
Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
19-1     Log #379  NEC-P19

_______________________________________________________________________________________________
David E. Shapiro, Safety First Electric

19-2
Revise text to read as follows:

The terms, “adequate” and “adequately” and “inadequately” and “inadequate” should be removed and, if needed,
replaced with terms that can be consistently enforced and understood.

I believe that the action on this proposal should be changed to “Accepted,” or “Accepted in principle.”
Where these terms can be understood to have clear meanings that permit of consistent enforcement it is most likely

because the meanings are specified in writing, as in manufacturers' instructions. Section 110.3 addresses
this—explicitly with regard to listed or labeled equipment in Section 110.3(B), Where equipment is not listed or labeled,
the AHJ does need need to rely on the the presence of these adjectives to fulfill the responsibilities in Section 110.3(A).

Where these terms do not have clear interpretations based on material such as manufacturers' instructions or product
standards, Section 110.12 can be applied. The Informational Note, being advisory only, does not restrict the application
of Section 110.12's general duty aspect to items listed in ANSI-NECA 1-2006, such as secure, level and plumb
mounting.

The submitter has not indicated what term should be used as replacements, he only states that the
terms  “adequate”, “adequately”, “inadequately” and “inadequate” should be replaced.  The specific identification and
use of alternative language needs to be separately substantiated in each case.  Also, these terms tend to qualitative and
they allow for a qualified person to make judgment calls in the field and, therefore, are acceptable.

Affirmative: 10

_______________________________________________________________________________________________
19-2     Log #234  NEC-P19

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

18-10
It was the action of the Correlating Committee that this proposal be referred to Code-Making Panel

19 for action.
This is a direction from the National Electrical Code Technical Correlating Committee in accordance

with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

CMP-19 agrees with the action taken by CMP-18 on Proposal 18-10.  Proposal 19-7 is identical to
Proposal 18-10 and CMP-19 also rejected the proposal with a very similar statement.

Affirmative: 10
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_______________________________________________________________________________________________
19-3     Log #926  NEC-P19

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

19-9
Revise text to read as follows:

Provisions shall be made to route the service-entrance, underground service conductors,
service-lateral, feeder, or branch-circuit supply to the service or building disconnecting means conductors.

As written the text makes no sense. Deleting the last word helps.

Removal of the word "conductors" introduces a deletion of text that is unrelated to the original
proposal.  CMP-19 has determined that accepting this comment might alter the intent of the original text.

Affirmative: 11

_______________________________________________________________________________________________
19-4     Log #1444  NEC-P19

_______________________________________________________________________________________________
Donald W. Zipse, Electrical Forensics, LLC

19-11
Delete text.

Please see 547.10 for comments.

See panel statement on Comment 19-10.

Affirmative: 9  Negative: 1

ZIPSE, D.:    See my statement on Comment 19-5.
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_______________________________________________________________________________________________
19-5     Log #1357  NEC-P19

_______________________________________________________________________________________________
Barry S. Bauman, Alliante Energy / Rep. American Society of Agricultural and Biological Engineers

19-11a
Revise text to read as follows:

Equipotential Plane. An area where wire mesh or other conductive elements are embedded in or placed under
concrete, bonded to all metal structures and fixed nonelectrical equipment that may become energized, and connected
to the electrical grounding system to minimize voltage potentials within the plane and between the plane and grounded
electrical equipment.

At the CMP 19 ROP meeting it was understood that this definition needed rewording for clarity at the
ROC meeting. The proposed wording provides this clarification.

Revise text to read as follows:
Equipotential Plane. An area where wire mesh or other conductive elements are embedded in or placed under

concrete, bonded to all metal structures and fixed nonelectrical equipment that may become energized, and connected
to the electrical grounding system to minimize voltage potentials within the plane and between the plane, grounded
equipment, and the earth.

CMP-19 has revised the suggested language to more clearly describe the concept of an
equipotential plane.

Affirmative: 9  Negative: 1

ZIPSE, D.:    “An area where wire mesh or other conductive elements are embedded in or placed under concrete,
bonded to all metal structures and fixed nonelectrical equipment that may become energized, and connected to the
electrical grounding system to minimize voltage potentials within the plane and between the plane, grounded equipment,
and the earth.”
The change from, “to prevent a difference in voltage from developing within the plane” to “minimize voltage potentials
within the plane and between the plane, grounded equipment, and the earth” ignores the fact that the equipotential
plane is connected to the equipment grounding conductor, which is connected to the neutral at the service entrance
equipment, which in turn is connected to the utility companies transformer, where the primary neutral is connected to the
secondary neutral.
The panel is oblivious to the fact that the neutral is an energized conductor that carries current. It is current and not
voltage that is the electrical parameter that harms dairy cows.
It is evident the panel is conceding that equipotential planes do not prevent but only minimize. The panel needs to
recognize and take the next step to delete this erroneous, unscientific requirement.
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_______________________________________________________________________________________________
19-6     Log #1230  NEC-P19

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable, a General Cable Company

19-14
Revise text to read as follows:

547.5 Wiring Methods.
(A) Wiring Systems. Types UF, NMC, copper SE cables, jacketed Type MC cable, rigid nonmetallic conduit, liquidtight
flexible nonmetallic conduit, or other cables or raceways suitable for the location, with approved termination fittings, shall
be the wiring methods employed.

The submitter’s proposal should have been accepted. The panel’s statement that “Aluminum wire is
more susceptible to corrosion in agricultural environments.” is incorrect. In order to provide technical substantiation for
the proposed change, several resources were consulted. As stated in the negative responses by NEMA and the
Aluminum Association, common corrosive gases found in agricultural applications are methane, ammonia, carbon
dioxide and hydrogen sulfide.
Let’s analyze each of these gases in turn in relation to their corrosive effect on copper and aluminum:
Methane (natural gas): Copper has good corrosion resistance, but may be more severely affected if there are
contaminants like water, sulfides, acids and various organic compounds, which can increase corrosion significantly.
Methane has no corrosive effect on aluminum.
Ammonia: In absolutely dry ammonia environments, copper has excellent corrosion resistance. However, in moist
ammonia environments, copper has poor resistance to corrosion. Aluminum has excellent corrosion resistance in
ammonia environments, with no effect in a 10% ammonia environment up to 120 degrees F.
Carbon dioxide: In dry environments, copper has excellent resistance to corrosion by carbon dioxide. However, in moist
environments, it only has good resistance. In both dry and moist environments, carbon dioxide may have a mild
corrosive effect on aluminum.
Hydrogen sulfide: In dry environments, copper has excellent resistance to corrosion by hydrogen sulfide. However, in
moist environments, it has poor resistance.
Aluminum in a moist, hydrogen sulfide environment will experience mild attack from the gas.
Nitrogen dioxide: Although this was not mentioned originally, it is a common agricultural gas. Copper is not
recommended for use due to the corrosive effects of the nitrogen dioxide gas. Aluminum is satisfactory, but can
experience corrosion in the presence of moisture.
Bleach: Although this was not mentioned originally, bleach is a common cleaning material. While concentrated chlorine
water can have a corrosive effect on submerged aluminum, at the concentrations used for bleach, it has no effect on
aluminum. Bleach is corrosive to copper.
As this comparison shows, aluminum is arguably a far better metal to use for electrical connections when installed in the
often harsh agricultural environments. In fact, many connectors are made of aluminum, and are only corroded by
contact with the copper conductors used for wiring when used in a damp environment. This type of galvanic corrosion
could be avoided by using both aluminum conductors and connectors, resulting in a more stable electrical system.
Resources:
http://www.copper.org/resources/properties/microstructure/coppers.html
Guidelines for the use of Aluminum with Food and Chemicals, published April 1994.
Corrosionsource.com,
http://encyclopedia.airliquide.com/Encyclopedia.asp?GasID=25

Several panel members have observed rapid deterioration of aluminum grounding conductors in
type SE cable where contaminants have entered under the cable jacket.  The gases weren't the only consideration in
the original requirement for copper.  The contaminants present in livestock confinement areas are numerous and varied
and are most detrimental when residue builds on the bare aluminum conductor.  The substantiation addresses bare
conductors only and there is not compelling substantiation for aluminum Type SE cable.

Affirmative: 8  Negative: 2

EDWARDS, T.:    Several panel members expressed concern about Type SE cable construction in agricultural
environments because of the bare ground under the outer jacket. Excluding aluminum will not resolve the issues
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observed with this construction.

MCNEIVE, T.:  Sufficient evidence was submitted to the Panel to prove that aluminum SE cable is equal to or better
than copper SE cable in agricultural installations.

BAUMAN, B.:  Other reasons that were identified at the ROC for rejecting this comment are:  there has been no
documentation presented on aluminum subjected to the various mixtures of contaminants found in agricultural
environments, because the wrapped ground wire is not individually covered corrosion inhibitor can not be effective
applied and when the outer jacket is scored for removal the aluminium is typically nicked enhancing a location for
deterioration.

MICHAELIS, R.:    There are two main reasons why aluminum conductors fail, these being improper installations and
coefficient of expansion.  Improper installation can cause aluminum oxidation which is not a conductor.  The studies
presented did not take into account actual field conditions or the chemicals in compound forms.  The problem with
aluminum wiring does not lie in the wiring itself, it lies in the connection.  When aluminum heats up it expands more than
copper and when it cools down it contracts more than copper.  Over time this can cause a loose connection.
Additionally, it is harder to make a tight connection with aluminum wire in the first place because aluminum wire has to
be a thicker gauge wire than copper to carry the same electrical current.  All metals also oxidize over time but there is a
primary difference in how copper oxidizes compared to aluminum.  When copper oxidizes it forms a conductor which
creates no threat.  When aluminum oxidizes it develops as a resistor which causes a major threat.  Resistance causes
heat which could lead heating up and possibly catching on fire or the insulation melting around the wire causing
additional fire risk.  The common use of razor knifes to strip the outer jacket nicks the thin strands of the conductors and
causes future fatigue.
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_______________________________________________________________________________________________
19-7     Log #1231  NEC-P19

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable, a General Cable Company

19-16
Revise text to read as follows:

Informational Note No. 2: Aluminum and mMagnetic ferrous materials may corrode in agricultural environments.
The submitter’s proposal should have been accepted. In order to provide technical substantiation for the

proposed change, several resources were consulted. As stated in the negative responses by NEMA and the Aluminum
Association to Proposal 19-14, common corrosive gases found in agricultural applications are methane, ammonia,
carbon dioxide and hydrogen sulfide. Let’s analyze each of these gases in turn in relation to their corrosive effect on
aluminum:
Methane (natural gas): Methane has no corrosive effect on aluminum.
Ammonia: Aluminum has excellent corrosion resistance in ammonia environments, with no effect in a 10% ammonia
environment up to 120 degrees F.
Carbon dioxide: In both dry and moist environments, carbon dioxide may have a mild corrosive effect on aluminum.
Hydrogen sulfide: Aluminum in a moist, hydrogen sulfide environment will experience mild attack from the gas.
Nitrogen dioxide: Although this was not mentioned originally, it is a common agricultural gas. Aluminum is satisfactory,
but can experience corrosion in the presence of moisture.
Bleach: Bleach is a common cleaning material. While concentrated chlorine water can have a corrosive effect on
submerged aluminum, at the concentrations used for bleach, it has no effect on aluminum.
Aluminum is an excellent metal to use for electrical applications when installed in the often harsh agricultural
environments. While aluminum (like all metals) may corrode in agricultural applications, it is no more likely and often
less likely to corrode than other metals used in the same way.
Resources:
Guidelines for the use of Aluminum with Food and Chemicals, published April 1994.
Corrosionsource.com
http://encyclopedia.airliquide.com/Encyclopedia.asp?GasID=25

The informational note in question is an accurate statement.

Affirmative: 9  Negative: 1

EDWARDS, T.:    The Informational Note provides misleading and biased information in that it singles out aluminum as
the only non-ferrous metal that may corrode in agricultural environments whereas copper is also non-ferrous and is
known to corrode in some agricultural environments.

BAUMAN, B.:  A reason that was identified at the ROC for rejecting this comment is:  there has been no documentation
presented on aluminum subjected to the various mixtures of contaminants found in agricultural environments.
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_______________________________________________________________________________________________
19-8     Log #1232  NEC-P19

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable, a General Cable Company

19-20
Revise text to read as follows:

547.5 Wiring Methods.
(F) Separate Equipment Grounding Conductor. Where an equipment grounding conductor is installed within a location
falling under the scope of Article 547, it shall be a copper conductor. Where an equipment grounding conductor is
installed underground within a location falling under the scope of Article 547, it shall be insulated or covered copper.

The submitter’s proposal should have been accepted. In order to provide technical substantiation for the
proposed change, several resources were consulted. As stated in the negative responses by NEMA and the Aluminum
Association to Proposal 19-20, all metals corrode, but aluminum is highly corrosion resistant. This is true in agricultural
applications as well.
Common corrosive gases found in agricultural applications are methane, ammonia, carbon dioxide and hydrogen
sulfide. Let’s analyze each of these gases in turn in
relation to their corrosive effect on copper and aluminum:
Methane (natural gas): Copper has good corrosion resistance, but may be more severely affected if there are
contaminants like water, sulfides, acids and various organic compounds, which can increase corrosion significantly.
Methane has no corrosive effect on aluminum.
Ammonia: In absolutely dry ammonia environments, copper has excellent corrosion resistance. However, in moist
ammonia environments, copper has poor resistance to corrosion. Aluminum has excellent corrosion resistance in
ammonia environments, with no effect in a 10% ammonia environment up to 120 degrees F.
Carbon dioxide: In dry environments, copper has excellent resistance to corrosion by carbon dioxide. However, in moist
environments, it only has good resistance. In both dry and moist environments, carbon dioxide may have a mild
corrosive effect on aluminum.
Hydrogen sulfide: In dry environments, copper has excellent resistance to corrosion by hydrogen sulfide. However, in
moist environments, it has poor resistance.
Aluminum in a moist, hydrogen sulfide environment will experience mild attack from the gas.
Nitrogen dioxide: Although this was not mentioned originally, it is a common agricultural gas. Copper is not
recommended for use due to the corrosive effects of the nitrogen dioxide gas. Aluminum is satisfactory, but can
experience corrosion in the presence of moisture.
Bleach: Although this was not mentioned originally, bleach is a common cleaning material. While concentrated chlorine
water can have a corrosive effect on submerged aluminum, at the concentrations used for bleach, it has no effect on
aluminum. Bleach is corrosive to copper.
As this comparison shows, aluminum is arguably a far better metal to use for electrical applications when installed in the
often harsh agricultural environments. While aluminum may corrode in agricultural applications, it is no more likely and
often less likely to corrode than other metals used in the same way.
Resources:
http://www.copper.org/resources/properties/microstructure/coppers.html, last accessed 10/14/12.
Guidelines for the use of Aluminum with Food and Chemicals, published April 1994.
Corrosionsource.com

Affirmative: 8  Negative: 2

CHILTON, R.:    The study brought to the Panel was based mainly on gases and not solid contaminates which affect
stranded conductors differently than solid conductors.  There were no indications that these should be considered
separately, nor were actual solid contaminates based on site conditions addressed.

MICHAELIS, R.:    There are two main reasons why aluminum conductors fail, these being improper installations and
coefficient of expanThere are two main reasons why aluminum conductors fail, these being improper installations and
coefficient of expansion.  Improper installation can cause aluminum oxidation which is not a conductor.  The studies
presented did not take into account actual field conditions or the chemicals in compound forms.  The problem with
aluminum wiring does not lie in the wiring itself, it lies in the connection.  When aluminum heats up it expands more than
copper and when it cools down it contracts more than copper.  Over time this can cause a loose connection.
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Additionally, it is harder to make a tight connection with aluminum wire in the first place because aluminum wire has to
be a thicker gauge wire than copper to carry the same electrical current.  All metals also oxidize over time but there is a
primary difference in how copper oxidizes compared to aluminum.  When copper oxidizes it forms a conductor which
creates no threat.  When aluminum oxidizes it develops as a resistor which causes a major threat.  Resistance causes
heat which could lead heating up and possibly catching on fire or the insulation melting around the wire causing
additional fire risk.sion.  Improper installation can cause aluminum oxidation which is not a conductor.  The studies
presented did not take into account actual field conditions or the chemicals in compound formats.  The problem with
aluminum wiring does not lie in the wiring itself, it lies in the connection.  When aluminum heats up it expands more than
copper and when it cools down it contracts more than copper.  Over time this can cause a loose connection.
Additionally, it is harder to make a tight connection with aluminum wire in the first place because aluminum wire has to
be a thicker gauge wire than copper to carry the same electrical current.  All metals also oxidize over time but there is a
primary difference in how copper oxidizes compared to aluminum.  When copper oxidizes it forms a conductor which
creates no threat.  When aluminum oxidizes it develops as a resistor which causes a major threat.  Resistance causes
heat which could lead heating up and possibly catching on fire or the insulation melting around the wire causing
additional fire risk.

_______________________________________________________________________________________________
19-9     Log #928  NEC-P19

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

19-21
Revise text to read as follows:

At the site-isolating device, the system grounded conductor shall be connected to a grounding electrode
system via a grounding electrode conductor. The equipment grounding conductor is connected to the grounded circuit
conductor and the site-isolating device enclosure at the distribution point.

(2) The equipment grounding conductor is connected to the grounded circuit conductor and the site-isolating device
enclosure at the distribution pointat the disconnecting means.

1) 547.9 Electrical Supply to Building(s) or Structure(s) from a Distributing Point. It does not reference a
site-isolating device.
2) 547.9(A) references a site-isolating device. It is required to be pole-mounted.
3) 547.9(A) (4) and (5) discuss Bonding and Grounding.
4) 547.9(B) does not reference a site-isolating device. It references disconnects at buildings or structures. Although a
pole might be considered a structure, I believe (A) and (B) are designed to separate pole-mounted from
non-pole-mounted.
5) Now in 547.9(B)(3) (1) and (2) we are talking about Grounding and Bonding.
6) in 547.9(B)(3)(2) we are back to talking about site-isolating device, even though it appears we don't have one in (B).
It appears to me that 547.9(B)(3)(2) properly belongs in 547.9(A)(5)
It appears to me that most of 547.9(B)(3)(2) should be retained.

This amendment is new material that has not had public review.

Affirmative: 10
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_______________________________________________________________________________________________
19-10     Log #1445  NEC-P19

_______________________________________________________________________________________________
Donald W. Zipse, Electrical Forensics, LLC

19-25
Please delete Section 547.10 in its entirety.

Please delete Section 547.10 in its entirety for the following reasons:
The testing justifying the selection of the grid spacing was based on voltage alone.  Voltage is only the pressure that

pushes the current.  Voltage does not burn the body.  It is the current that burns the body, sets the heart into fibrillation,
halting the pumping action of the heart, resulting in death of both.

It is clear that it is the current that causes a reaction in animals, which include both humans and dairy cows, not the
voltage.

Professor Dalziel in 1946 states, “Perhaps the most serious misconception concerns the effect of voltage versus the
effects of current.  Current and not voltage is the proper criterion of shock intensity.”

There is no difference between the fundamentals in low voltage and high voltage as Ohms Law, Kirchhoff’s Laws, etc.
apply equally to each.

Measurement of voltage alone without measuring resistance invalidates the tests to determine harm to animals, which
includes humans and dairy cows.  See attached peer reviewed technical paper, “THE MISUSE OF VOLTAGE AS A
PARAMETER OF CONCERN FOR ELECTRICAL HAZARD”.

The fallacy of the tests conducted on the spacing of the so called equipotential plane was the measurement of voltage
when voltage alone does harm.  Ohms Law states that current equals resistance divided by voltage and since it is
current that harms the measurement of voltage alone without resistance invalidates the testing.

In 1985, the proposers of 547.10 lacked sufficient knowledge of the Institute of Electrical and Electronic Engineers’
(IEEE) Standard 80, IEEE Guide for Safety in AC Substation Grounding. They based their proposals on substation
protection for step and touch potentials from fault current. It is opined that they
failed to understand the difference between hundreds of amperes flowing for only a very short time, until the protective
device opens stopping the flow of fault current in a substation and the condition existing with stray current in dairies
where the current is very low and flows continuously.

An equipotential plane 1) prevented the cows from entering the milking parlor because the cows  received an electric
shock when stepping onto the equipotential plane, 2) reduced the milk production because the dairy cows were getting
an electric shock when being milked while standing on an equipotential plane and/or bumped into the stations, 3) injured
the cows and resulted in deteriorated health of the herd, reduced milk production and ultimate death of the dairy cows.

One of the dairies that we tested had three dairy areas. Two areas did not have Equipotential Planes and there were
no problems with stray current. The newest dairy had an Equipotential Plane installed and problems with stray current
existed resulting in reduced milk production, sick dairy cows and difficulty with breeding. In my opinion, this unnecessary
requirement is driving the dairy industry to extinction, especially the small dairies.  Equipotential Planes do not protect
dairy cows against stray voltage or stray
current and are a figment of the imagination.

This section needs to be eliminated so that the dairy industry can survived.   From the years of testing, it is opined that
the equipotential plane is no more than an excellent earth electrode, which lacks any ability to maintain or to have zero
voltage gradient across it when any amount of electrical current flows over, across or through the equipotential plane. As
an excellent electrode-earthing element, the equipotential plane has the potential for attracting uncontrolled stray current
from the multigrounded neutral electrical distribution system allowing dangerous and hazardous stray current to flow
across the equipotential plane permitting the stray current to shock humans, cows and pigs.

When a dairy cow is in the milking parlor and bumps against the stanchions, she receives an electrical shock and will
not let down her milk. If the dairy cow is not milked out completely she gets mastitis, inflammation of the udder, which
ultimately usually leads to being turned into ground beef.  In addition, dairy cows standing 24 hours per day 7 days per
week on Equipotential Planes in dairy barns have continuous stray current flowing in their legs. Their joints have
sufficient resistance that heating occurs and the joint becomes inflamed and swollen to the point where the dairy cow
cannot walk.  She is rendered into ground beef.

As should be evident from the above information Section 547.10 should be eliminated in its entirety in order to improve
the health of dairy cows, improve milk production and breeding and sanity of the dairyman and his family. The original
proposal was based on lack of understanding of electrical principles.  The panel needs to rectify this problem by
eliminating Section 547.10, as there is no redeeming justification for Section 547.10.

Please delete Section 547.10 as the deletion will restore the dairy farmer to sanity, improve the dairy’s milk production,
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and save the dairy farm from extinction.

This substantiation also applies to the deletion of 547.2 Definition of Equipotential Plane.
Attached peer reviewed IEEE Technical paper titled: “THE MISUSE OF VOLTAGE AS A PARAMETER OF CONCERN

FOR ELECTRICAL HAZARD”.
(Staff Note:  IEEE paper was not provided.)

The submitter has provided no new substantiation to reverse the code-making panel’s decision on
the original proposal.

Affirmative: 9  Negative: 1

ZIPSE, D.:      Equipotential planes do not protect livestock against stray current.  Equipotential planes do not prevent a
difference in voltage from developing within the plane (reference IEEE I&CPS technical paper titled Equipotential
Planes: A Figment of the Imagination dated May 2006).  This paper asserts that since 1994 it has been shown through
testing that dairy cows can be and are electrically shocked while standing on so-called equipotential planes
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_______________________________________________________________________________________________
19-11     Log #504  NEC-P19

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

19-30
Revise text to read as follows:

   A structure, transportable in one or more sections, that, in the traveling mode, is 2.4 m (8
body-ft) or more in width or 12.2 m (40 body-ft) or more in length, or, when erected on site, is 29.7 m2 (320 ft2) or more
and that is built on a permanent chassis and designed to be used as a dwelling, with or without a permanent foundation,
when connected therein. The term includes any structure that meets all the provisions of this
paragraph except the size requirements and with respect to which the manufacturer voluntarily files a certification
required by the regulatory agency, and except that such term does not include any self-propelled recreational vehicle.
Calculations used to determine the number of square meters (square feet) in a structure are based on the structure's
exterior dimensions, measured at the largest horizontal projections when erected on site. These dimensions include all
expandable rooms, cabinets, and other projections containing interior space but do not include bay windows. For the
purpose of this and unless otherwise indicated, the term includes manufactured
homes. See the applicable building code for definition of the term

. See Part 3280,
, for additional information on the definition.

The size of a manufactured home shall be 2.4 m (8 body-ft) or more in width or 12.2 m (40 body-ft) or more in
length (in the traveling mode) or 29.7 m2 (320 ft2) or more (when erected on site).

The term (see 550.2) includes any structure that meets all the provisions of the definition
except the size requirements and with respect to which the manufacturer voluntarily files a certification required by the
regulatory agency, and except that such term does not include any self-propelled recreational vehicle.

Calculations used to determine the number of square meters (square feet) in a structure are based on the
structure's exterior dimensions, measured at the largest horizontal projections when erected on site. These dimensions
include all expandable rooms, cabinets, and other projections containing interior space but do not include bay windows.

For the purpose of this and unless otherwise indicated, the term includes manufactured
homes.

I accept the concept that NEC definitions are not required to be in single sentences. However this
definition contains a list of examples and such examples are not usually contained in definitions. Moreover, the
information included should really be considered a requirement. If the CMP agrees that this is a requirement it should be
placed somewhere else in Article 550, and section 550.4, on general requirements, is the perfect location, since NEC
definitions shall not contain requirements. Moreover, the NEC manual of style does not permit the definition to contain
the defined term and the second sentence contains the defined term “manufactured home”. This is a more generic
approach than the alternate comment because it eliminates all the requirements from the definition.
The NEC Manual of Style states as follows:

Definitions. Definitions shall be in alphabetical order and shall not contain the term that is being defined.
Definitions shall not contain requirements or recommendations.

For enforcement purposes, the examples and descriptive details contained in the present definition
provide clarity for distinguishing a manufactured home from other structures.

Affirmative: 14
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_______________________________________________________________________________________________
19-12     Log #505  NEC-P19

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

19-30
Revise text to read as follows:

   A structure, transportable in one or more sections, that, in the traveling mode, is 2.4 m (8
body-ft) or more in width or 12.2 m (40 body-ft) or more in length, or, when erected on site, is 29.7 m2 (320 ft2) or more
and that is built on a permanent chassis and designed to be used as a dwelling, with or without a permanent foundation,
when connected therein. The term includes any structure that meets all the provisions of this
paragraph except the size requirements and with respect to which the manufacturer voluntarily files a certification
required by the regulatory agency, and except that such term does not include any self-propelled recreational vehicle.
Calculations used to determine the number of square meters (square feet) in a structure are based on the structure's
exterior dimensions, measured at the largest horizontal projections when erected on site. These dimensions include all
expandable rooms, cabinets, and other projections containing interior space but do not include bay windows. For the
purpose of this and unless otherwise indicated, the term includes manufactured
homes. See the applicable building code for definition of the term

. See Part 3280,
, for additional information on the definition.

The term (see 550.2) includes any structure that meets all the provisions of the definition
except the size requirements and with respect to which the manufacturer voluntarily files a certification required by the
regulatory agency, and except that such term does not include any self-propelled recreational vehicle.

Calculations used to determine the number of square meters (square feet) in a structure are based on the
structure's exterior dimensions, measured at the largest horizontal projections when erected on site. These dimensions
include all expandable rooms, cabinets, and other projections containing interior space but do not include bay windows.

For the purpose of this and unless otherwise indicated, the term includes manufactured
homes.

I accept the concept that NEC definitions are not required to be in single sentences. However this
definition contains a list of examples and such examples are not usually contained in definitions. Moreover, the
information included should really be considered a requirement. If the CMP agrees that this is a requirement it should be
placed somewhere else in Article 550, and section 550.4, on general requirements, is the perfect location, since NEC
definitions shall not contain requirements. Moreover, the NEC manual of style does not permit the definition to contain
the defined term and the second sentence contains the defined term “manufactured home”. An alternate comment
eliminates all the size requirements.
The NEC Manual of Style states as follows:

Definitions. Definitions shall be in alphabetical order and shall not contain the term that is being defined.
Definitions shall not contain requirements or recommendations.

For enforcement purposes, the examples and descriptive details contained in the present definition
provide clarity for distinguishing a manufactured home from other structures.

Affirmative: 14
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_______________________________________________________________________________________________
19-13     Log #506  NEC-P19

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

19-31
Revise text to read as follows:

   A factory-assembled structure or structures transportable in one or more sections that are built on a
permanent chassis and designed to be used as a dwelling without a permanent foundation where connected to the
required utilities and that include the plumbing, heating, air-conditioning, and electrical systems contained therein.For
the purpose of this and unless otherwise indicated, the term includes manufactured homes.

The term (see 550.2) includes any structure that meets all the provisions of the definition
except the size requirements and with respect to which the manufacturer voluntarily files a certification required by the
regulatory agency, and except that such term does not include any self-propelled recreational vehicle.

Calculations used to determine the number of square meters (square feet) in a structure are based on the
structure's exterior dimensions, measured at the largest horizontal projections when erected on site. These dimensions
include all expandable rooms, cabinets, and other projections containing interior space but do not include bay windows.

For the purpose of this and unless otherwise indicated, the term includes manufactured
homes.

I accept the concept that NEC definitions are not required to be in single sentences. However this
definition contains a list of examples and such examples are not usually contained in definitions. Moreover, the
information included should really be considered a requirement. If the CMP agrees that this is a requirement it should be
placed somewhere else in Article 550, and section 550.4, on general requirements, is the perfect location, since NEC
definitions shall not contain requirements. Moreover, the NEC manual of style does not permit the definition to contain
the defined term and the second sentence contains the defined term “mobile home”.
New proposed sections 550.4.1 and 550.4.2 are associated with the comment to proposal 19-30.
The NEC Manual of Style states as follows:

Definitions. Definitions shall be in alphabetical order and shall not contain the term that is being defined.
Definitions shall not contain requirements or recommendations.

The use of the defined term “mobile home” within the definition is seen as appropriate in this
context.  See the panel action and panel statement on Comment 19-11.

Affirmative: 14
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_______________________________________________________________________________________________
19-14     Log #929  NEC-P19

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

19-27
Revise text to read as follows:

All exposed non–current-carrying metal parts that are likely to become
energized shall be effectively bonded to the grounding terminal or enclosure of the panelboard. A bonding conductor
shall be connected between the panelboard and an accessible terminal on the chassis.

Grammar, easier to read.

Revise text to read as follows:
All exposed non–current-carrying metal parts that are

likely to become energized shall be effectively bonded to the grounding terminal or enclosure of the panelboard. A
bonding conductor shall be connected between the panelboard and an accessible terminal on the chassis.

CMP-19 agrees that this amendment is strictly an editorial improvement, but has amended the
section number to the correct reference to 550.16(C).

Affirmative: 14

_______________________________________________________________________________________________
19-15     Log #930  NEC-P19

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

19-27
Revise text to read as follows:

The mobile home park secondary electrical distribution system to mobile home lots shall
be single-phase, 120/240 or 120/208 volts, nominal. For the purpose of Part III, where the park service exceeds 240
volts, nominal, transformers and secondary panelboards shall be treated as services.

Is a three-wire 120/208 service forbidden for mobile homes?

The submitter is introducing a new concept during the comment period without any technical
substantiation.  CMP-19 suggests the submitter resubmit this item as a proposal for the next Code revision cycle with
technical justification for the amendment.

Affirmative: 14

14Printed on  1/28/2013



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
19-16     Log #931  NEC-P19

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

19-43a
Revise text to read as follows:

Mobile home service equipment shall be rated at not less than 100 amperes at 120/240 volts, and
provisions shall be made for connecting a mobile home feeder assembly by a permanent wiring method. Power outlets
used as mobile home service equipment shall also be permitted to contain receptacles rated up to 50 amperes with
appropriate overcurrent protection. Fifty-ampere receptacles shall conform to the configuration shown in Figure
550.10(C).
Informational Note: Complete details of the 50-ampere plug and receptacle configuration can be found in ANSI/NEMA
WD 6-2002 (R2008), National Electrical Manufacturers Association,

, Figure 14-50.
The complete description of the receptacle is found in 550.10(C). The informational note is not

necessary.

The submitter is introducing a new concept during the comment period.  Also, the comment does
not at all address the amendment made via Proposal 19-43a.  CMP-19 suggests the submitter resubmit this item as a
proposal for the next Code revision cycle.

Affirmative: 14
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_______________________________________________________________________________________________
19-17     Log #934  NEC-P19

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

19-45, 19-77
Revise text to read as follows:

The electrical equipment and material of recreational vehicles indicated for connection to a
wiring system rated 120 volts, nominal, 2-wire with equipment grounding conductor, or a wiring system rated 120/240
volts or 208Y/120 volt nominal, 3-wire with equipment grounding conductor, shall be listed and installed in accordance
with the requirements of Parts I, II, III, IV, and V of this article. Electrical equipment connected line-to-line shall have a
voltage rating of 208–230 volts.

A maximum of five 15- or 20-ampere circuits to supply lights, receptacle
outlets, and fixed appliances shall be permitted. Such recreational vehicles shall be permitted to be equipped with
panelboards rated 120 volts maximum, 208Y/120 volt, or 120/240 volts maximum and listed for 30-ampere application
supplied by the appropriate power-supply assemblies. Not more than two 120-volt thermostatically controlled appliances
(e.g., air conditioner and water heater) shall be installed in such systems unless appliance isolation switching, energy
management systems, or similar methods are used.

Each recreational vehicle designed with a 120-volt, 208Y/120 volt, or a 120/240-volt
electrical system shall withstand the applied potential without electrical breakdown of a 1-minute, 900-volt ac or
1280-volt dc dielectric strength test, or a 1-second, 1080-volt ac or 1530-volt dc dielectric strength test, with all switches
closed, between ungrounded and grounded conductors and the recreational vehicle ground. ….

Receptacles rated at 50 amperes shall be supplied from a branch circuit of the voltage
class and rating of the receptacle. Other recreational vehicle sites with 125-volt, 20- and 30-ampere receptacles shall be
permitted to be derived from any grounded distribution system that supplies 120-volt single-phase power. The neutral
conductors shall not be reduced in size below the size of the ungrounded conductors for the site distribution. The neutral
conductors shall be permitted to be reduced in size below the minimum required size of the ungrounded conductors for
208-volt or 240-volt, line-to-line, permanently connected loads only.

Make voltage consistent in Article.

A recreational vehicle not used for the purposes as defined in 551.2 shall not be required to meet the
provisions of Part IV pertaining to the number or capacity of circuits required. It shall, however, meet all other applicable
requirements of this article if the recreational vehicle is provided with an electrical installation intended to be energized
from a 120-volt, , or 120/240-volt, nominal, ac power-supply system.

This article covers combination electrical systems, generator installations, and 120-volt, , or
120/240-volt, nominal, systems.

The commenter is introducing a new concept during the comment period.  The comment does not
address either the original Proposals 19-45 and 19-77 or the CMP-19’s actions on those proposals.

Affirmative: 14
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_______________________________________________________________________________________________
19-18     Log #933  NEC-P19

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

19-45
Delete the following text:

Designed, constructed, and
installed so that no current-carrying parts are normally exposed on the front.

The necessary equipment usually consisting of a circuit breaker or switch and fuses, and their
accessories, located near the point of entrance of supply conductors in a recreational vehicle and intended to constitute
the means of cutoff for the supply to that recreational vehicle.

The article 100 definitions of and serve as the definitions for these
terms through the entire rest of the NEC. They appear to be sufficient for Article 551 as well.

See panel statement on Comment 19-19.

Affirmative: 14

_______________________________________________________________________________________________
19-19     Log #1529  NEC-P19

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

19-47
Delete the following  text:

(See Article 100 for additional definitions.)
Designed, constructed, and

installed so that no current-carrying parts are normally exposed on the front.
If the definition of “Dead Front” is essentially the same as the 100 I definition of “Dead Front” why

redefine it here?
Article 551 was originally created from a previous chapter in NFPA 501C (now NFPA 1192,

), to provide the RV industry with consolidated and concise electrical requirements.
The panel continues to recognize the need to retain the definitions in Article 551.”

states “See Article 100 for additional definitions.”  So Article 551 itself indicates that it depends on definitions in
Article 100.  I fail to see how the definition in Article 100 for Dead Front can not also serve Article 551.

CMP-19 has been consistent over the years in consolidating requirements for the RV industry,
despite some redundancy, as clearly communicated in the panel’s statement on Proposal 19-47.

Affirmative: 14
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_______________________________________________________________________________________________
19-20     Log #507  NEC-P19

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

19-48
Revise text to read as follows:

   A vehicular-type unit primarily designed as temporary living quarters for recreational, camping,
or travel use, which either has its own motive power or is mounted on or drawn by another vehicle. The basic entities
are travel trailer, camping trailer, truck camper, and motor home.

The basic types of recreational vehicle are travel trailer, camping trailer, truck camper, and motor home.
Plots within in a recreational vehicle park can be used as a recreational vehicle site or as camping unit sites.

I accept the concept that NEC definitions are not required to be in single sentences. However this
definition contains a list of examples and such examples are not usually contained in definitions. Moreover, the
information included should really be considered a requirement. If the CMP agrees that this is a requirement it should be
places somewhere else in Article 551, and section 551.4, on general requirements, is the perfect location, since NEC
definitions shall not contain requirements. Moreover, the NEC manual of style does not permit the definition to contain
the defined term. The new section 551.4.2 is associated with the comment to proposal 19-49.
The NEC Manual of Style states as follows:

Definitions. Definitions shall be in alphabetical order and shall not contain the term that is being defined.
Definitions shall not contain requirements or recommendations.

For enforcement purposes, the "basic entities” included in the definition provide additional clarity
and are not seen as suitable text for a requirement.  See panel action on Comment 19-21.

Affirmative: 14
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_______________________________________________________________________________________________
19-21     Log #508  NEC-P19

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

19-49
Revise text to read as follows:

   A plot of ground within a recreational vehicle park set aside for the accommodation of a
recreational vehicle on a temporary basis. It can be used as either a recreational vehicle site or as a camping unit site.

The basic types of recreational vehicle are travel trailer, camping trailer, truck camper, and motor home.
Plots within in a recreational vehicle park can be used as a recreational vehicle site or as camping unit sites.

I accept the concept that NEC definitions are not required to be in single sentences. However this
definition contains a list of examples and such examples are not usually contained in definitions. Moreover, the
information included should really be considered a requirement. If the CMP agrees that this is a requirement it should be
places somewhere else in Article 551, and section 551.4, on general requirements, is the perfect location, since NEC
definitions shall not contain requirements. Moreover, the NEC manual of style does not permit the definition to contain
the defined term and the second sentence of the definition contains the term “recreational vehicle site”. The new section
551.4.1 is associated with the comment to proposal 19-48.
The NEC Manual of Style states as follows:

Definitions. Definitions shall be in alphabetical order and shall not contain the term that is being defined.
Definitions shall not contain requirements or recommendations.

Revise text to read as follows:
   A plot of ground within a recreational vehicle park set aside for the accommodation of a

recreational vehicle on a temporary basis or used as a camping unit site. It can be used as either a recreational vehicle
site or as a camping unit site.

CMP-19 does not accept the creation of 551.4.1 and 551.4.2.  The revision of the text in the
definition addresses the submitter’s style concern about using the defined term within the definition.  See Comment
19-20.

Affirmative: 14
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_______________________________________________________________________________________________
19-22     Log #932  NEC-P19

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

19-44
Add text to read as follows:

Electric motors and actuators that have manual controls shall meet the requirements
of 110.25.

From ROP:
“Substantiation:
….
A disconnect for these motors within sight of the motor or a lockable disconnect is just as important for an RV tip out
motor as for any other motor. If a person is underneath an RV working on these tip outs a person inside could engage
the tip out and cause a severe injury from the screw jacks. The gear reduction ratio makes these jacks extremely
powerful.”
“Panel Statement:
….
Regarding the protection of individuals working on slideouts that could be operated while one is underneath, a provision
is provided within NFPA 1192 that the activation mechanism be a non-latching switch; only a momentary switch so the
slideout cannot be activated, should the operator walk away while the system was in the functioning mode.”
I'm astonished at the suggestion underlined above. The argument immediately falls apart as soon as you realize that it is
possible for 2 persons to be present at the same time. That scenerio is the whole reason behind

and that permeate the .

This comment represents new material and does not reference at all the subject matter of Proposal
19-44.

Affirmative: 14

_______________________________________________________________________________________________
19-23     Log #1447  NEC-P19

_______________________________________________________________________________________________
Bruce A. Hopkins, Recreation Vehicle Industry Association

19-50
Revise the Panel Meeting Action by adding the following text to the first part of the sentence:

551.4(C) Labels.  Labels required by Article 551 shall comply with and
shall be made of etched...”.

NFPA has approved 2014 code changes proposals for NFPA 1192 Standard for Recreational Vehicles
that require all signs and labels to comply with the requirements of ANSI Z535 and therefore to remain consistent the
labels as identified in Article 551 for RVs should follow suit.  This will enable the RV industry to provide a set of RV
labels that will be uniform and better recognizable labels for the RV consumer.

Add a new informational note to 551.4(C) to read:
Informational Note. For guidance on other label criteria used in the recreational vehicle industry, refer to

.
The informational note provides the desired reference on additional label criteria without the use of

unenforceable language.

Affirmative: 14
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_______________________________________________________________________________________________
19-24     Log #1448  NEC-P19

_______________________________________________________________________________________________
Bruce A. Hopkins, Recreation Vehicle Industry Association

19-59
revise the proposal to read as follows:

. added
sixth circuit serves only the power converter; and the combined load of all six (6) circuits does not exceed the allowable
load that was designed for use by the original five (5) circuits.

The proposed revision adds clarity to this requirement by indicating that the sixth circuit can only serve
a converter and that the total combined load when employing six circuits cannot be more than what five circuits could
handle.

Affirmative: 14

_______________________________________________________________________________________________
19-25     Log #285  NEC-P19

_______________________________________________________________________________________________
Jerome A. Hoover, Monaco RV, LLC

19-61
Revise Panel Meeting action, and change the word "and" back to the original proposal "or" so that

the exception reads:
Exception No. 1: Where the panelboard cover is exposed to the inside aisle space, one of the working clearance

dimensions shall be permitted to be reduced to a minimum of 550 mm (22 in.). A panelboard is considered exposed
where the panelboard cover is within 50 mm (2 in.) of the aisle's finished surface, and or no more than 25 mm (1 in.)
from the backside of doors that enclose the space.

Changing "or" to "and" requires both conditions be met simultaneously which, as illustrated below,
cannot be achieved in all installations. Some doors mounted flush to the aisles finished surface require installation of the
panel board cover more than 50 mm (2 in.) of the aisle's finished surface. This proposal permits an alternate installation
when the door installation prohibits meeting the specified 50 mm (2 in.) setback limit but provides for a alternative
setback reference point which is 25 mm (1 in.) behind the door inner surface. This proposal prevents storage of material
in front of the panelboard without sacrificing circuit breaker accessibility.

Note:  Supporting material is available for review at NFPA Headquarters.

Affirmative: 14
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_______________________________________________________________________________________________
19-26     Log #1449  NEC-P19

_______________________________________________________________________________________________
Bruce A. Hopkins, Recreation Vehicle Industry Association

19-60
Reject Proposal 19-60, Log #2592.

The proposal was originally submitted for the purpose of harmonizing the NEC requirements governing
installation locations for panel boards inside RVs with the parallel Canadian requirements.

The term “condensation” was used in the proposal and the panel determined in its discussions that this is a difficult and
subjective word to add to the NEC. To approve the proposal, the panel added language that would prohibit panelboards
from being installed under sinks or in areas occupied by toilets, showers or tubs. This added language, however,
eliminates locations that have been safely used for years without issue. Further, the proposed change as it now reads
will not achieve the intended NEC/Canadian harmonization, as some of these now prohibited stated locations are still
permitted in Canada.

Due to these considerations, we are now commenting that the entire proposal should be deleted until more clarification
can be obtained from Canada. To date, no issues have been brought to the panel’s attention suggesting that the
existing requirement does not provide adequate safety. Therefore, rejecting this proposal and retaining the existing text
of the 2011 NEC will not lessen safety.
=

Affirmative: 14

_______________________________________________________________________________________________
19-27     Log #1587  NEC-P19

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

19-75
Revise text to read as follows:

(3) A safety label with the signal word “WARNING” with minimum 1/4 in. (6 mm) high letters minimum and body text with
minimum 1/8 in. (3 mm) high letters on a contrasting background, shall be affixed on or adjacent to the junction box or
device listed for the purpose and shall read as follows:
WARNING THIS CONNECTION IS FOR _____ RATED _____ VOLT AC, 60 HZ, _____ AMPERES MAXIMUM. DO NOT
EXCEED CIRCUIT RATING.
AN AMPERE RATING NOT TO EXCEED 80 PERCENT OF THE CIRCUIT RATING SHALL BE LEGIBLY MARKED IN
THE BLANK SPACE.
EXCEEDING THE CIRCUIT RATING MAY CAUSE A FIRE AND RESULT IN DEATH OR SERIOUS INJURY.
An ampere rating not to exceed 80 percent of the circuit rating shall be legibly marked in the blank space.

The deleted sentence does not appear in the ROP. 19-50 has similar text to the corrected text.

CMP-19 notes that this sentence was inadvertently omitted during the ROP stage, which was not
the panel's intent.

Affirmative: 14
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_______________________________________________________________________________________________
19-28     Log #1220  NEC-P19

_______________________________________________________________________________________________
Sheldon Monson, Wadena, MN

19-79
The panel should reject this proposal.

These pedestals are the outdoor interface" from the distribution to the portable equipment (RV) with
equipment grounding (bonding) conductors back to the service/source of supply.  The grounded and grounding
conductors within the equipment are isolated and nothing is gained by establishing yet another grounding electrode
system adjacent to the RV equipment.

250.4(A)(1) states that these systems are to limit the voltage imposed by lightning, line surges, or unintentional contact
with higher-voltage lines and that will stabilize the voltage to earth during normal operation.  Requiring 2-ground rods (or
possibly another electrode system) at multiple locations accomplishes none of the above, and conflicts with the panel's
goad of reducing unintentional circulating currents in premises distribution.

Not only is there no substantiating evidence for this proposal, this requirement is just not a good idea.

CMP-19 accepted Proposal 19-79 to clarify that an RV pedestal is a separate structure and the
provisions of Article 250 apply.

Affirmative: 6  Negative: 8

BAUMAN, B.:  I agree with the comments submitted by B. Hopkins.
ELLIOTT, W.:    1. No documentation of any accidents, incidents, injuries or deaths due to lack of grounding electrodes

at the RV Site equipment, have been documented and these installations have been being installed for more than 30
years.
2. There has been NO testing to prove that electrodes are needed or if present would prevent injury or death beyond the
presence of the equipment ground.
3. RV Site equipment is a distribution point, not a separate structure.  It is NEMA 3R equipment that meets NEC and UL
listing requirements and is for exterior distribution and not housed in any further enclosures or buildings.
4. RV Site equipment is UL listed for a specific purpose, and all major manufactures have their equipment listed as RV
Site equipment.  Only Milbank and Jamestown also list their RV Site equipment as listed for temporary power.
5. Equipment not listed as suitable for use as RV Site equipment (for example an 816 box installed for a site) is not
allowed by the NEC and should not be an excuse for demanding that each site is a separate structure.  In practice, the
use of non-listed equipment is so minimal as to be considered nonexistent.
6. All RV Site equipment have provisions for equipment grounding back to the service entrance equipment and are
grounded back to the service entrance in practice.  In fact a case can be made for a common ground for safety reasons
because of the close proximity of neighboring RV Sites.
7. If RV Site equipment is considered a separate structure and requires local grounding electrodes, why would marina
site equipment be different?  The case could be made that NEITHER are separate structures and should not be
considered such.
8. Finally, the cost of adding individual grounding electrodes in today's average size RV Park is economically disastrous
as costs of $75 to $100 per site will be required without improvement in safety.

HOPKINS, B.:  1. No documentation of any accidents, incidents, injuries or deaths due to lack of grounding electrodes
at the RV Site equipment, have been documented and these installations have been being installed for more than 30
years.
2. There has been NO testing to prove that electrodes are needed or if present would prevent injury or death beyond the
presence of the equipment ground.
3. RV Site equipment is a distribution point, not a separate structure. It is NEMA 3R equipment that meets NEC and UL
listing requirements and is for exterior distribution and not housed in any further enclosures or buildings.
4. RV Site equipment is UL listed for a specific purpose, and all major manufactures have their equipment listed as RV
Site equipment. Only Milbank and Jamestown also list their RV Site equipment as listed for temporary power.
5. Equipment not listed as suitable for use as RV Site equipment (for example an 816 box installed for a site) is not
allowed by the NEC and should not be an excuse for demanding that each site is a separate structure. In practice, the
use of non-listed equipment is so minimal as to be considered nonexistent.
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6. All RV Site equipment have provisions for equipment grounding back to the service entrance equipment and are
grounded back to the service entrance in practice. In fact a case can be made for a common ground for safety reasons
because of the close proximity of neighboring RV Sites.
7. If RV Site equipment is considered a separate structure and requires local grounding electrodes, why would marina
site equipment be different? The case could be made that NEITHER are separate structures and should not be
considered such.
Finally, the cost of adding individual grounding electrodes in today's average size RV Park is economically disastrous as
costs of $75 to $100 per site will be required without improvement in safety.

MULVANEY, D.:  Reasons for Negative vote:
1.  No documentation of any accidents, incidents, injuries or deaths due to lack of grounding electrodes at the RV Site
equipment.
2.  There has been NO testing to prove that electrodes are needed or if present would prevent injury or death beyond
the presence of the equipment ground.
3.  RV Site equipment is a distribution point, not a separate structure. It is NEMA 3R equipment that meets NEC and UL
listing requirements and is for exterior distribution and not housed in any further enclosures or buildings.
4.  RV Site equipment is UL listed for a specific purpose, and all major manufactures have their equipment listed as RV
Site equipment. Only Milbank and Jamestown also list their RV Site equipment as listed for temporary power.
5.  Equipment not listed as suitable for use as RV Site equipment (for example an 816 box installed for a site) is not
allowed by the NEC and should not be an excuse for demanding that each site is a separate structure. In practice, the
use of non-listed equipment is so minimal as to be considered nonexistent.
6.  All RV Site equipment have provisions for equipment grounding back to the service entrance equipment and are
grounded back to the service entrance in practice. In fact a case can be made for a common ground for safety reasons
because of the close proximity of neighboring RV Sites.
7.  If RV Site equipment is considered a separate structure and requires local grounding electrodes, why would marina
site equipment be different? I would make the case that NEITHER are separate structures and should not be considered
such.
8.  Finally, the cost of adding individual grounding electrodes in today's average size RV Park is economically
disastrous.

SABIN-MERCADO, L.:  I agree with the submitter of Comment 19-28 that the panel should have rejected Proposal
19-79.

A factory-built RV pedestal should not be considered a structure.  RV pedestals are “equipment”. The requirements of
Article 250.32 should not apply. The action taken by CMP-19 to accept Proposal 19-79 and define the RV pedestal as a
separate structure, requiring the provisions of 250.32 to be met, was not justified by any technical substantiation.  There
has been a lot of discussion over the years about whether a grounding electrode (system) is required at each RV
pedestal providing site power.  No justification has been submitted to CMP-19 that the level of safety provided by the
existing requirements in 551.74 and 551.75 are not sufficient.  A grounding electrode system at each pedestal or site
power supply is not necessary since an equipment grounding conductor is routed with the feeder to each site.  A
grounding electrode at each RV pedestal may be “nice” to have, but should not be a “requirement”.

THIERHEIMER, T.:  I agree with the voting comments submitted by L. Sabin-Mercado.
ZIEMAN, M.:  I believe the original proposal (19-79) should be rejected and thus comment 19-28 asking that proposal

19-79 be rejected should have been accepted by the committee.
My reasons include:
1.  I concur with some of the reasons stated by those who voted negative on the committee action on 19-28.
2.  I believe the committee's actions have unintended consequences such as unjustified increased cost which need to

be reviewed.
3.  I believe the actions of the committee may not provide added or needed safety.
4.  I would like to see this matter revisited in the next code cycle.
ZIPSE, D.:  A grounding electrode system at each pedestal or site power supply is not necessary since an equipment

grounding conductor (EGC) is routed with the feeder to each site.  A grounding electrode at each RV pedestal may be
“nice” to have, but should not be a “requirement”.  Back before the requirement for EGC a ground rod at each pedestal
was needed, but not today.
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_______________________________________________________________________________________________
19-29     Log #404  NEC-P19

_______________________________________________________________________________________________
Thomas L. Adams, Macomb, IL

19-81
This Proposal should be rejected.

The present text of OSHA 1926.403(i) limits the requirements in that paragraph to applications up to
600 Volts. Changing the application of the text in 551.79 will create a conflict between the two documents causing
voltages from 601 to 1000 Volts to be in violation of OSHA requirements. In addition, a Note within the OSHA document
states that “If the electrical installation is made in accordance with the National Electrical Code ANSI/NFPA 70-1984,
exclusive of Formal Interpretations and Tentative Interim Amendments, it will be deemed to be in compliance with
1926.403 through 1926.408, except for 1926.404(b)(1) and 1926.405(a)(2)(ii)(E), (F), (G), and (J).” This would further
conflict with the proposed text without significant amendment.

Section 551.79 addresses “Clearances for overhead conductors” in recreational vehicle parks.
CMP-19 questions the relevance of the requirements in OSHA 1926.403, Safety and Health Regulations for
Construction, Sub Part K, Electrical.  Further, CMP-19 noted that the proposals to change 600 V to 1000 V in Sections
225.18 and 225.19 were accepted in principle by CMP-4.

Affirmative: 14
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_______________________________________________________________________________________________
19-30     Log #760  NEC-P19

_______________________________________________________________________________________________
James T. Dollard, Jr., IBEW Local 98

19-81
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

The High Voltage Task Group (HVTG) was charged with developing recommendations throughout the NEC to provide
the code user with prescriptive requirements for high voltage installations. The task group charge was to identify holes in
the code with respect to installations operating at over 600-volts and address them with recommended requirements to
allow for uniform installation and enforcement. Small Wind Electric Systems and Solar Photovoltaic (PV) Systems are
currently being installed at DC voltages over 600V up to and including 1000V, 1200V, 1500V, and 2000V DC. These DC
systems are expanding and have become a more integral part of many structures. Small Wind Electric Systems and
Solar Photovoltaic (PV) Systems are employed regularly in, and on all types of structures from dwellings units, to large
retail and high rise construction.

The first direction that the HVTG took was to simply suggest revisions in Chapter 6 for Special Equipment. It is
extremely important to fully understand the outline form of the NEC. Section 90.3 mandates that Chapters 1 through 4
apply generally and Chapters 5, 6 and 7 are special and serve only to modify or supplement the rules in Chapters 1
through 4. The HVTG quickly realized that it was not feasible to address all of the installation requirements in Chapter 6.
The work needs to be done throughout the NEC. The special systems in Chapter 6 are built primarily upon Chapters 1
through 4 with the Chapter 6 requirements providing only modifications or supplemental requirements. A quick review of
the UL White-book for electrical products will uncover that UL has many products that are utilized in these systems rated
at and above 600-volts including but not limited to, 600Vdc terminal blocks, 1000Vdc PV switches, 1500Vdc PV fuses,
and 2000V PV wiring. Product listings provide permitted uses and restrictions on a given product. The NEC must
recognize those products through installation requirements. Electrical safety in the home, workplace and in all venues
depends upon installation requirements to ensure that all persons and property are not exposed to the hazards of
electricity. The success of this code hinges on three things (1) product standards, (2) installation requirements and (3)
enforcement. The NEC needs to recognize emerging technologies that are operating at over 600-volts. Everyone needs
to play a role in this transition. The present NEC requirements would literally require that a PV system operating at
750-volts DC utilize a disconnecting means rated at 5 kV. The manufacturers, research and testing laboratories and the
NEC must work together to develop installation requirements and product standards to support these emerging
technologies.

Moving the NEC threshold from 600 volts to 1000 volts will not, by itself, allow the immediate installation of systems at
1000-volts. Equipment must first be tested and found acceptable for use at the higher voltage(s). The testing and listing
of equipment will not, by itself, allow for the installation of 1000 volt-systems. The NEC must include prescriptive
requirements to permit the installation of these 1000-volt systems. It will take both tested/listed equipment and an
installation code to meet the needs of these emerging technologies that society demands. The installation code should
be the NEC.

Moving the NEC to 1000 volts is just the beginning. The desire to keep increasing efficiencies will continue to drive up
the system voltages. We are beginning to see 1200, 1500, and 2000-volt systems. 2500 volts cannot be far down the
road. Most equipment standards are still at 600 volts and will need to be upgraded also.

If the NEC does not adequately address systems over 600 volts, some other standard will. If we want to control the
future safety of installations over 600 volts we need to address these issues today.

Affirmative: 14
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_______________________________________________________________________________________________
John Masarick, Independent Electrical Contractors, Inc.

19-81
I ask the panel to reject this proposal.  The proposal would change 600 volts to 1000 volts.

Replacing 600 volts with 1000 volts will have a major impact on installers, component manufacturers,
and industry standards.  Increased spacing must be considered when going from 600 volts to 1000 volts.  Personal
safety must also be considered.
Because the proposer has not provided enough information to the public to justify and understand all the ramifications of
the proposal, the committee should reject the submitter’s proposal.

Section 551.79 addresses “Clearances for overhead conductors” in recreational vehicle parks.  The
concerns expressed in the submitter's substantiation do not seem relevant to the application of the change in Section
551.79.  CMP-19 noted that the proposals to change 600 V to 1000 V in Sections 225.18 and 225.19 were accepted in
principle by CMP-4.

Affirmative: 14
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_______________________________________________________________________________________________
Frederic P. Hartwell, Hartwell Electrical Services, Inc.

19-96
Accept the proposal.

The comments in the voting are exactly on point. The notion that one device could address the
plethora of instances of floating buildings, from little houseboats to major maritime floating aquariums and other large
commercial applications is preposterous. In addition, the differences cited in the substantiation between fresh and salt
water further compound the problem.

Since the adoption of the "not to exceed 100 mA" leakage limit for residual current devices at
marinas and boatyards in the 2011 Code, it is the understanding of CMP-19 that 30 mA ground-fault protection of
equipment (GFPE) industrial circuit breakers have been employed. While it is recognized that the optimal level of
protection for personnel is 5 mA, CMP-19 recognizes that only part of the solution to electrocutions at these locations
can be solved on the docks and marinas.  A large contributor to the safety issue comes from the watercraft and any
measures taken at the services at the marinas cannot solve the problem.  Constant nuisance tripping caused by
expected wide disparities between the levels of the stray currents and optimal personnel protection can be expected to
meet with strong resistance by the marina and boatyard owner/operators.

The panel has proposed an NFPA Research Foundation Code Fund Project to review the American Boat and Yacht
Council (ABYC) study on the subject, titled “Research on the Mitigation of Residual Current/Voltage Detection in
Marinas, Boatyards to a Level Below Muscular Tentanization Level”.  CMP-19 hopes that results from such a study will
provide necessary stimulus for development of life saving technologies.  In the meantime, CMP-19 has concluded that
elimination of the present requirement would be regressive at this time and lead to no required protection at all.

CMP-19 recognizes the critical nature and immediacy of the safety issue and, if this above-mentioned code fund
project is approved, intends to address the findings of the project when any recommendations become available.

Affirmative: 8  Negative: 2

CHILTON, R.:    Although information was submitted during the Proposal meeting that reflected a need for better
protection at marinas, the Action is based on a study that contains obvious flaws.  The 100 MA setting claimed by some
to eliminate this hazard far exceeds the 4-6 MA Standard set for GFCI, the limit considered maximum to protect
personnel.  With electrocutions growing in number each summer,  and the recent July 2012 tragic events providing an
emotional reaction to public demands for more regulations this simply does not help.   The known responses to current
imposed on the human body just will not stop with the 100 MA level and the public is being convinced this will.  As
experienced laymen of the Electrical Industry, with all facets represented on this Code Making Panel, we have become
part of the charade that we're protecting the Public by this requirement.  The real protection would incorporate GFCI
protection on each feeder and branch circuit.

LICHTENSTEIN, T.:    The panel should have accepted the comment and proposal 19-103.  The 100mA
recommendation by the Coast Guard research far exceeds the level of 5mA which is the level that should not be
exceeded to prevent muscle tetanization of children in water.  See definition of “Ground-Fault Circuit Interrupter”  in
Article 100.  Muscle tetanization is a state of muscle contraction that results in the inability of a person to control their
muscles.  When the muscles tetanize the ability to control breathing and to swim or climb out of the water is lost which
results in swimmers sinking to the bottom of the water and drowning.  Ground fault protection of equipment (GFPE)
circuit breakers that trip at the 30mA level will not provide ground fault protection for personnel and will only serve to
provide a false sense of protection.
The intent of the Coast Guard research to address a known problem has merit, however,  implementing the 100mA limit

alone  may not have an impact on solving this problem, and may even increase the hazard by giving those in or near the
water a false sense of protection.  As the panel statement indicated “A large contributor to the safety issue comes from
the watercraft and any measures taken at the services at the marinas cannot solve the problem.”  A comprehensive
solution including ground fault protection, wiring methods, wiring devices, grounding, system design and enforcement
must be developed to alleviate this hazard.
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_______________________________________________________________________________________________
Mike Holt, Mike Hold Enterprises

19-103
Continue to reject.

I agree with the panel. This is an important safety requirement that should be retained.

Affirmative: 9  Negative: 2

CHILTON, R.:    See my Comment on 19-32.
LICHTENSTEIN, T.:    The panel should have rejected the comment and accepted the proposal 19-103. The 100mA

recommendation by the Coast Guard research far exceeds the level of 5mA which is the level that should not be
exceeded to prevent muscle tetanization of children in water.  See definition of “Ground-Fault Circuit Interrupter”  in
Article 100.  Muscle tetanization is a state of muscle contraction that results in the inability of a person to control their
muscles.  When the muscles tetanize the ability to control breathing and to swim or climb out of the water is lost which
results in swimmers sinking to the bottom of the water and drowning.  Ground fault protection of equipment (GFPE)
circuit breakers that trip at the 30mA level will not provide ground fault protection for personnel and will only serve to
provide a false sense of protection.
The intent of the Coast Guard research to address a known problem has merit, however,  implementing the 100mA limit

alone  may not have an impact on solving this problem, and may even increase the hazard by giving those in or near the
water a false sense of protection.  As the panel statement for comment 19-32 indicated “A large contributor to the safety
issue comes from the watercraft and any measures taken at the services at the marinas cannot solve the problem.”  A
comprehensive solution including ground fault protection, wiring methods, wiring devices, grounding, system design and
enforcement must be developed to alleviate this hazard.
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_______________________________________________________________________________________________
Frederic P. Hartwell, Hartwell Electrical Services, Inc.

19-103
Accept the proposal.

The comments in the voting are exactly on point. The notion that one device could address the
plethora of instances of marinas, from little mom and pop operations to major maritime commercial applications is
preposterous. In addition, the differences cited in the substantiation between fresh and salt water further compound the
problem.

See panel statement on Comment 19-32.

Affirmative: 9  Negative: 2

CHILTON, R.:    See my comment on 19-32.
LICHTENSTEIN, T.:      The panel should have rejected the comment and accepted the proposal 19-103. The 100mA

recommendation by the Coast Guard research far exceeds the level of 5mA which is the level that should not be
exceeded to prevent muscle tetanization of children in water.  See definition of “Ground-Fault Circuit Interrupter”  in
Article 100.  Muscle tetanization is a state of muscle contraction that results in the inability of a person to control their
muscles.  When the muscles tetanize the ability to control breathing and to swim or climb out of the water is lost which
results in swimmers sinking to the bottom of the water and drowning.  Ground fault protection of equipment (GFPE)
circuit breakers that trip at the 30mA level will not provide ground fault protection for personnel and will only serve to
provide a false sense of protection.
The intent of the Coast Guard research to address a known problem has merit, however,  implementing the 100mA limit

alone  may not have an impact on solving this problem, and may even increase the hazard by giving those in or near the
water a false sense of protection.  As the panel statement for comment 19-32 indicated “A large contributor to the safety
issue comes from the watercraft and any measures taken at the services at the marinas cannot solve the problem.”  A
comprehensive solution including ground fault protection, wiring methods, wiring devices, grounding, system design and
enforcement must be developed to alleviate this hazard.
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_______________________________________________________________________________________________
James T. Dollard, Jr., IBEW Local 98

19-104
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

The High Voltage Task Group (HVTG) was charged with developing recommendations throughout the NEC to provide
the code user with prescriptive requirements for high voltage installations. The task group charge was to identify holes in
the code with respect to installations operating at over 600-volts and address them with recommended requirements to
allow for uniform installation and enforcement. Small Wind Electric Systems and Solar Photovoltaic (PV) Systems are
currently being installed at DC voltages over 600V up to and including 1000V, 1200V, 1500V, and 2000V DC. These DC
systems are expanding and have become a more integral part of many structures. Small Wind Electric Systems and
Solar Photovoltaic (PV) Systems are employed regularly in, and on all types of structures from dwellings units, to large
retail and high rise construction.

The first direction that the HVTG took was to simply suggest revisions in Chapter 6 for Special Equipment. It is
extremely important to fully understand the outline form of the NEC. Section 90.3 mandates that Chapters 1 through 4
apply generally and Chapters 5, 6 and 7 are special and serve only to modify or supplement the rules in Chapters 1
through 4. The HVTG quickly realized that it was not feasible to address all of the installation requirements in Chapter 6.
The work needs to be done throughout the NEC. The special systems in Chapter 6 are built primarily upon Chapters 1
through 4 with the Chapter 6 requirements providing only modifications or supplemental requirements. A quick review of
the UL White-book for electrical products will uncover that UL has many products that are utilized in these systems rated
at and above 600-volts including but not limited to, 600Vdc terminal blocks, 1000Vdc PV switches, 1500Vdc PV fuses,
and 2000V PV wiring. Product listings provide permitted uses and restrictions on a given product. The NEC must
recognize those products through installation requirements. Electrical safety in the home, workplace and in all venues
depends upon installation requirements to ensure that all persons and property are not exposed to the hazards of
electricity. The success of this code hinges on three things (1) product standards, (2) installation requirements and (3)
enforcement. The NEC needs to recognize emerging technologies that are operating at over 600-volts. Everyone needs
to play a role in this transition. The present NEC requirements would literally require that a PV system operating at
750-volts DC utilize a disconnecting means rated at 5 kV. The manufacturers, research and testing laboratories and the
NEC must work together to develop installation requirements and product standards to support these emerging
technologies.

Moving the NEC threshold from 600 volts to 1000 volts will not, by itself, allow the immediate installation of systems at
1000-volts. Equipment must first be tested and found acceptable for use at the higher voltage(s). The testing and listing
of equipment will not, by itself, allow for the installation of 1000 volt-systems. The NEC must include prescriptive
requirements to permit the installation of these 1000-volt systems. It will take both tested/listed equipment and an
installation code to meet the needs of these emerging technologies that society demands. The installation code should
be the NEC.

Moving the NEC to 1000 volts is just the beginning. The desire to keep increasing efficiencies will continue to drive up
the system voltages. We are beginning to see 1200, 1500, and 2000-volt systems. 2500 volts cannot be far down the
road. Most equipment standards are still at 600 volts and will need to be upgraded also.

If the NEC does not adequately address systems over 600 volts, some other standard will. If we want to control the
future safety of installations over 600 volts we need to address these issues today.

Affirmative: 10  Negative: 1

MICHAELIS, R.:    There are two main reasons why aluminum conductors fail, these being improper installations and
coefficient of expansion.  Improper installation can cause aluminum oxidation which is not a conductor.  The studies
presented did not take into account actual field conditions or the chemicals in compound forms.  The problem with
aluminum wiring does not lie in the wiring itself, it lies in the connection.  When aluminum heats up it expands more than
copper and when it cools down it contracts more than copper.  Over time this can cause a loose connection.
Additionally, it is harder to make a tight connection with aluminum wire in the first place because aluminum wire has to
be a thicker gauge wire than copper to carry the same electrical current.  All metals also oxidize over time but there is a
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primary difference in how copper oxidizes compared to aluminum.  When copper oxidizes it forms a conductor which
creates no threat.  When aluminum oxidizes it develops as a resistor which causes a major threat.  Resistance causes
heat which could lead heating up and possibly catching on fire or the insulation melting around the wire causing
additional fire risk.
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_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable, a General Cable Company

19-106
Revise text to read as follows:

555.15(B) Type of Equipment Grounding Conductor. The equipment grounding conductor shall be an insulated copper
conductor with a continuous outer finish that is either green or green with one or more yellow stripes. The equipment
grounding conductor of Type MI cable shall be permitted to be identified at terminations. For conductors larger than 6
AWG, or where multiconductor cables are used, re-identification of conductors as allowed in 250.119(A)(2)(b) and
(A)(2)(c) or 250.119(B)(2) and (B)(3) shall be permitted.
(C) Size of Equipment Grounding Conductor. The insulated copper equipment grounding conductor shall be sized in
accordance with 250.122 but not smaller than 12 AWG.

The submitter’s proposal should have been accepted. In order to provide technical substantiation for the
proposed change, several resources were consulted.
According to corrosionsource.com, the effects of both seawater and fresh water on aluminum will be minor. According to
aluminum.org, “Used in the marine industry for more than 100 years, aluminum combines light weight and ease of
fabrication with corrosion and fatigue resistance.” According to copper.org, copper also has excellent resistance to a
marine atmosphere, forming a protective green basic copper chloride or carbonate patina.
In the Aluminum Electrical Conductor Handbook (1989), corrosion resistance is addressed with the following statement:
“The inherent corrosion resistance of aluminum is due to the thin, tough, oxide coating that forms directly after a fresh
surface of metallic aluminum is exposed to air. Another reason for the excellent corrosion resistance of aluminum
conductors in ordinary atmospheres is that the alloy components are selected so as to minimize corrosion. Thus,
suitable alloys of the 6000-series, though not listed as “marine” alloys, are well suited for oceanshore applications, as
well as for the usual industrial and chemical atmospheres, as are the aluminum 1350 conductors. Instances where
corrosion has appeared are usually traceable to connections between dissimilar metal subjected to moisture conditions.
Protective means should be employed to prevent this. Present-day compression connectors act to break the oxide layer
on the wires of stranded cable connections. Where unplated flat surfaces are joined, as with bus conductors or terminal
pads, scratch brushing and the addition of oxide-inhibiting joint compound remove the oxide and prevent its further
formation because the compound excludes oxygen.”
ASTM performed a 10-year study to determine the corrosion rates of four metals exposed to desert, rural, coastal and
industrial atmospheric conditions. In the coastal test environments (Key West, FL and La Jolla, CA), aluminum
outperformed copper, zinc and lead. While both copper and aluminum held up very well in coastal testing, aluminum lost
only 0.004 mils/year in Key West and 0.028 mils/year in La Jolla, compared with a copper loss of 0.020 mpy in Key
West and 0.052 mpy in La Jolla.
Note that aluminum conductors are usually made of AA-1350 or AA-8000 series aluminum. Both of these types are
highly corrosion resistant. Aluminum connectors are made of highly corrosion resistant materials as well, usually
AA-6061 or AA-1000 series, depending on the connector type.
Resources:
http://www.copper.org/resources/properties/microstructure/coppers.html
Corrosionsource.com
Aluminum Electrical Conductor Handbook, published 1989.

Affirmative: 10  Negative: 1

CHILTON, R.:    Stranded conductors should be addressed in this environment separately from solid conductors, no
considerations were given in the Comment.  Oxidation occurs more rapidly when salt water and air contaminates and
settles within the strands of exposed aluminum.
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_______________________________________________________________________________________________
Donald W. Zipse, Zipse Electrical Forensics, LLC

19-107
Add new text to read as follows:

To provide protection for neutral related stray voltages and stray currents, when 5 ma or more exists, a suitably rated
transformer that isolates the service neutral conductor from the load neutral conductor at the branch circuit service panel
supplying the shore power shall be installed. The following shall be required for a transformer that isolates system
neutral conductors:

(1) The transformer that isolates shall be rated to carry full through-fault current.
(2) The transformer that isolates shall have over current protection on the supply side as required in Section 450.3.
(3) The metal enclosure of the transformer shall be connected to the supply side grounded conductor as required by

Section 250.4(A).
(4) The load side grounded conductor and equipment grounding conductors shall be connected together and bonded

at the transformer as required by Section 250.20(B). To provide adequate isolation, the installed grounding electrode
shall be located at least 6m (20 ft) from the nearest grounding electrode on the supply side of the transformer and shall
be connected to the transformer by an insulated grounding conductor.

(5) There shall be three conductors attached to the secondary side of the transformer XO terminal:
(1) The identified conductor (the neutral).
(2) The equipment grounding conductor (the green conductor).
(3) The insulated grounding electrode conductor.

(6) The location of the transformer that isolates shall be on the load side of the service disconnecting means and shall
not be below the electrical datum plane.

Note:  Supporting Material is available for review at NFPA heaquarters.

The only change is the addition of “when 5 ma or more exists.”
This revised text meets Article 250, Separately Derived Systems. Transformers that isolate have been used

successfully since 1994 in isolating the distribution system neutral return current from the user’s property. This method
of using a transformer to isolate the dangerous and hazardous stray current emanating from the distribution system
neutral return current will save lives and reduce electrical shock hazards.

This neutral isolating transformer has been installed in dairies and residential homes since 1994. The author has a
neutral isolation transformer installation which has been approved by the local inspection agency.

This installation is required only if the stray current exceeds 5 mA which is the same as a GFCI trip setting. The stray
current is on the identified conductor, neutral (white conductor) and the equipment grounding conductor (Bare or Green
color). The equipment grounding conductor does not have any protection such as a GFCI in the equipment grounding
conductor circuit. There is no other protection from stray current except by interrupting the current flow from the primary
neutral of the supply transformer by the installation of a neutral isolation transformer.

The comment intends to reverse CMP-19’s action on the original proposal.  It, however, also
introduces new concepts during the comment period.  The original proposal only asked for an isolation transformer to be
“permitted”.  The comment introduces a new requirement for the transformer when 5 mA leakage current is detected.

Affirmative: 10  Negative: 1

ZIPSE, D.:     The use of transformers that isolate the primary neutral from the secondary neutral, preventing stray
current from entering premises, such as a marina, will eliminate a source of potential harmful current.  Such
transformers have been used for approximately 20 years to prevent stray current from shocking and the potential of
electrocution of humans. The panel is remiss in failing to take this opportunity to protect the public  - one of the objects
of the National Electrical Code.
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_______________________________________________________________________________________________
Carson Day, Gerogia Institute of Technology - NEETRAC

19-107
The following text would be a new paragraph under section 555. Below are the changes

recommended to the original change proposal submitted in November 2011.
555.16 Mitigation of Neutral Related Stray Voltages and Currents
To provide protection for neutral related stray voltages and currents, a suitably rated isolation transformer (a separately
derived system) at the branch circuit service panel supplying the shore power shall be permitted.
The following shall be required configuration is recommended for the isolated system:
(1) The isolation transformer should be double insulated or its equivalent and shall have an internal shield between t he
windings that is rated to carry full fault current.
(1)The isolation transformer shall have overcurrent protection on the supply side as required in 450.3.
(2) The isolation transformer shall be provided with a ground fault protection device on the load side not exceeding
30mA (UL943C Class B Ground Fault Circuit Interruupter)
(3) Metal enclosure and internal shield conductor of the transformer shall be connected to the supply side neutral and
grounding system as required by 250.4 (A).
(4) The load side neutral and equipment grounding conductors shall be connected together and grounded on the
secondary side of the transformer as required by 250.20(8). To provide adequate isolation, the installed grounding
electrode shall should be located atleast 6' from the nearest grounding electrode of the supply side and shall should be
connected to the transformer by an insulated grounding conductor.
(5) The location of the isolation transformer shall be on the load side of the service disconnecting means panel
containing breaker and/or disconnecting means and shall not be below the electrical datum plane.

Last summer, four children and one adult died in a two week period around July 4 due to electrocution
while swimming around boat docks. These occurred in Missouri and Tennessee. The source of the electricity, whether
contact voltage or stray voltage, was not detailed in the reports. During testing at similar boat docks, in North Carolina
and Georgia, the stray voltage was great enough to pose a similar risk. Application of the isolation transformer, as
described in the change proposal, effectively mitigates the risk to people swimming near docks. In the case of single
branch circuit, the isolation transformer can also serve as a back up to GFCI outlets and provide effective protection
against contact voltages.
The changes presented here address some of the committee member comments to the original change proposal. This
includes, changing the verbiage which makes this application mandatory and removing references to obsolete GrCl
equipment.
A more detailed description of the isolation transformer application and the test results for contact voltage and stray
voltage scenarios is presented in the report, "Summary of NEC Change Proposal for Mitigation of Neutral Related
Exposure Voltages at Marinas and Boat Docks."
Note:  Supporting material is available for review at NFPA Headquarters.

As previously written in CMP-19's action and statement on Proposal 19-107, the installation of a
transformer intended to isolate stray voltage (current) is not presently prohibited.  The NEC is not intended as a design
guide.
CMP-19 is very sympathetic to the evident safety concerns surrounding electrocution hazards at marinas and boatyards.
See Comment 19-32.

Affirmative: 11
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_______________________________________________________________________________________________
Robert Metz, Duke Energy

19-107
The following text would be a new paragraph under section 555. Below are the changes

recommended to the original change proposal submitted in November 2011.
555.16 Mitigation of Neutral related Stray Voltages
To provide protection for neutral related stray voltages, a suitably rated isolation transformer at the branch circuit service
panel supplying the shore power may be permitted.
The following configuration is recommended for the isolated system:
(1) The isolation transformer should be double insulated or its equivalent and shall should have an internal shield
between the windings that is rated to carry full fault current.
(2) The isolation transformer should have overcurrent protection on the supply side as required in 450.3.
(3) The isolation transformer should be provided with a ground fault protection device on the load side.
(4) Metal enclosure and internal shield conductor of the transformer should be connected to the supply side neutral and
grounding system as required by 250.4(A).
(5) The load sisde neutral and equipment gronding conductors should be connected together and grounded at the
tramsformer as required by 250.20(B). to provide adequate isolation, the installed grounding electrode should be located
at least 6 ft from the nearest grounding electrode and shouold be connected to the transformer by an insulated
grounding conductor.
(6) The location of the isolation transformer should be on the load side of the service panel containing breaker and/or
disconnecting means and should not be below the electrical datum plane.

This change proposal was submitted by Carson Day from Georgia Tech  NEETRAC. Duke Energy
supports this change to provide a method for boat dock owners to mitigate both stray voltage and contact voltage
problems. As a registered professional engineer in North and South Carolina and as a Power Quality Specialist with
duke Energy, I have worked to address numerous contact and stray voltage issues at docks on Lakes Jocassee,
Keowee and Hartwell in South Carolina. Years of monitoring shows that dock safety is a serious issue that is not
adequately addressed in the NEC.
The five deaths due to electrocution around boat docks show the importance of this change proposal. contact voltage
problems are possible at any boat dock that has electric service. Stray voltage is a problem that can occur even when
the dock is wired correctly due to current NEC requirements.
During their testing, NEETRAC has shown that both contact voltage and stray voltage can be fatal. The testing also
showed that the use of an isolation transformer can successfully mitigate these dangers.

See the panel statement on Comment 19-38.

Affirmative: 11
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_______________________________________________________________________________________________
Marty L. Page, Georgia Power Company

19-107
The following text would be a new paragraph under section 555. Below are the changes

recommended to the original change proposal submitted in November 2011.
555.16 Mitigation of Neutral Related Stray Voltages
To provide protection 'for neutral related stray voltages, a suitable rated isolation transformer at the branch circuit
service panel supplying the shore power may be permitted.
The following configuration is recommended for the isolated system:
(I) The isolation transformer should be double insulated or its equivalent and shall should have an internal shield
between the windings that is rated 10 carry full fault current.
(2) The isolation transformer should have overcurrent protection on the supply side as required in 450.3.
(3) The isolation transformer should be provided with a ground fault protection device on the load side.
(4) Metal enclosure and internal shield conductor of the transformer should be connected to the supply side neutral and
grounding system as required by 250.4 (A).
(5) The load side neutral and equipment grounding conductors should be connected together and grounded at the
transformer as required by 250.20(B). To provide adequate isolation. the installed grounding electrode should be located
at least 6' from the nearest grounding electrode and should be connected to the transformer by an insulated grounding
conductor.
(6) The location of the isolation transformer should be on the load side of the service panel containing breaker and/or
disconnecting means and should not be below the electrical datum plane.

This change proposal was submitted by Carson Day from Georgia Tech - NEETRAC. My company
supports this change to provide a method for boat dock owners 10 mitigate both stray voltage and contact voltage
problems.
The five deaths due to electrocution around boat docks show the importance of this change proposal. Contact voltage
problems are possible at any boat dock that has electric service. Stray voltage is a problem that can occur even when
the dock is wired correctly due to current NEC requirements.
During their testing. NEETRAC has shown that both contact voltage and stray voltage can be fatal. The testing also
showed that the use of an isolation transformer can successfully mitigate these dangers.

See panel statement on Comment 19-38.

Affirmative: 11
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19-41     Log #1297  NEC-P19

_______________________________________________________________________________________________
Fred Carpenter, Acuity Brands Lighting Inc.

19-110
The Panel should accept the recommended text for new Exception No. 3 from Proposal 19-110.

The Panel indicated that they had two problems with the proposal. The first problem indicated was
that, "Some manufactured wiring systems, listed or not, are comprised of wiring methods themselves which are not
suitable for concealed spaces according to Chapter 3 of the Code". The proposed wording for new Exception No. 3 does
not negate Section 604.5, so this stated concern is already addressed by the Code. The second reason stated for
rejecting the proposal was, "Presently, neither Article 604 or UL 183 have provisions for manufactured wiring systems
listed for use in concealed spaces". I concur with the Panel, neither Article 604 nor UL 183 have provisions for MWS in
concealed spaces; that's why I proposed the revision. UL has a policy that prohibits their standards from conflicting with
the Code. When a panel accepts a revision to the Code that would subsequently require UL to address the Code
revisions in one or more of their standards, UL is obligated to undertake the necessary standards revisions. Since listing
requirements for Manufactured Wiring Systems designed for use in concealed spaces do not currently exist, accepting
Proposal 19-110 would clearly prompt a revision to UL 183 to develop appropriate listing requirements. Historically,
Code revisions have prompted revisions to UL standards, so the current lack of provisions in UL 183 should not be used
as a restriction to this proposed revision. If desired the Panel could add a future effective date to allow ample time for
the needed standard revision.

The proposed language is a paradox.  The definition of “Concealed” in Article 100 starts with
“Rendered inaccessible…”.  The panel cannot understand how a “listed enclosure that provides access for inspection”
can be located in concealed spaces.  Limitations on placement of electrical connections and certain wiring systems in
concealed spaces does not only address inspection, say at rough in, it also addresses accessibility for maintenance
without the destruction of fixed structures.

Affirmative: 10

LICHTENSTEIN, T.:    The addition of new Exception No. 3 to 604.4 is unnecessary.  Proposal 19-110 supporting
documentation included an illustration of what the submitter was trying to revise the Code to permit.  The illustration
showed a MWS power distribution assembly that was accessible above a ceiling with a cable/flexible conduit whip tap
that extended down into a concealed framed wall and terminated in a device box for connection to a switch or
receptacle.  This construction is already permitted by 604.4 Exception No. 1.

_______________________________________________________________________________________________
19-42     Log #251  NEC-P19

_______________________________________________________________________________________________
Edward  G. Kroth, Verona, WI

19-117, 19-118, 19-119
Proposals 19-117, 118 and 119 as published in the draft for the 2014 NEC meet the intent that I

had in proposal 19-116 and they should continue to be accepted.
None given.

Affirmative: 10
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19-43     Log #762  NEC-P19

_______________________________________________________________________________________________
James T. Dollard, Jr., IBEW Local 98

19-120
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

The High Voltage Task Group (HVTG) was charged with developing recommendations throughout the NEC to provide
the code user with prescriptive requirements for high voltage installations. The task group charge was to identify holes in
the code with respect to installations operating at over 600-volts and address them with recommended requirements to
allow for uniform installation and enforcement. Small Wind Electric Systems and Solar Photovoltaic (PV) Systems are
currently being installed at DC voltages over 600V up to and including 1000V, 1200V, 1500V, and 2000V DC. These DC
systems are expanding and have become a more integral part of many structures. Small Wind Electric Systems and
Solar Photovoltaic (PV) Systems are employed regularly in, and on all types of structures from dwellings units, to large
retail and high rise construction.

The first direction that the HVTG took was to simply suggest revisions in Chapter 6 for Special Equipment. It is
extremely important to fully understand the outline form of the NEC. Section 90.3 mandates that Chapters 1 through 4
apply generally and Chapters 5, 6 and 7 are special and serve only to modify or supplement the rules in Chapters 1
through 4. The HVTG quickly realized that it was not feasible to address all of the installation requirements in Chapter 6.
The work needs to be done throughout the NEC. The special systems in Chapter 6 are built primarily upon Chapters 1
through 4 with the Chapter 6 requirements providing only modifications or supplemental requirements. A quick review of
the UL White-book for electrical products will uncover that UL has many products that are utilized in these systems rated
at and above 600-volts including but not limited to, 600Vdc terminal blocks, 1000Vdc PV switches, 1500Vdc PV fuses,
and 2000V PV wiring. Product listings provide permitted uses and restrictions on a given product. The NEC must
recognize those products through installation requirements. Electrical safety in the home, workplace and in all venues
depends upon installation requirements to ensure that all persons and property are not exposed to the hazards of
electricity. The success of this code hinges on three things (1) product standards, (2) installation requirements and (3)
enforcement. The NEC needs to recognize emerging technologies that are operating at over 600-volts. Everyone needs
to play a role in this transition. The present NEC requirements would literally require that a PV system operating at
750-volts DC utilize a disconnecting means rated at 5 kV. The manufacturers, research and testing laboratories and the
NEC must work together to develop installation requirements and product standards to support these emerging
technologies.

Moving the NEC threshold from 600 volts to 1000 volts will not, by itself, allow the immediate installation of systems at
1000-volts.  Equipment must first be tested and found acceptable for use at the higher voltage(s).  The testing and listing
of equipment will not, by itself, allow for the installation of 1000 volt-systems. The NEC must include prescriptive
requirements to permit the installation of these 1000-volt systems. It will take both tested/listed equipment and an
installation code to meet the needs of these emerging technologies that society demands. The installation code should
be the NEC.

Moving the NEC to 1000 volts is just the beginning. The desire to keep increasing efficiencies will continue to drive up
the system voltages. We are beginning to see 1200, 1500, and 2000-volt systems. 2500 volts cannot be far down the
road. Most equipment standards are still at 600 volts and will need to be upgraded also.

If the NEC does not adequately address systems over 600 volts, some other standard will.  If we want to control the
future safety of installations over 600 volts we need to address these issues today.

Affirmative: 10
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