these latter cases, the safe-
guarding of persons by (1) actual enclosure of the current-carrying
parts, (2) use of barriers, or (3) elevation of such parts beyond reach is
not only desirable but generally feasible.

With overhead lines, on the other hand, the wires and equipment are
not confined to limited areas and, with few exceptions, are not under
constant observation by trained personnel. Safeguarding by enclosure
is feasible with underground lines and, in fact, is in most cases essential
to operation. For overhead lines, however, isolation by elevation gener-
ally must be depended upon for the safety of persons in the vicinity.
The elevations required for effective isolation of overhead lines must
be greater than ordinarily would be required inside buildings; the volt-
ages are usually higher, and the height of expected traffic is usually
greater.

Practice and experience have determined reasonable limits for eleva-
tion of lines and equipment and for the necessary strength of their con-
struction. These rules are intended to include the more important
requirements from the standpoint of safety, both to the public and to
utility workers. Clearance requirements are determined relative to the
degree of hazard involved, and strength requirements necessary to meet
the required clearances are determined by (1) the degree of safety prob-
lem presented by the installation and (2) the mechanical loads to which
it is assumed the lines may be subjected.

The NESC is a performance code, not a set of design specifications.
The NESC construction rules specify what is to be performed, not how
it is to be accomplished. For example, to meet the vertical clearance
required above a corn field, either (1) taller structures spaced farther
apart or (2) shorter structures spaced closer together may be used. The
NESC is indifferent to what type of structures or materials are used, as
long as applicable clearances and strength requirements are met.

The NESC addresses the matters required to effect reasonable and
adequate safety in the construction, operation, and maintenance of elec-
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tric supply and communications facilities. It is not intended to provide,
and the rules do not provide, such detailed requirements as are needed
for construction specifications. In many particulars, the rules do not
require as substantial or as expensive construction as many companies
have found it expedient or desirable to provide for service reliability or
reasons other than safety.

In essence, the rules of the NESC give the basic requirements of con-
struction that are necessary for safety. If the responsible party wishes to
exceed these requirements for any reason, he may do so for his own
purpose, but need not do so for safety purposes. For example, if the
combination of required pole placement and overhead clearance
requirements indicated that a 11.4 m (37.5 ft) pole would be needed, a
12.2 m (40 ft) pole could be used. Since poles are inventoried in 1.50 m
(5 ft) increments for economy purposes, the additional 0.8 m (2.5 ft) of
conductor attachment height would be for economy purposes; it is not
required for safety. Thus, even though older editions of the Code some-
times used the word “minimum” for clearance or other requirements,
the wording generally used in later editions is “not less than” to indi-
cate the basic amount that is required for safety purposes.

The 1990 Edition of the NESC was specifically editorially revised to
delete the use of the word “minimum” because of intentional or inad-
vertent misuse of the term by some to imply that the NESC values were
some kind of minimum number that should be exceeded in practice;
such is not the case. The NESC is the best information that we have
available about what needs to be done and what must not be done in
various circumstances; it is based on the experiences of hundreds of
thousands of installations located in and serving areas with a variety of
conditions in a variety of ways. The NESC is the national standard for
safety in the installation, maintenance, and operation of electric supply
and communication system facilities.

Rule 010 is a general statement of the purpose of the Code; the bulk
of the rules are concerned with applying this principle in detail to the
various construction situations. Where a specific rule provides detailed
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requirements for particular conditions, the general “purpose” rule is
considered to be superseded by the specific requirements.

NOTE: Where an individual rule or subrule consists of an overarching paragraph
and several distinctive subparts, both the overall requirements and the ap-
plicable subrequirements must be met.

While it is not entirely possible to eliminate the possibility of hazard
to life or equipment resulting from the negligence of persons in the
vicinity of electrical or mechanical objects or devices, it is possible to
reduce the exposure of personnel and equipment to such hazards by
using appropriate construction methods and work practices.

According to the National Safety Council publication “Accident
Facts—1990,” the number of deaths of utility workers and the public in
contact with energized electric supply utility facilities of generating
plants and transmission/distribution lines has been reduced to two-
thirds of the annual total number of deaths due to excessive heat and
one-fifth of the annual total number of deaths due to falling objects.

The rules of the NESC detail the requirements that are practical and
necessary to reduce exposure to known or expected hazards to person-
nel or equipment. To that end, the NESC Subcommittees have been dil-
igent in the development and analysis of data concerning (1) the
construction, operation, and maintenance of lines and equipment and
(2) the problems and benefits of each method.

The Code is prepared by a diversified group of active participants;
they represent a wide variety of public and industry viewpoints and
bring to the codification process a great depth of experience covering
the entire field of utility system construction, operation, maintenance,
and use. The process is public, and proposed changes are widely dis-
tributed, so that interested parties may comment and provide additional
data. These rules, therefore, reflect the considered judgment of a wide
body of expertise. The rules are reviewed on a regular basis; they are
revised, as necessary, to reflect changes in materials or methods and, as
experience indicates, to recognize changes in the nature and degree of
problems presented.
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011. Scope
(This rule was formed in 1981 from previous Rules 101, 201, and 301.)

This rule details the coverage of the NESC. The Code covers supply
and communication lines, equipment, and associated work practices
employed by a public or private electric supply, communications, rail-
way, or similar utility in the exercise of its function as a utility. The
NESC no longer covers electric fences, radio installations, or utiliza-
tion equipment (see the National Electrical Code® [NEC®])1 except as
covered in Part 1 or Part 3. It does not cover mines, ships (see U.S.
Coast Guard requirements and IEEE Std 45™ [EEE Recommended
Practice for Electric Installations on Shipboard [ ANSI)), aircraft, auto-
motive equipment, or railway rolling stock.

The difference between the facilities involved in the utility function
(covered by the NESC) and those involved in the utilization function
(covered by the NEC) was amplified in the 1990 Edition. This language
was again revised in the 1993 Edition to clearly state that these require-
ments apply to public and private utility systems.

In the 1980s and early 1990s, electricians started a controversy over
whether area lights installed by an electric utility and fed off the distri-
bution system could only meet the NESC or had to meet the NEC. Such
installations have always been covered by the NESC and exempted
from the NEC. The 1996 NEC revised its Article 90-2(b)(5) to exclude
lighting associated with an electric distribution system that is under the
exclusive control of an electric utility and is located on or along public
highways, streets, roads, etc., or outdoors on private property by estab-
lished rights such as easements. As a practical matter, customers
generally grant either specific or “blanket” easements to utilities when

1. Refer to the edition of the NEC called out in the applicable edition of the NESC.
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, Inc., 445 Hoes Lane,
Piscataway, NJ 08854, USA (http://standards.ieee.org/).
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applying for area lighting. If the electrical system feeding the lighting
comes directly off the utility distribution system, it is clear that the
NESC applies to such installations. However, if the lights are fed off
the customer service entrance equipment, or if the customer has access
to a switch to control the lightning, the NEC will govern. This was clar-
ified in rule 011C of the 2002 NESC.

Both the NESC and the NEC cover some equivalent facilities, such
as service drops, because they could be maintained by the customer or
the utility. Depending upon local ordinances, if the installation is under
qualified control (such as in some large industrial and large commercial
complexes), the utility delivery system portion of such installations
would be entirely under the NESC until such point as they connected to
the utilization wiring system (such as at a building weatherhead on an
aerial service), at which point the NEC would take over.

In 2002, the NESC added an explanatory note under Rule 011B ref-
erencing the service point as the point where the NEC picks up from
the NESC. The service point (point of delivery) between the NESC-
and the NEC-covered facilities is easy to determine for overhead ser-
vice. The connectors form the service point between the NESC-covered
utility service drop conductors and the NEC-covered premises-wiring
service entrance conductors located at the weatherhead. The NEC
allows the NESC-covered utility meter to be located in the NEC-cov-
ered service entrance conductor run and, in a fine print note (FPN),
exempts the metering from NEC application.

In an underground service, the underground service cable can be
under either code, depending upon ownership and control. In a typical
installation where the utility installs the service drop cable underground
from the transformer (or underground secondary bus cable) to the
building and brings it up to the meter base, the service drop is covered
by the NESC. If the customer ran the cable from the building out to the
utility transformer and maintained ownership and control over the ser-
vice drop, the NEC would govern. In some situations, the customer’s
electrical workers will initially install the underground service cable
out to a utility transformer pad and the customer will transfer owner-
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ship to the utility which will own, control, and maintain the service
drop from then on. In such cases, the NESC applies.

Where practical, the NESC incorporates other codes and standards
by reference to avoid duplication and promote consistency among
standards; likewise, certain NESC requirements are incorporated by
reference within other codes, such as the NEC. Section 3 includes a list
of the standards and codes referenced in the NESC.

012. General Rules

(This rule was formed in 1981 from previous rules 102, 200, 201, 202, 210,
211, 300, 303, 310, and 311.)

Rules 012A and 012C were in one paragraph until Rule 012B was
added in 1993. The required construction is intended to be in
accordance with good practice and, indeed, to set a standard of good
practice in many respects: see Rule 012A. Safety is promoted by
uniformity in practice; this, in turn, tends to avoid confusion and
misunderstanding, both in construction and operation.

It is not sufficient to provide only against possible hazards in new
construction. Deterioration in materials of construction makes it
essential that adequate safety be preserved by inspection and
maintenance. Certain rules in Section 26 specify quantitatively the
amount of deterioration permissible before replacement but, in general,
this must depend upon the good judgment of those in charge. This sub-
ject is further considered in Rule 214.

When Rule 012 was created in the 1981 Edition from prior similar
rules located in the different parts of the Code, it was specifically
reworded to the current language to remove references to “conditions
under which the line is to be operated.” The previous language had
been misinterpreted by some to mean that utilities, as agents of the
ratepayers, were required to provide clearances for any activity that
could possibly occur. It must be recognized that it is not only
impractical but absolutely impossible to provide special clearances or
other construction for every location where it is possible for a negligent
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or impaired human to contact a utility installation with a vehicle or with
a crane, antenna, metal ladder, extended paint-roller handle, irrigation
pipe, portable conveyor, or other special apparatus. See additional
discussion under Rule 010.

The 1997 Edition further clarified this issue in Rule 012C by
requiring good practice for the conditions known at the time by those
responsible for the construction or maintenance of the communications
or supply lines and equipment. In essence, if the utility has knowledge
that a condition not specified in the Code will be normally encountered
or is reasonably anticipated, the utility should use good practice to
reflect the differences (if any) in those conditions and those specified in
the Code. On the other hand, the utility cannot be expected to be clair-
voyant.

The operators or erectors of apparatus having a capability of contact-
ing power lines, or other utility lines, have a responsibility to take spe-
cial care to avoid damaging, or otherwise interrupting the service of,
utility installations or other facilities in the vicinity of their work or
operations. Such operators or erectors are strongly advised or, in some
cases, mandated to consult with representatives of affected utilities
prior to the use of such apparatus. Some states have “high-voltage acts”
or “crane laws” that prohibit the use of tools, equipment, or conductive
objects within stated distances of electric supply lines without first
notifying the operator of the lines and receiving a clearance to work
near the lines. This requirement is federally mandated by the Occupa-
tional Health and Safety Administration (OSHA) regulations. Under
OSHA, employees are required to inspect job sites for power lines and
determine by observation or otherwise if there are power lines (exposed
or concealed) in the work area before beginning any construction work
(29 CFR 1926,416(a)) and, if power lines are found, employees must
be told where the lines are located (exposed or concealed), how to
avoid the lines, and the consequences of not avoiding the lines. In addi-
tion, OSHA requires the employer to put up appropriate warning signs.
If the work will require employees to bring a conductive object within
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3m (10 ft) of a power line, the employer must notify the utility and
take appropriate action to assure the safety of its employees.

The requirements of the NESC apply to the entity performing the
work. Rule 012B recognizes that many public and private utilities
contract with another party to perform some or all work, often
including supervision and inspections, relating to a particular job.
Although recognized by the codifiers for decades, the responsibilities
of contractors (rather than owners or operators in many cases) to meet
NESC requirements was explicitly stated for the first time in the 1993
Edition.

In many contracts, an owner utility retains a right to stop a job, or
otherwise alter the course of work, if it finds unsuitable work being per-
formed or identifies a need for different work to be performed. Such a
contract does not relieve a contractor from responsibility for ensuring
that appropriate training, tools, and supervision are provided to
employees to ensure safe work and compliance with NESC require-
ments. Likewise, a utility that serves another public or private utility
with bulk power or other service has no duty for ensuring compliance
of the other utility with NESC requirements.

013. Application
(This rule was formed in 1981 from previous Rules 102, 202, and 302).

Rules are written to cover general cases and, for the described cir-
cumstances, are the governing requirements. EXCEPTIONS provide for
specific conditions under which the rule is not or may not be applica-
ble; no preference is intended, only the differentiation between the
general and special cases.

The rules are intended to be observed completely in new work under
usual conditions. In order for the rules to provide for special cases with-
out undue burden on ratepayers, alternatives or exemptions are some-
times provided. Since the requirements of the Code may not be
practical during emergency or temporary conditions, and since these
requirements reflect considered judgment of the appropriate uses of
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current materials and construction methods, the NESC includes provi-
sions that (1) allow the rules to be modified or waived by the proper
authority for temporary or emergency installations (see Rule 014) and
(2) allow experimentation with new materials or construction methods
(see Rule 013A2).

013A. New Installations and Extensions

Rule 013A directly recognizes that if there is a controlling authority
such as a state public utility commission, such authority may have the
right to waive or modify NESC rules in their jurisdiction. The provi-
sions now found in Rule 013A have changed over the years as more
specificity has been added in the NESC as to expected actions under
various conditions. For example, the limits imposed on clearances and
strengths of emergency and temporary installations are now specified
in Rule 14 and Rule 230A. The requirements of the NESC have been
well planned to consider the full effects of these actions under the spec-
ified circumstances; Rule 013A1 thus requires equivalent safety to be
achieved using other methods, systems, work methods, etc., when an
NESC rule is modified by an administrative authority. The EXAMPLE
was added in the 1993 Edition.

Rule 013A2 is not intended to allow a utility system operator to
disregard these rules. It recognizes the need for serious experimentation
with new methods, systems, etc. It requires qualified supervision, usu-
ally by a registered professional engineer who is competent in the area
of work being performed. Appropriate record keeping that will allow
careful and complete analysis of the results is intended. The 2002
Edition required equivalent safety and agreement between all parties
involved for experimentation to occur in or on a facility.

013B. Existing Installations

It is not appropriate to add facilities to existing installations without
ensuring that the new facilities meet applicable Code rules. However, it
is also not appropriate to require that existing facilities be modified to
meet current rules just because an addition is being made. The Code
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recognizes the relative necessity and practicality of the conversion of
existing systems. In general, the new Code applies if it’s new; if it’s
existing, or being added to an existing installation, the Code in effect at
the time of the original construction (or a subsequent edition with
which the installation has been brought into compliance) applies.

Replacement of existing construction to secure compliance of the
entire installation with changes in subsequent editions of the Code
would, in most cases, involve unwarranted expense; such replacement
is not required by the NESC. When, however, an extension or recon-
struction is being carried out that is of relatively large proportion, it
may be advisable to reconstruct certain other portions of the installation
to comply with the current rules and suitably safeguard the altered
installation. In some cases it will be feasible and proper to reconstruct,
as far as necessary, the entire installation to comply with the rules. The
safety of existing installations that do not conform to current require-
ments can, in some instances, be improved by the proper placing of
guards and signs. This method of safeguarding may be attended to with
small expense and is often effective, especially for rarely seen installa-
tions with which many workers may no longer be familiar. Such treat-
ment was required by early editions of the Code unless the
administrative authority determined that the increase in safety was not
worth the expense.

In considering the application of new rules to existing installations, it
is evident that some rules can be made effective at once without unwar-
ranted expense. Frequently, this further assistance in safeguarding
workers and the public will significantly improve service reliability.
Such reconstruction can usually be accomplished most economically at
a time when important extensions or reconstructions are being
undertaken for reasons other than accident prevention, as noted above.
It is recognized that during most utility maintenance activities, only one
set of specifications will be available, and existing facilities will be
“upgraded” over time as a routine matter.

On the other hand, when extensions or reconstructions are under-
taken, it may sometimes be impractical to comply fully with revised
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rules. For example, the arrangement of the crossarms on a single new
pole so as to have the supply wires above communication wires, when
the other poles of the existing line still continue with the arms in the
reverse relation, might add to the danger instead of reducing it.
Alternatives that would not be considered appropriate for new installa-
tions may often be reasonable and appropriate for existing ones.

As increased experience with supply and communication installa-
tions has matured the Code over the years, and as formerly noncon-
forming installations have been retired or replaced, the Code
requirements relating to reconstruction of facilities have reflected these
changes. For example, Rule 201 B—Realization of Intent of the 6th and
prior editions indicated that the new rules should be applied “in full to
all new installation, reconstructions, and extensions, except where for
special reasons any rule is shown to be impracticable or where the
advantage of uniformity with existing construction is greater than the
advantage of construction in conformity with” the new rules. The obvi-
ous intention was to discontinue outdated construction practices and to
apply the new Code when adding or altering conductors or equipment,
except in special cases. As in previous editions, the 6th Edition contin-
ued the use of Rule 201A—Intent, Modification, which stated the
intention that the rules should be “modified or waived whenever they
involve expense not justified by the protection secured or for any other
reasons are impracticable; or whenever equivalent or safer construction
can be more readily provided in other ways.” See the discussion of
Rule 010.

One of the reasons for the particular wording of old Rules 201A and
B (and the similar rules in the other parts) was that lines that dated from
the pre-Code era still existed in many areas of the country. As a result,
essentially all overhead facilities built prior to the 1977 Edition should
be expected to be in conformance with the requirements of the 6th
Edition.

The revision of Part 1 Installation and Maintenance of Electric Sup-
ply Stations and Equipment in the 1971 Edition required application of
the rules “in full to all new installations, alterations, reconstructions,

14 NESC Handbook 6th Edition



013. Application

and extensions.” In short, the new edition was intended to apply to any
installation that was not limited to maintenance replacement, except
that this was the first revision that allowed the so-called grandfather
clause to be applied to existing electric supply station installations
when the code edition changed (see Appendix E NESC Grandfather
Clause).

When the 1973 Edition created Part 3 Installation and Maintenance
of Underground Electric Supply and Communication Lines, it also
added a grandfather clause for underground lines. Similarly, the 1977
Edition added the grandfather clause for overhead lines (see Appendix
E NESC Grandfather Clause).

The revision of Part 2 in the 1977 Edition recognized the maturing
character of the utility industries. Although Rule 202B of the 1977
Edition continued to use language similar to that of old Rules 201A and
B, the 1977 Edition restricted the use of waivers with Rule 202C—
Waiver, which only allowed waiver “in cases of emergency, temporary
installations, or installations which are soon to be discarded or
reconstructed...”

In the 1981 Edition, the applicability rules of the various parts of the
NESC were consolidated into a new Section 1—Introduction to the
National Electrical Safety Code and several word changes were made.
In Rule 013A, the successor to old Rule 202B1, the word “reconstruc-
tion” was dropped; this word had only caused confusion between main-
tenance replacements (which are not intended to be required to be
subject to a new code provision) and new installations and extensions
(which are subject to new code requirements). In Rule 013B, the suc-
cessor to old Rule 202B2, a new paragraph 013B2 was added.

Rule 013B3 (Rule 013B2 of the 1981-1987 Editions) was intended
to state the intention of the Code with respect to other facilities when
conductors or equipment of the Code are added, altered, or replaced on
an existing structure. This entire area of the Code was editorially
revised in the 1990 Edition to clearly indicate the requirements that
have been intended since 1977. Rule 013B1 now reflects that the latest
edition contains the best knowledge of appropriate requirements. If an
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installation meets the present requirements, it is acceptable—regardless
of what provisions may have been in effect at the time of its construc-
tion. Thus, when work on an existing structure is completed, it may
meet the current edition requirements or those of a previous applicable
edition.

The addition of new facilities does not require changing the existing
line facilities, as long as the existing facilities (including the structure
itself), after the new addition, still meet the strength, clearance, and
other requirements of an earlier edition of the Code that is applicable
even if the existing facilities do not meet present code requirements.
However, if for example, the structure or the supply conductors would
not, after the addition of communication cable, meet the grade of con-
struction and strength requirements of the edition of the Code that was
in effect at the time of their installation, the addition would not be
allowed. If a problem exists in obtaining required clearances from
existing facilities, nonconforming existing facilities may be moved on
the existing structure. If the latter is the case, the modification is
required to meet the Code requirements of the applicable edition unless
the structure is replaced with a larger, stronger, or taller unit (see
below).

The language of Rule 013B3 was carefully chosen to require that the
resulting installation meet the applicable edition whenever conductors
or equipment are added, altered (rearranged), or replaced on an existing
structure. The two key issues are:

(1) The rule only applies whenever an existing structure is being
modified by the addition or replacement of conductors or equip-
ment or facilities on an existing structure are being moved
around (such as moving a neutral up or communication cable
down to accommodate another communication cable. If a new
structure is involved, Rule 013 A applies and the current edition
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must be used, unless an existing structure is being replaced as a
maintenance replacement under Rule 013B2.

(2) When the work is complete, the entire resulting installation will
be inspected to assure that all of the installation meets the appli-
cable edition of the NESC.

This language was added to address two issues. First, one code edi-
tion must be used for the whole structure, including all of its supported
facilities; installers cannot cherry-pick code provisions from different
editions. Second, the whole installation needs to be inspected for poten-
tial problems, such as conductors with excess sag/pulled too tight or out
of place, broken insulators, loose guys, etc., that might affect code
compliance and present a potential safety hazard to public personnel
around the installation or the next workers on the installation. This
requirement is a complement of Rules 121A, 214A2 and 313A2, as
well as Rule 2301, and it helps to limit the opportunity for changes or
damage that occur after initial installation to cause a later problem.

There are several reasons that the language in Rule 013B3 was added
to require the entire structure and supported facilities to be inspected
when workers are working on the installation. There were a number of
instances of installations with energized jumpers out of place that might
endanger a line worker during storm restoration at night. In other
instances, guys had been damaged, leaning poles had dropped cables,
or conductors below required clearances. Similarly, improper guying or
tensioning of conductors or cables had caused either lower cables to
sag below the required ground clearance or upper conductors to sag
down too close to lower ones at midspan (or had pulled a lower cable
so tight that it approached an upper conductor too close under design
conditions). If the lowest conductor or cable in an overhead span is
caught by a truck or other vehicle and lines or structures are broken, all
occupiers of a joint-use structure can be adversely affected. Even
though the contact may be with a relatively benign communication
cable, the potential hazard can be electrical (if power lines are severed
or otherwise brought down low enough for contact) or physical (if
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structures fall or other cables or conductors are brought down low
enough to be contacted by a subsequent vehicle).

As a result, it is important that workers of any utility working on a
structure also take the time to check clearances between wires and
between wires and the ground in the adjacent spans for obvious prob-
lems. However, nothing in the language of Rule 013B3 is intended to
require one utility to inspect another utility’s facilities under the normal
inspection rules (unless by agreement another utility assumes that
responsibility). In other words, while at the site, workers should inspect
the facilities on that structure for obvious problems that may adversely
affect the safety of their own installation. There is no intention of
requiring detailed inspections of hardware, equipment, etc., or a pole
wood integrity inspection, for example, each time work is performed
on the structure. If problems are found, they should be repaired or
reported and scheduled for repair by the appropriate personnel. There is
also no requirement under Rule 013B3 to inspect neighboring struc-
tures. For example, if the facilities in an electric supply station are
owned and maintained by multiple parties, such as the transmission
side and power transformer (high side bay) by a generation or transmis-
sion utility and the distribution protection system and outgoing facili-
ties (low side bay) by a distribution utility, there is no duty for the
generation or transmission utility to inspect the distribution facilities or
vice versa (see IR 405 issued 28 April 1987).

If the existing structure is replaced in kind, regardless of the reason,
it is generally considered maintenance; it may be replaced without
affecting other existing facilities, if the resulting installation would
conform to the applicable edition of the Code. Existing transformers
may be replaced with larger transformers if the strength requirements
of the applicable Code edition are met. The fact that several structures
or other installations within an existing line or section are replaced at
one time does not negate this allowance, except that Rule 202 requires
a replaced structure to meet the current edition of Rule 238C. However,
replacement with stronger, larger, or taller units to meet strength or
clearance requirements related to an addition(s) to the structure(s) is
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not considered maintenance and, therefore, requires conformance to the
current Code requirements. Existing facilities may be rearranged on an
existing or maintenance replacement structure as long as they meet the
requirements of the applicable edition.

A frequent question concerns the appropriate edition for facilities
that are temporarily relocated for highway reconstruction work and are
returned to their original placement after the work. If trenches are dug
beside the poles and the pole butts are kicked over to the new location,
the previously applicable edition applies; if new structures are used, the
current edition applies. In any case, different clearances may be
required in the temporary location if the conditions differ, or some new
structures may have to be used if the terrain features are different.

This rule plainly states the intentions of the Code with respect to
application of new or revised rules to existing installations. It should be
stressed that, in general, the edition of the NESC that is applicable to a
given installation is the edition that was in effect at the time of con-
struction (see Rule 016). In later years, a subsequent edition will be
applicable if the facilities are “upgraded.” A change of voltage of an
existing line does not affect the applicable edition unless the change
cannot be made under the applicable older edition; if the structures
need to be changed out to accommodate the voltage change, the current
edition would then apply. The utility always has the option of meeting
current requirements, whether current requirements are the same,
greater, or lesser than those in effect at the time of original construction
or a subsequent applicable edition.

In the 1993 Edition, the word currently was added to Rule 013B2 to
eliminate confusion with the so-called “grandfathering” of existing
installations. See the discussion of Rule 2301 and Appendix E NESC
Grandfather Clause for more detail.

The intention of the Code is that good practice be met for the condi-
tions in place. For example, the designer of a line crossing a roadway
can either install the line with enough extra clearance to allow for
future road resurfacing or can plan to raise the line when the resurfac-
ing occurs. A line over water must meet the requirements for sailboat
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clearances, if sailing is expected. If such a line originally was over pas-
ture land that is now flooded, and the original structures were tall
enough to allow the installation to meet good practice for sailboating
areas, the previously applicable edition can remain applicable if so
desired. Otherwise the structure would need to be changed out to meet
the present edition.

013C. Inspection and Work Rules

The 2007 Edition added this rule to clarify which inspection rules
and work rules apply to both existing and new facilities. Rule 013A
requires the use of the current edition for physical construction
attributes of new facilities. Rule 013B1 allows the current edition to be
used for the physical construction attributes of existing facilities built
prior to the current edition, if so desired, but it does not mandate using
the current edition. Rule 013B3 allows a choice of the current edition or
the previously applicable edition for the physical construction
attributes when adding, altering, or replacing facilities on existing
installations. However, regardless of which edition of the NESC is
being used for the physical construction requirements (such as location,
clearances, grounding, loadings, strengths, etc.) against which existing
facilities are inspected, the inspection requirements contained in the
current edition shall be used to determine the responsibilities of the
utility(ies) involved. Similarly, the work rules in the current edition
must always be used, regardless of whether the work is on an existing
or new installation. The grandfather clause of Rule 013B2 applies only
to the physical attributes of the installations, not to the inspection or
work methods.

014. Waiver
(This rule was formed in 1981 from previous Rules 102, 202, and 302.)

Good judgment must be exercised in constructing temporary instal-
lations to meet the requirements of these rules. Safety to employees and
others must not be overlooked; yet in some cases the strength and
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arrangement (not clearances) of construction may appropriately be very
different from that required for permanent installations because the
expense of complete compliance would often be prohibitive, unneces-
sary, and inappropriate. For example, temporary installations may not
encounter the worst weather conditions. One of the considerations is
the required reliability of a temporary or emergency installation.

In many cases, it will be necessary for the person in charge to decide
which rules should be waived, as a decision must often be made
quickly. Such decision is, of course, subject to review by the proper
authority, and the person making it must assume responsibility for the
consequences. Where the construction involves other utilities, as at
crossings and with joint use of poles, it is intended that the appropriate
officials or other representatives of such utilities should be notified
before action is taken. However, the Code carefully specifies the few
conditions where clearances may be reduced by agreement; others can-
not be waived.

Although earlier editions of the Code allowed waivers to be given
for the use of different construction requirements than those in the
Code, the 1977 and later editions have specifically limited waivers to
emergency or temporary installations. Prior to the 1977 Edition, the
Code was updated on a sporadic basis and an expanded waiver allow-
ance was appropriate. However, with the maturation of the Code and its
scheduled, frequent revisions, such waiver is no longer appropriate.
Rule 013A2 allows experimentation; if the results are favorable and
convincing, it is expected that such methods or conditions would be
recognized by the Code as part of the frequent revision process.

The result of these requirements is increased uniformity of construc-
tion without undue penalty to installations that meet the general condi-
tions. It is felt that, if such nonstandard construction cannot, after
careful experimentation and documentation, survive the rigorous exam-
ination of the codification process, such construction should be discon-
tinued and, therefore, it is not appropriate that waivers for such
construction exist. Thus, in the 1990 Edition, the limits of the waiver
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authority given under both emergency and temporary conditions were
completely specified.

In both emergency and temporary conditions, strengths are required
to meet Grade N. This recognizes that these installations are not
expected to be in place long enough for significant deterioration to
occur. In some cases, seasonal design loadings may not be expected.
Grade N requires consideration of the loadings that are expected to
occur during the life of the installation.

In emergency installations only, certain clearances are allowed to be
reduced during the term of the emergency. The reduced clearances are
specified for cables and for open supply conductors of 0-750 V. For
temporary installations, no decrease in clearances is allowed.

Specifications for the reduced clearances allowed during emergen-
cies were added in the 1990 Edition; they were moved to Rule 230A in
the 1993 Edition. For open conductors above 750V, the utility is
allowed some flexibility; Rules 014A1b and 014A1c allow unspecified
reductions, but appropriate recognition to the difference in voltage is
required. This recognizes that the safety afforded by traffic signals and
highway lighting during emergency times is often so great that it is
worth the short-lived clearance changes to decrease the time required to
reinstate these services. A good example of this problem occurred at
the time of the revisions to the Second Edition of this Handbook. In the
cleanup of Hurricane Hugo in the Charlotte, North Carolina area,
members of the National Guard and the police were struck by vehicles
while directing traffic in intersections without power for the signals.

015. Intent
(This rule was formed in 1981 from previous Rules 102, 202, and 302.)

This rule clarifies the intent of the use of “shall,” “should,”
“RECOMMENDATIONS,” “NOTES,” and “EXAMPLES.”

The difference between a “shall” requirement and a “should”
requirement is, in essence, the difference between “possible” and
“practical.” For a “shall” requirement, the requirement is expected to
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be met in all conditions. A “should” requirement recognizes that the
requirement may not be practical in all cases; it is intended to be
mandatory where practical. Where a “should” requirement is not
practical, the installation should be designed, installed, and maintained
in a manner that is consistent with the prevailing conditions and in
accordance with Rule 012. The 2002 Edition clarified that EXCEP-
TIONS have always been intended to have the same force and effect as
the main rule. Similarly, footnotes to tables are an integral part of the
table. It is only NOTES to rules and EXAMPLES to rules or tables that
are purely informative and not considered to be part of the code.

016. Effective Date
(This rule was new in 1981.)

This rule recognizes that the design and approval processes may be
so lengthy for major facilities that it is impractical to make a change in
design or construction in response to a revision of the NESC.
Obviously, where responsive changes can be made before construction
without undue burden, they should be made, but it must be recognized
that they are not required if either design or approval was started before
the effective date of the revision. This rule was initiated in the 1981
Edition. The 180-day period before the effective date recognizes that a
time lag is often required to obtain copies of the new editions, review
standards, train workers, and implement the change. Previously no
effective date was specified.

The new editions of the Code have always been intended to be able
to be used when they are issued. The rule was revised in the 1990
Edition to clarify that a new edition may be used on and after its
publication date, but is not required to be used until the 180-day grace
period has elapsed. On occasion, a greater lag time is given to allow for
full implementation; such was the case with the cable-marking
requirements of Rule 350G of the 1993 Edition, which were initially
delayed until January 1, 1994, and subsequently delayed until January
1, 1996.
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See Table H16-1 for the publication dates and effective dates of the
various editions of the NESC. Many early editions were revised
piecemeal; that is, individual Parts were issued when revised, rather
than waiting until all were revised. This table omits the dates of the
several NBS Handbooks that reprinted the various Parts of editions in
groups.
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Table H16-1 Effective Dates

Parts Edition Publication Date Effective Date
~ Work Rules 1 TAuwg1914 NS
1-4 2 15 Nov 1916 NS
1-4 3 31 Oct 1920 NS
1 4 5 Feb 1926 NS
2 4 15 Apr 1927 NS
3 4 12 Mar 1926 NS
4 4 15 July 1926 NS
5 4 15 July 1926 NS
1 5 8 May 1940 NS
2 5 23 Sep 1941 NS
3 5 23 Jan 1940 NS
4 5 13 Oct 1938 NS
5 5 1 Dec 1939 NS
6 5 17 Apr 1940 NS
2 only 6 1 Nov 1961 NS
2 (Supp. 1) 6 15 Dec 1965 NS
2 (Supp. 2) 6 Mar 1968 NS
3,5,6 Deleted 1970 NS
1 (6) 1971 Jun 1972 NS
3,74 1973 20 Jul 1973 NS
2 1977 28 Feb 1977 NS
1-4 1981 5 Sep 1980 180 days
1-4 1984 26 Sep 1983 180 days
1-4 1987 1 Aug 1986 180 days
1-4 1990 1 Aug 1989 180 days
1-4 1993 1 Aug 1992 180 days
1-4 1997 1 Aug 1996 180 days

*  This is the year that underground rules moved from Section 29 to Part 3. The
previous Part 3 had been Utilization Wiring now contained in the National Electrical
Code (NEC).

+  Not specified.
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017. Units of Measure
(This rule was new in 1984.)

Metric values were introduced in the 1984 Edition for information
only; the customary inch-foot-pound values governed with respect to
rule requirements until 1990, when either system was allowed to be
used. The metric values are not identical equivalents to the customary
values; the metric values have been rounded to provide convenient
working numbers.

In the 1993 Edition, the intention of Rule 017B was originally clari-
fied to indicate that the required dimensions of items such as ground
rods be considered to be nominal dimensions, and that the tolerances
allowed by applicable standards are acceptable by the Code. During
that revision cycle, existing standards for ground rods were considered
and the dimensions were found to be appropriate for utility grounding.
However, at a later date, NEMA GR-1 was revised to allow lesser
dimensions of ground rods. As a result, the grounding rules were
revised in the 2007 Edition to specifically state dimensional require-
ments and the language of this rule was also revised to delete the refer-
ence to ground rods and apply nominal values only to dimensions not
specified in the NESC.

The 1997 Edition reversed the order of the values to put metric first,
but either may still be used. See Handbook Appendix C—Metric
Conversions used in the NESC and NESC Handbook.

018. Method of Calculation
(This rule was new in 2007.)

In 2007, a coordinated effort was made to use values with appropri-
ate decimal places in rules, tables and calculations. Each of the areas of
the NESC was reviewed and appropriate requirements were placed
therein. For example, the results of calculations required by the over-
head clearances rules in Section 23 must be rounded up to specified
digits. If there is no specific requirement for rounding the results of
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calculations required by the NESC in a particular rule or section, the
result is now required by Rule 018 to be rounded off to the nearest sig-
nificant digit.
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Section 2. Definitions of Special Terms

This section contains definitions that are special or are otherwise
necessary to the understanding and use of the NESC. For terms not spe-
cifically defined, see IEEE 100, The Authoritative Dictionary of IEEE
Standards Terms, Seventh Edition (ANSI). For all other definitions, the
standard dictionary definition is intended.

Because these definitions are generally self-explanatory, further
discussion is not included here, except for the following items:

(1) Prior to 1970, the Code included requirements relating to radio
installations and included a definition of antenna conflict. This
definition was carried forward in later editions as a result of an
editing error. The Code was not specific as to clearances or other
construction requirements relating to antennas. Since the
definition served no purpose, it was removed.

(2) This section includes several definitions relating to voltage.
Unless otherwise indicated, the term voltage as used in the Code
refers to root-mean-square (rms) voltage. Where crest voltage is
specified, such as in the calculation of alternate clearances under
Rule 232D, a voltage value of 1.414 times the rms value is in-
tended to be used. Most of the tables in the Code use phase-to-
ground voltages. Where circuits are not effectively grounded,
the highest nominal voltage available between any two conduc-
tors is to be used. For example, ifa 19.9/34.5 kV three-phase cir-
cuit is effectively grounded, 19.9 kV would be used in the tables;
otherwise, 34.5 kV is to be used. The rules use nominal voltages
through 50 kV to ground; above 50 kV, the maximum operating
voltage is to be used.

(3) Line conductors and cables, as well as equipment, are classified
as either supply or communication and are intended to be located
accordingly in their respective spaces. Iltems not meeting the def-
inition of a communication line are considered as supply. How-
ever, in some special cases, certain supply cables may be
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allowed to be located in the communication space on a structure.
Neither supply nor communication line conductors or cables are
allowed in the communication worker safety zone required be-
tween the supply space and communication space (see 2002
Rule 238E) either at the pole structure or in the midspan. Vertical
runs of supply cable meeting applicable rules are, however, al-
lowed to traverse the communication worker safety zone on a
pole. In addition, certain safety-related facilities (luminaires and
traffic signals) are allowed in the communication worker safety
zone, when necessary to accommodate mounting height restric-
tion for these items.

(4) When fiber-optic cables began to be commonly used, they were
not identified specifically as to their intended treatment. The
difficulty in identifying appropriate treatment lay in the fact that,
while the fibers themselves were of dielectric material and were
not a safety concern from the voltage perspective, they were
frequently accompanied by a metallic messenger or sheath or
both, which obviously could form a path for the flow of current.
Today, some fiber-optic cables have metallic “talk™ pairs of or-
dinary, telephone type for use in trouble shooting. The wording
of the definition and specific rules have been revised several
times in an attempt to clarify the intended use of such systems.
Although the definition of a fiber-optic supply cable would not
appear to allow placement in the communication area of the
pole, other rules allow treatment of fiber-optic supply as fiber-
optic communication under specified conditions. In such cases,
the fiber-optic supply cable cannot be placed between the supply
and communication spaces on an overhead structure; any transi-
tion must occur on one structure and meet the requirements for a
vertical conductor of its type. In the 1990 Edition, the definitions
of fiber-optic cables were revised and, in 1993, Rule 224 and Ta-
ble 235-5 were revised to explicitly limit such placement. (see
also Rule 230F).
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Definitions for in service and out of service were added in the
1993 Edition to limit the opportunity for misinterpretation of
Rule 214 and similar rules regarding inspection requirements.

The requirements for “effectively grounded” are sometimes
confused with the requirements for “multiple grounding” as used
in Section 9. The multiple grounding requirements of Section 9
require not less than 4 or 8 ground connections in each 1.6 km
(mile) line segment. However, the definition of effectively
grounded does not depend upon a particular number of grounds
but rather on the adequacy of the connected grounds and their
ability to take surge current away fast enough to limit voltage
buildup to required levels. Depending upon the type of elec-
trodes used and the soil resistance, the number of ground con-
nections required to meet multiple grounding requirements of
Section 9 may be sufficient or insufficient to meet the effectively
grounded definition.

The 1997 Edition revised the definition of vault to further
differentiate a vault from an electric supply station. The 2002
Edition further clarified the distinction between the enclosure
systems. A key requirement is limitation of access to vaults to
qualified personnel, whereas the access to electric supply sta-
tions may also include authorized personnel. A main difference
in the rules specifying conditions in vaults (Part 3) versus supply
stations (Part 1) is that vertical clearances are specified for sup-
ply stations and are not specified for vaults. The requirements for
guarding are similar, but less detailed in the vault rules of Part 3.

Although no definition for surge-protection wire (or overhead
static wire) was presented here until shield wire/conductor was
added in 2002, there was and are definitions of supply lines and
communication lines. Surge-protection wires are grounded
conductors, but they are not considered to be line conductors.
Many are not continuous or do not have a direct connection to a
circuit or form a part thereof. However, an effectively grounded
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neutral line conductor can be used as an overhead shield wire.
The rules specifying clearances or other requirements make this
differentiation. Shield wires may, or may not, meet the
multigrounding and effective grounding that would allow them
to be connected to co-function as a distribution neutral. In 2007,
overhead ground wire, static wire, surge protection wire, and
shield wire were all defined and related to each other.

(9) New definition for neutral conductor and multiple ground-
ed/multiple grounded system were added in 2002.

(10) The 2002 Edition redefined de-energized as disconnected and
added an information note. This change was coordinated with
changes in Part 4 to refer to de-energized and grounded to
more specifically detail requirements. Merely disconnecting
does not necessarily make it safe to touch.

(11) The definition of readily climbable was completely revised in
2002 to specify in detail what is or is not considered to be a readi-
ly climbable supporting structure. It was further revised in 2007
by defining both readily climbable and not readily climbable
under supporting structure.

(12) The definition of qualified was expanded in 2002 to require
training and demonstration of knowledge.

(13) Single grounded, unigrounded, and ungrounded systems were
defined in 2002.
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Section 3. References

(This section was added in the 1984 Edition.)

From 1981 through 1993, Section 3 included in one place the
standards that are referenced within various other sections of the Code.
They form a convenient reference for checking library copies for
up-to-date versions of other standards that are specified in the current
edition of the Code.

In 1997, the references were split into two parts. Section 3 now
includes only those standards that form a part of the NESC to the extent
called out in the rules. Other standards that are cited for information or
documentation purposes are now shown in a new bibliography
designated as NESC Appendix B.
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