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Sec. 37. (NEW) (Effective July 1, 2022) Any contractor who is licensed 

under chapter 393 of the general statutes and engaged to perform work 

on a private residence, and any person who owns or controls a business 

that is engaged to perform work on, or render services concerning, a 

private residence through persons licensed under chapter 393 of the 

general statutes to perform such work or render such services, shall 

include in the invoice or work order for such work or services, provided 

such invoice or work order is not signed by the consumer and therefore 

may constitute a contract, when complete: (1) The full legal name and 

license number of such licensed contractor or the licensed contractor of 

record for such business for such work or services, which licensed 

contractor or licensed contractor of record is liable for the work of any 

individual who performs work on such contractor's behalf related to the 

invoiced work or services; (2) such licensed contractor's address or, in 

the case of a business, the business's address and phone number; (3) a 

description of such work or services; (4) the labor and material costs of 

such work or services; (5) the date or dates on which such work was 

performed or services were rendered; and (6) the complete name of each 

licensee who performed such work or rendered such services. For the 

purposes of this section, "private residence" has the same meaning as provided in 
section 20-419 of the general statutes. 

 

https://www.cga.ct.gov/2022/act/Pa/pdf/2022PA-00104-R00HB-05330-PA.PDF


Sec. 42. Section 20-334d of the general statutes is repealed and the 

following is substituted in lieu thereof (Effective from passage): 

(a) As used in this section: 

(1) "Accredited continuing professional education" means any 

education of an electrician or plumber that is (A) designed to maintain 

professional competence in the [pursuit,] practice, pursuit and 

standards of electrical work or plumbing and piping work, [and that is] 

(B) approved by the commissioner, and [is] (C) provided (i) by an 

agency, institution or organization [, institution or agency that is] that 

has been approved by the commissioner, and (ii) in-person or through 

an online technology platform that includes real-time video with audio, 

requires participants to periodically confirm their active engagement 

during the educational training session and enables participants to 

interact with instructors in real time during the entire educational 

training session; 

(2) "Certificate of continuing education" means a document [issued to 

an electrician or plumber by an organization, institution or agency] that 

(A) an agency, institution or organization that has been approved by the 

commissioner [that] and offers accredited continuing professional 

education [, which (A)] issues to an electrician or plumber, (B) certifies 

that an electrician or plumber has satisfactorily completed a specified 

number of continuing education hours, and [(B)] (C) bears the (i) name 

of such agency, institution or organization, [institution or agency, the] 

(ii) title of the program, [the] (iii) dates during which the program was 



conducted, [the] (iv) number of continuing education hours 

satisfactorily completed, and [the] (v) signature of the director of such 

[organization, institution or agency or the signature of the] agency, 

institution or organization or of such director's authorized agent; and (3) 
"Commissioner" means the Commissioner of Consumer Protection. (b) The 
commissioner, with the advice and assistance of the Electrical Work Board 
established pursuant to subsection (b) of section 20-331, shall adopt regulations, 
in accordance with chapter 54, to: (1) [establish] Establish additional requirements 
for accredited continuing professional education for electricians licensed pursuant 
to sections 20- 330 to 20-341, inclusive; (2) establish qualifying criteria for 
accredited continuing professional education programs and establish qualifying 
criteria for acceptable certificates of continuing education; and (3) provide for the 
waiver of required accredited continuing professional education for electricians 
for good cause. Such regulations shall require not less than four hours per year of 
accredited continuing professional education for such electricians, except upon 
request of the Electrical Work Board, the commissioner may increase such hours 
to a maximum of seven hours. (c) The commissioner, with the advice and 
assistance of the Plumbing and Piping Work Board established pursuant to 
subsection (d) of section 20-331, shall adopt regulations, in accordance with 
chapter 54, to: (1) [establish] Establish additional requirements for accredited 
continuing professional education for plumbers licensed pursuant to sections 20- 
330 to 20-341, inclusive, which regulations shall require not more than a total of 
seven hours of accredited continuing professional education every two years, 
except in the event of significant changes to the building code, as approved by the 
International Code Council, that relate to plumbing, the commissioner, at such 
commissioner's discretion, may require more than a total of seven hours of 
accredited continuing professional education every two years; (2) establish 
qualifying criteria for accredited continuing professional education programs and 
establish qualifying criteria for acceptable certificates of continuing education; 
and (3) provide for the waiver of required accredited continuing professional 
education for plumbers for good cause. (d) Notwithstanding the provisions of 
subsection (c) of this section, any person who has been issued a P-6, P-7, W-8 or 
W-9 license pursuant to section 20-334a and the regulations of Connecticut state 



agencies shall not be required to meet the continuing education requirements 
established pursuant to subsection (c) of this section. (e) Notwithstanding the 
provisions of subsections (a) to (d), inclusive, of this section, all accredited 
continuing professional education offered under the provisions of this section 
shall: (1) Limit class size to (A) fifty attendees if such accredited continuing 
professional education is offered in-person, or (B) twenty-five attendees if such 
accredited continuing professional education is offered through an online 
technology platform; (2) not be offered or held at the place of business of a 
licensed plumbing contractor if such accredited continuing professional education 
is for plumbers and offered in-person; and (3) not be offered or held at the place 
of business of a licensed electrical contractor if such accredited continuing 
professional education is for electricians and offered in-person. A provider of an 
accredited continuing professional education course shall retain an audio-visual 
recording of such course for a period of not less than thirty days after completion 
of such course. Recordings shall be made available to the department upon the 
department's request for such recordings. 



 
Sec. 20-340. Exemptions from licensing requirements 

 The provisions of this chapter shall not apply to: (1) Persons employed by any federal, state or 
municipal agency; (2) employees of any public service company regulated by the Public Utilities 
Regulatory Authority or of any corporate affiliate of any such company when the work 
performed by such affiliate is on behalf of a public service company, but in either case only if the 
work performed is in connection with the rendition of public utility service, including the 
installation or maintenance of wire for community antenna television service, or is in connection 
with the installation or maintenance of wire or telephone sets for single-line telephone service 
located inside the premises of a consumer; (3) employees of any municipal corporation specially 
chartered by this state; (4) employees of any contractor while such contractor is performing 
electrical-line or emergency work for any public service company; (5) persons engaged in the 
installation, maintenance, repair and service of electrical or other appliances of a size 
customarily used for domestic use where such installation commences at an outlet receptacle or 
connection previously installed by persons licensed to do the same and maintenance, repair and 
service is confined to the appliance itself and its internal operation; (6) employees of industrial 
firms whose main duties concern the maintenance of the electrical work, plumbing and piping 
work, solar thermal work, heating, piping, cooling work, sheet metal work, elevator installation, 
repair and maintenance work, automotive glass work or flat glass work of such firm on its own 
premises or on premises leased by it for its own use; (7) employees of industrial firms when such 
employees' main duties concern the fabrication of glass products or electrical, plumbing and 
piping, fire protection sprinkler systems, solar, heating, piping, cooling, chemical piping, sheet 
metal or elevator installation, repair and maintenance equipment used in the production of goods 
sold by industrial firms, except for products, electrical, plumbing and piping systems and repair 
and maintenance equipment used directly in the production of a product for human consumption; 
(8) persons performing work necessary to the manufacture or repair of any apparatus, appliances, 
fixtures, equipment or devices produced by it for sale or lease; (9) employees of stage and 
theatrical companies performing the operation, installation and maintenance of electrical 
equipment if such installation commences at an outlet receptacle or connection previously 
installed by persons licensed to make such installation; (10) employees of carnivals, circuses or 
similar transient amusement shows who install electrical work, provided such installation shall 
be subject to the approval of the State Fire Marshal prior to use as otherwise provided by law and 
shall comply with applicable municipal ordinances and regulations; (11) persons engaged in the 
installation, maintenance, repair and service of glass or electrical, plumbing, fire protection 
sprinkler systems, solar, heating, piping, cooling and sheet metal equipment in and about single-
family residences owned and occupied or to be occupied by such persons; provided any such 
installation, maintenance and repair shall be subject to inspection and approval by the building 
official of the municipality in which such residence is located and shall conform to the 
requirements of the State Building Code; (12) persons who install, maintain or repair glass in a 
motor vehicle owned or leased by such persons; (13) persons or entities holding themselves out 
to be retail sellers of glass products, but not such persons or entities that also engage in 
automotive glass work or flat glass work; (14) persons who install preglazed or preassembled 
windows or doors in residential or commercial buildings; (15) persons registered under chapter 
400 who install safety-backed mirror products or repair or replace flat glass in sizes not greater 
than thirty square feet in residential buildings; (16) sheet metal work performed in residential 

https://www.cga.ct.gov/current/pub/chap_393.htm#sec_20-340


buildings consisting of six units or less by new home construction contractors registered pursuant 
to chapter 399a, by home improvement contractors registered pursuant to chapter 400 or by 
persons licensed pursuant to this chapter, when such work is limited to exhaust systems installed 
for hoods and fans in kitchens and baths, clothes dryer exhaust systems, radon vent systems, 
fireplaces, fireplace flues, masonry chimneys or prefabricated metal chimneys rated by 
Underwriters Laboratories or installation of stand-alone appliances including wood, pellet or 
other stand-alone stoves that are installed in residential buildings by such contractors or persons; 
(17) employees of or any contractor employed by and under the direction of a properly licensed 
solar contractor, performing work limited to the hoisting, placement and anchoring of solar 
collectors, photovoltaic panels, towers or turbines; (18) persons performing swimming pool 
maintenance and repair work authorized pursuant to section 20-417aa; and (19) any employee of 
the Connecticut Airport Authority covered by a state collective bargaining agreement. 

 

Sec. 20-332-15a. Employment of apprentices 
(a) Nothing in Chapter 393 of the General Statutes shall be construed to prohibit 
the employment of apprentices. 
(b) An apprentice may perform the work for which he is being trained only in 
the presence and under the direct supervision of a licensed contractor or journeyman 
in his trade, and shall comply with all the regulations pertaining thereto. 
(c) No apprentice shall at any time engage in any of the work for which a license 
is required without direct supervision. Direct supervision shall mean under the 
guidance of a licensed contractor or journeyman and within the sight and/or hearing 
of said licensed person. 
(d) Any person who encourages or permits an apprentice or helper to so engage 
in the work or occupation for which a license is required without direct supervision 
shall also be subject to appropriate disciplinary action. The contractor who obtains 
the permit for the work for which a license is required shall be deemed to have 
encouraged or permitted the apprentice or helper to work without direct supervision 
for the purpose of disciplinary action by the appropriate board. 

 

(f) How to register as an apprentice. 
(1) No apprentice shall perform the work of any occupation covered by Chapter 
393 of the General Statutes unless he has first obtained a card of registration from 
the Connecticut Department of Labor. 
(2) Prior to employing an apprentice, the contractor shall communicate immediately 
with the Connecticut Department of Labor to request registration of said 
apprentice. 
(3) When registration is requested for an area of the trade which is not available 
through the Connecticut Department of Labor, said contractor shall make his request 
to the appropriate board prior to the employment of the apprentice. 
 
Sec. 20-332-16. Prohibited acts. Records. Lettering on commercial vehicles 



(a) Any licensee who installs, performs or directs the performance of work in 
violation of any applicable state statute, state code, or state regulation, any municipal 
code or ordinance, any of these regulations, or who violates generally accepted 
basic trade practices shall be subject to disciplinary action by the appropriate board. 
(b) Licensed contractors alone shall be permitted to acquire building permits to 
perform work covered by chapter 393 of the General Statutes and the regulations 
promulgated thereunder. In order to apply for a building permit to perform work 
covered by chapter 393 of the General Statutes and the regulations adopted thereunder 
a contractor shall be directly employed by the business on a regular and full time 
basis. In applying for the building permit to perform work covered by chapter 393 
of the General Statutes and the regulations promulgated thereunder the contractor 
is attesting to the fact that he is responsible for and will directly supervise the work 
being performed under said permit. Except as provided for in Section 20-338b of the 
General Statutes, the licensed contractor must sign each building permit application 
personally and may not delegate the signing of the permit to any employee, subcontractor 
or other agent. Any licensed contractor who violates these regulations shall 
be subject to disciplinary action by the appropriate board. 
(c) No licensee shall engage in or offer to engage in business under any name 
other than that stated on his application for a license unless he has notified the 
board ten days prior to using the new name. 
(d) Any holder of a journeyman’s license who performs work without being in 
the direct and regular employ of a properly licensed contractor shall be subject to 
disciplinary action by the appropriate board. 
(e) All licensed contractors shall keep a record of all employees they employ 
and exhibit such records to the Commissioner or her agents upon request. 
 (f)  No one shall perform any work beyond the limitations stated on his license regardless of the 
type of license his employer holds. Further, no one holding a limited 
Sec. 20-332 page 21 (2-08) 
Department of Consumer Protection § 20-332-18a 
or unlimited journeyman’s license can perform any work beyond the limitations of 
the license held by the contractor for whom he is employed. 
(g) The lettering of the state license numbers required to be displayed on all 
commercial vehicles used in the contractor’s business shall be at least one inch high 
and legible. 
(h) Any holder of a contractor’s license who installs, performs or directs the 
performance of work for which a building permit is required shall cause said 
performance of work to be performed by a person licensed or registered under the 
provisions of Section 20-334 of the General Statutes. The contractor who obtains 
the building permit shall be deemed to have caused or directed the performance of 
all work performed under the building permit. 
(i) No person shall use solder containing mre than 0.2 per cent lead in making 
joints and fitting in any public or private plumbing, heating or cooling system, or 
fire protection system as defined in Sections 20-330 (3), 20-330- (5) and 20-330 
(9) of the general statutes. 
 



Sec. 20-332b. Hiring ratios re apprentices, journeymen and contractors. Electrical, 
plumbing, heating, piping and cooling, sprinkler fitter and sheet metal work. Regulations. 
The Commissioner of Consumer Protection shall amend existing regulations of Connecticut state 
agencies adopted pursuant to section 20-332 to specify the following allowable hiring ratios 
regarding apprentices, journeymen and contractors for the following trades: 

 TRADE 

Electrical, Plumbing, Heating, Piping and Cooling, 
Sprinkler Fitter and Sheet Metal Work 

Apprentices Licensees (Journeymen 
or Contractors) 

1 1 
2 2 
3 3 
4 6 
5 9 
6 12 
7 15 
8 18 
9 21 
10 24 

Ratio continues at 3 Journeypersons To 1 
Apprentice 

 

Sec. 20-332c. Apprentice, journeymen and contractor working group established. 
Membership. Report. (a) There is established a working group to discuss hiring ratios for 
apprentices, journeymen and contractors and study the hiring ratio relief process. The working 
group shall meet at least three times annually and shall study and make recommendations related 
to apprentices, journeymen and contractors.  
(b) The working group shall consist of ten members, and shall be evenly divided between 
members of the following union and nonunion industry trade groups: The International 
Brotherhood of Electrical Workers, the Independent Electrical Contractors of New England, the 
Associated Builders and Contractors of Connecticut, Sheet Metal Local 40, Sprinkler Fitters 
Local 669, the Connecticut Chapter of American Fire Sprinkler Association, the United 
Association of Plumbers and Pipefitters Local 777, the Plumbing Heating and Cooling 
Contractors of Connecticut, the Connecticut Heating and Cooling Contractors and the 
Connecticut State Building and Construction Trades Council. Each union industry trade group 
member shall be either the business manager of such group or such business manager's designee 



from such group. Each nonunion industry trade group member shall be either the president of 
such group or such president's designee from such group.  

(c) Such members shall be selected as follows: 
(1) Two union members appointed by the speaker of the House of Representatives; 
(2) Two union members appointed by the president pro tempore of the Senate; 
(3) One nonunion member appointed by the majority leader of the House of Representatives;  
(4) One union member appointed by the majority leader of the Senate;  
(5) Two nonunion members appointed by the minority leader of the House of Representatives; 
and  
(6) Two nonunion members appointed by the minority leader of the Senate.  
(d) All appointing authorities shall consult with the chairpersons and ranking members of the 
joint standing committee of the General Assembly having cognizance of matters relating to the 
Department of Consumer Protection prior to making any appointments pursuant to this section.  
(e) All appointments to the working group shall be made not later than thirty days after the 
effective date of this section. Any vacancy shall be filled by the appointing authority.  
(f) The members of the working group shall select the chairpersons of the working group from 
among the members of the group. One chairperson shall be a union member and one chairperson 
shall be a nonunion member. Such chairpersons shall schedule the first meeting of the working 
group. 

(g) The administrative staff of the joint standing committee of the General Assembly having 
cognizance of matters relating to the Department of Consumer Protection shall serve as 
administrative staff of the working group.  
(h) Not later than December 1, 2017, and annually thereafter, the working group shall submit a 
report on its recommendations to the joint standing committee of the General Assembly having 
cognizance of matters relating to the Department of Consumer Protection, in accordance with the 
provisions of section 11-4a. 

 

Sec. 20-335. License fee. Continuing professional education requirements. Expiration and 
renewal. Any person who has successfully completed an examination for such person’s initial 
license under this chapter shall pay to the Department of Consumer Protection a fee of one 
hundred fifty dollars for a contractor’s license or a fee of one hundred twenty dollars for any 
other such license. All such licenses shall expire annually. No person shall carry on or engage in 
the work or occupations subject to this chapter after the expiration of such person’s license until 
such person has filed an application bearing the date of such person’s registration card with the 
appropriate board. Such application shall be in writing, addressed to the secretary of the board 
from which such renewal is sought and signed by the person applying for such renewal. A 
licensee applying for renewal shall, at such times as the commissioner shall by regulation 
prescribe, furnish evidence satisfactory to the board that the licensee has completed any 
continuing professional education required under sections 20-330 to 20-341, inclusive, or any 
regulations adopted thereunder. The board may renew such license if the application for such 
renewal is received by the board no later than one month after the date of expiration of such 
license, upon payment to the department of a renewal fee of one hundred fifty dollars in the case 



of a contractor and of one hundred twenty dollars for any other such license. For any completed 
renewal application submitted pursuant to this section that requires a hearing or other action by 
the applicable examining board, such hearing or other action by the applicable examining board 
shall occur not later than thirty days after the date of submission for such completed renewal 
application. The department shall issue a receipt stating the fact of such payment, which receipt 
shall be a license to engage in such work or occupation. A licensee who has failed to renew such 
licensee’s license for a period of over one year from the date of expiration of such license shall 
have it reinstated only upon complying with the requirements of section 20-333. All license fees 
and renewal fees paid to the department pursuant to this section shall be deposited in the General 
Fund. 
Sec. 20-338. License as contractor and journeyman. Valid throughout state. The Department 
of Consumer Protection shall issue a separate license to persons qualified to engage in work as 
contractors and as journeymen. Any person licensed under this chapter shall be permitted to 
perform the work or occupation covered by such license in any town or municipality of this state 
without further examination or licensing by any town or municipality. 
 
Sec. 20-338a. Work required to be performed by licensed persons. Any contractor who 
applies for a building permit from a local building official for any work required to be performed 
by a person licensed under the provisions of this chapter, shall cause such work to be performed 
by a person licensed under the provisions of this chapter. 
 
Sec. 20-338b. Building permit applications. Who may sign. Any licensed contractor who seeks 
to obtain a permit from a building official may sign the building permit application personally or 
delegate the signing of the building permit application to an employee, subcontractor or other 
agent of the licensed contractor, provided, the licensed contractor’s employee, subcontractor or 
other agent submits to the building official a dated letter on the licensed contractor’s letterhead, 
signed by the licensed contractor, stating that the bearer of the letter is authorized to sign the 
building permit application as the agent of the licensed contractor. The letter shall not be a copy 
or a facsimile, but shall be an original letter bearing the original signature of the licensed 
contractor. The letter shall also include: (1) The name of the municipality where the work is to be 
performed; (2) the job name or a description of the job; (3) the starting date of the job; (4) the 
name of the licensed contractor; (5) the name of the licensed contractor’s agent; and (6) the 
license numbers of all contractors to be involved in the work. 
 
Sec. 20-338c. Work not to commence until permit obtained. No person licensed pursuant to 
sections 20-330 to 20-341, inclusive, shall commence work within the scope of sections 20-330 
to 20-341, inclusive, unless each applicable permit with respect to the specific work being 
performed by such licensee has been obtained as required pursuant to local ordinances and the 
general statutes. 
 
 

Sec. 20-340. Exemptions from licensing requirements. The provisions of this chapter shall not 
apply to: (1) Persons employed by any federal, state or municipal agency; (2) employees of any 
public service company regulated by the Public Utilities Regulatory Authority or of any 
corporate affiliate of any such company when the work performed by such affiliate is on behalf 



of a public service company, but in either case only if the work performed is in connection with 
the rendition of public utility service, including the installation or maintenance of wire for 
community antenna television service, or is in connection with the installation or maintenance of 
wire or telephone sets for single-line telephone service located inside the premises of a 
consumer; (3) employees of any municipal corporation specially chartered by this state; (4) 
employees of any contractor while such contractor is performing electrical-line or emergency 
work for any public service company; (5) persons engaged in the installation, maintenance, 
repair and service of electrical or other appliances of a size customarily used for domestic use 
where such installation commences at an outlet receptacle or connection previously installed by 
persons licensed to do the same and maintenance, repair and service is confined to the appliance 
itself and its internal operation; (6) employees of industrial firms whose main duties concern the 
maintenance of the electrical work, plumbing and piping work, solar thermal work, heating, 
piping, cooling work, sheet metal work, elevator installation, repair and maintenance work, 
automotive glass work or flat glass work of such firm on its own premises or on premises leased 
by it for its own use; (7) employees of industrial firms when such employees’ main duties 
concern the fabrication of glass products or electrical, plumbing and piping, fire protection 
sprinkler systems, solar, heating, piping, cooling, chemical piping, sheet metal or elevator 
installation, repair and maintenance equipment used in the production of goods sold by industrial 
firms, except for products, electrical, plumbing and piping systems and repair and maintenance 
equipment used directly in the production of a product for human consumption; (8) persons 
performing work necessary to the manufacture or repair of any apparatus, appliances, fixtures, 
equipment or devices produced by it for sale or lease; (9) employees of stage and theatrical 
companies performing the operation, installation and maintenance of electrical equipment if such 
installation commences at an outlet receptacle or connection previously installed by persons 
licensed to make such installation; (10) employees of carnivals, circuses or similar transient 
amusement shows who install electrical work, provided such installation shall be subject to the 
approval of the State Fire Marshal prior to use as otherwise provided by law and shall comply 
with applicable municipal ordinances and regulations; (11) persons engaged in the installation, 
maintenance, repair and service of glass or electrical, plumbing, fire protection sprinkler systems, 
solar, heating, piping, cooling and sheet metal equipment in and about single-family residences 
owned and occupied or to be occupied by such persons; provided any such installation, 
maintenance and repair shall be subject to inspection and approval by the building official of the 
municipality in which such residence is located and shall conform to the requirements of the 
State Building Code; (12) persons who install, maintain or repair glass in a motor vehicle owned 
or leased by such persons; (13) persons or entities holding themselves out to be retail sellers of 
glass products, but not such persons or entities that also engage in automotive glass work or flat 
glass work; (14) persons who install preglazed or preassembled windows or doors in residential 
or commercial buildings; (15) persons registered under chapter 400 who install safety-backed 
mirror products or repair or replace flat glass in sizes not greater than thirty square feet in 
residential buildings; (16) sheet metal work performed in residential buildings consisting of six 



units or less by new home construction contractors registered pursuant to chapter 399a, by home 
improvement contractors registered pursuant to chapter 400 or by persons licensed pursuant to 
this chapter, when such work is limited to exhaust systems installed for hoods and fans in 
kitchens and baths, clothes dryer exhaust systems, radon vent systems, fireplaces, fireplace flues, 
masonry chimneys or prefabricated metal chimneys rated by Underwriters Laboratories or 
installation of stand-alone appliances including wood, pellet or other stand-alone stoves that are 
installed in residential buildings by such contractors or persons; (17) employees of or any 
contractor employed by and under the direction of a properly licensed solar contractor, 
performing work limited to the hoisting, placement and anchoring of solar collectors, 
photovoltaic panels, towers or turbines; and (18) persons performing swimming pool 
maintenance and repair work authorized pursuant to section 20-417aa. 

Sec. 20-341. Penalties for violations. (a) Any person who wilfully engages in or practices the 
work or occupation for which a license is required by this chapter or chapter 399b without 
having first obtained an apprentice permit or a certificate and license for such work, as 
applicable, or who wilfully employs or supplies for employment a person who does not have a 
certificate and license for such work, or who wilfully and falsely pretends to qualify to engage in 
or practice such work or occupation, including, but not limited to, offering to perform such work 
in any print, electronic, television or radio advertising or listing when such person does not hold 
a license for such work as required by this chapter, or who wilfully engages in or practices any of 
the work or occupations for which a license is required by this chapter after the expiration of 
such person’s license, shall be guilty of a class B misdemeanor, provided no criminal charges 
shall be instituted against such person pursuant to this subsection unless the work activity in 
question is reviewed by the Commissioner of Consumer Protection, or the commissioner’s 
authorized agent, and the commissioner or such agent specifically determines, in writing, that 
such work activity requires a license and is not the subject of a bona fide dispute between 
persons engaged in any trade or craft, whether licensed or unlicensed. Notwithstanding the 
provisions of subsection (d) or (e) of section 53a-29 and subsection (d) of section 54-56e, if the 
court determines that such person cannot fully repay any victims of such person within the 
period of probation established in subsection (d) or (e) of section 53a-29 or subsection (d) of 
section 54-56e, the court may impose probation for a period of not more than five years. The 
penalty provided in this subsection shall be in addition to any other penalties and remedies 
available under this chapter or chapter 416. 

(b) The appropriate examining board or the Commissioner of Consumer Protection may, after 
notice and hearing, impose a civil penalty on any person who engages in or practices the work or 
occupation for which a license or apprentice registration certificate is required by this chapter, 
chapter 394, chapter 399b or chapter 482 without having first obtained such a license or 
certificate, or who wilfully employs or supplies for employment a person who does not have 
such a license or certificate or who wilfully and falsely pretends to qualify to engage in or 
practice such work or occupation, or who engages in or practices any of the work or occupations 
for which a license or certificate is required by this chapter, chapter 394, chapter 399b or chapter 
482 after the expiration of the license or certificate or who violates any of the provisions of this 
chapter, chapter 394, chapter 399b or chapter 482 or the regulations adopted pursuant thereto. 
Such penalty shall be in an amount not more than one thousand dollars for a first violation of this 



subsection, not more than one thousand five hundred dollars for a second violation of this 
subsection and not more than three thousand dollars for each violation of this subsection 
occurring less than three years after a second or subsequent violation of this subsection, except 
that any individual employed as an apprentice but improperly registered shall not be penalized 
for a first offense. 

(c) If an examining board or the Commissioner of Consumer Protection imposes a civil penalty 
under the provisions of subsection (b) of this section as a result of a violation initially reported 
by a municipal building official in accordance with subsection (c) of section 29-261, the 
commissioner shall, not less than sixty days after collecting such civil penalty, remit one-half of 
the amount collected to such municipality. 

(d) A violation of any of the provisions of this chapter shall be deemed an unfair or deceptive 
trade practice under subsection (a) of section 42-110b. 

(e) This section shall not apply to any person who (1) holds a license issued under this chapter, 
chapter 394, chapter 399b or chapter 482 and performs work that is incidentally, directly and 
immediately appropriate to the performance of such person’s trade where such work commences 
at an outlet, receptacle or connection previously installed by a person holding the proper license, 
or (2) engages in work that does not require a license under this chapter, chapter 394, chapter 
399b or chapter 482. 

 

 

 

 

 



2026 Connecticut State Building Code 
(Include in all course handouts to attendees for their future use and review with class.) 
Building and Fire Code Adoption Process 
 
State Building, Fire Safety and Fire Prevention Codes Update 
The Department of Administrative Services, Office of the State Building Inspector 
and Office of the State Fire Marshal, in conjunction with the Codes & Standards 
Committee and the Fire Prevention Code Advisory Committee. Planned adoption 
of the following codes for Spring 2026. 

 
• 2026 Connecticut State Building Code (CSBC) 
• 2026 Connecticut State Fire Safety Code (CSFSC) 
• 2026 Connecticut State Fire Prevention Code (CSFPC) 
• 2024 International Building Code (IBC) by the ICC 
• 2024 International Existing Building Code (IEBC) by the ICC 
• 2024 International Energy Conservation Code (IECC) by the ICC 
• 2024 International Mechanical Code (IMC) by the ICC 
• 2024 International Plumbing Code (IPC) by the ICC 
• 2024 International Residential Code (IRC) by the ICC 
• 2024 International Swimming Pool & Spa Code (ISPSC) by the ICC 
• 2023 NFPA 70 National Electrical Code (NEC) by NFPA 
• 2017 ICC A117.1Accessible and Usable Buildings and Facilities by the ICC 
• 2024 International Fire Code {IFC) by the ICC 
• 2024 NFPA 101 - Life Safety Code by the NFPA 
• 2024 NFPA 1- Fire Code by the NFPA 
• 2025 NFPA 72 - National Fire Alarm Code by 
the NFPA The model codes are viewable on their 
publisher's web sites: 
• International Code Council {ICC) Codes 
• National Fire Protection Association (NFPA) Codes 

https://portal.ct.gov/DAS/Office-of-State-Building-lnspector/Building-and-Fire-Code- 
Adoption- Process/Documents 
 

NOTE: Always refer to the State Building Officials website indicated above for all 
of the most currently adopted codes and "AMENDMENTS" to the codes. 
 

• Discuss the CT Amendments to the 2023 NEC and other 
adopted codes containing amendments with reference to 
electrical. 

Updated: August 8th, 2025 
 



 

 

 
Senate Bill No. 1465 

 

Public Act No. 25-47 
 

 
AN ACT AUTHORIZING THE COMMISSIONER OF CONSUMER 
PROTECTION TO ALLOW CERTAIN SKILLED TRADE LICENSEES 
TO DEVIATE FROM CERTAIN SKILLED TRADE HIRING RATIOS. 

Be it enacted by the Senate and House of Representatives in General 
Assembly convened: 
 

Section 1. Section 20-332b of the general statutes is repealed and the 

following is substituted in lieu thereof (Effective October 1, 2025): 

(a) The [Commissioner of Consumer Protection shall amend existing 

regulations of Connecticut state agencies adopted pursuant to section 

20-332 to specify the] following allowable hiring ratios [regarding] shall 

apply to apprentices, [journeymen] journeypersons and contractors for 

the following trades: 

 TRADE 
 Electrical, Plumbing, Heating, Piping and Cooling, 
 Sprinkler Fitter and Sheet Metal Work 
  
 Apprentices Licensees 
  ([Journeymen] Journeypersons or 

Contractors) 
 1 1 
 2 2 
 3 3 
 4 6 
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 5 9 
 6 12 
 7 15 
 8 18 
 9 21 
 10 24 
  
 Ratio continues at 3 Journeypersons 
 To 1 Apprentice 

 
(b) (1) Notwithstanding the provisions of subsection (a) of this 

section, a licensed contractor may hire one or more additional 

apprentices even if the licensed contractor does not employ a sufficient 

number of licensees to satisfy the applicable allowable hiring ratio 

established in subsection (a) of this section, provided: 

(A) The licensed contractor submits a ratio relief application to the 

Department of Consumer Protection, in a form and manner prescribed 

by the Commissioner of Consumer Protection, for such additional 

apprentice or apprentices, which application shall include, at a 

minimum: 

(i) The name and contact information of the licensed contractor; 

(ii) The name and contact information of the licensed and registered 

apprentices currently employed by the licensed contractor; 

(iii) The name and contact information of each such additional 

apprentice, if known by the licensed contractor; 

(iv) Information demonstrating that the criteria established in 

subparagraph (A) of subdivision (2) of this subsection or pursuant to 

subsection (a) of section 2 of this act have been satisfied; 

(v) A statement disclosing whether the Department of Consumer 

Protection has taken any disciplinary action against the licensed 
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contractor during the three-year period immediately preceding the date 

of such application, and, if so, a description of such disciplinary action; 

(vi) A statement disclosing whether the Labor Department has taken 

any enforcement action against the licensed contractor pursuant to 

chapter 558 during the three-year period immediately preceding the 

date of such application, and, if so, a description of such enforcement 

action; 

(vii) A copy of each notice of termination of an apprenticeship 

agreement that the licensed contractor submitted to the Labor 

Department during the three-year period immediately preceding the 

date of such application; 

(viii) If during the three-year period immediately preceding the date 

of such application a state agency authorized the licensed contractor to 

hire one or more apprentices in excess of the applicable allowable hiring 

ratio established in subsection (a) of this section, an attestation from the 

licensed contractor that (I) the state agency authorized the licensed 

contractor to hire such apprentice or apprentices during such three-year 

period, (II) the licensed contractor continues to employ such apprentice 

or apprentices or offered to rehire such apprentice or apprentices prior 

to the date of such application, and (III) the licensed contractor did not 

terminate the employment of such apprentice or apprentices for any 

reason other than that a position with the licensed contractor was 

unavailable; and 

(ix) Any other information the Commissioner of Consumer 

Protection, in the commissioner's discretion, deems relevant for the 

purposes of this subsection; and 

(B) The ratio relief application submitted to the department pursuant 

to subparagraph (A) of this subdivision is approved in the manner set 

forth in subparagraph (A) of subdivision (2) of this subsection or 
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subdivision (1) of subsection (b) of section 2 of this act. 

(2) (A) If the commissioner or the commissioner's designee 

determines that the licensed contractor employs a combination of not 

more than eight journeypersons and contractors including such licensed 

contractor, and the applicant attests that the Labor Department has not 

taken any enforcement action against the licensed contractor pursuant 

to chapter 558 during the three-year period immediately preceding the 

date of such application, the commissioner or such designee shall render 

a decision approving such application, provided the licensed contractor: 

(i) Seeks to hire one or more additional apprentices at a ratio that does 

not exceed one apprentice to one journeyperson or contractor; 

(ii) Attests that at least one such apprentice is enrolled in a qualified 

apprenticeship training program that is offered by a school in the 

Technical Education and Career System established under section 10-95, 

unless the licensed contractor made a good faith effort to seek out an 

apprentice enrolled in such a program and such effort was unsuccessful; 

and 

(iii) Attests that the licensed contractor is suffering from an undue 

operational hardship due to the applicable allowable hiring ratio 

established in subsection (a) of this section. 

(B) The commissioner or the commissioner's designee shall send 

notice of the decision rendered under subparagraph (A) of this 

subdivision to the licensed contractor in a form and manner prescribed 

by the commissioner not later than ten business days after the 

department received such application. 

(C) Each decision rendered under subparagraph (A) of this 

subdivision shall be a final decision for the purposes of section 4-183. 

(3) If the commissioner or the commissioner's designee determines, 
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after reviewing the application submitted pursuant to subparagraph (A) 

of subdivision (1) of this subsection, that the licensed contractor 

employs a combination of more than eight journeypersons and 

contractors including such licensed contractor, that the Labor 

Department has taken any enforcement action against the licensed 

contractor pursuant to chapter 558 during the three-year period 

immediately preceding the date of such application or that the licensed 

contractor otherwise does not satisfy the criteria set forth in subdivision 

(2) of this subsection, the commissioner or such designee shall refer such 

application to the appropriate examining board established under 

section 20-331. 

(4) The Commissioner of Consumer Protection may, in accordance 

with the provisions of chapter 54, amend any regulations adopted 

pursuant to section 20-332 to effectuate the provisions of this subsection. 

Sec. 2. (NEW) (Effective October 1, 2025) (a) (1) Not later than February 

1, 2026, each examining board established under section 20-331 of the 

general statutes shall establish a set of criteria for the purpose of 

determining whether good cause exists for such board to approve the 

ratio relief applications referred to such board pursuant to subdivision 

(3) of subsection (b) of section 20-332b of the general statutes, as 

amended by this act. Such criteria shall include, but need not be limited 

to, criteria for the review of any such application submitted by a licensed 

contractor against whom the Labor Department has taken enforcement 

action pursuant to chapter 558 of the general statutes. 

(2) Each examining board may amend the criteria established 

pursuant to subdivision (1) of this subsection not more frequently than 

once per calendar year. 

(3) The Commissioner of Consumer Protection shall post all criteria 

established pursuant to subdivision (1) of this subsection, as such 

criteria may be amended pursuant to subdivision (2) of this subsection, 
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on the Department of Consumer Protection's Internet web site. 

(b) (1) Not later than ninety days after the Commissioner of 

Consumer Protection refers a ratio relief application to the appropriate 

examining board pursuant to subdivision (3) of subsection (b) of section 

20-332b of the general statutes, as amended by this act, such board shall 

(A) determine, on the basis of the criteria posted on the Department of 

Consumer Protection's Internet web site pursuant to subdivision (3) of 

subsection (a) of this section, whether good cause exists to approve such 

application, (B) based on such determination, render a decision 

approving or rejecting such application, and (C) send notice to the 

applicant disclosing such board's decision and the basis for such board's 

determination regarding the existence or nonexistence of good cause. 

(2) Each decision rendered under subdivision (1) of this subsection 

shall be (A) a final decision for the purposes of section 4-183 of the 

general statutes, and (B) exempt from the provisions of subsection (b) of 

section 21a-7 of the general statutes and subsection (d) of section 21a-9 

of the general statutes. 

 
 
 
Governor's Action: 
Approved June 10, 2025 
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U.S. Department of Labor 

Occupational Safety and Health Administration 

Directorate of Technical Support and Emergency Management 

Head Protection: Safety Helmets in the Workplace 

Safety and Health Information Bulletin 

SHIB 3-6-2024 

Introduction 

OSHA regulates head protection for general industry, construction, and maritime and requires employers to 
ensure affected workers wear appropriate head protection.  This Safety and Health Information Bullet in (SHIB) 
provides information for employers and employees when selecting PPE for head protection. This SHIB also 
provides instructions for properly inspecting and storing head protection. With a thorough understanding of the 
benefits and capabilities of head protect ion options, employers and workers can make informed decisions on 
selection and use. 

Background 

Proper head protection is crucial in work environments with falling objects, 
struck-by, overhead electrical hazards, and risks from slips, trips, and falls.  
Both scientific understanding of head injuries and head protection technology 
continues to advance.   Modern head protection, whether it’s a safety helmet 
or a hard hat, varies in styles and levels of protection, allowing employers and 
workers to choose head protect ion appropriate for the job.  OSHA’s head 
protection standards state that there can be compliance through ANSI 
Z89.1-2009, 2003, and 1997: published by the International Safety Equipment 
Association (ISEA).  The range of products available today allows employers 
and employees to select the right type of head protection for the job, comply 
with the requirements of all OSHA standards (general industry, construct ion, maritime), and obtain optimum 
head protection.   

Two Types (impact) and three Classes (electrical) of head protection are recognized. 

Type I head protection offers protection from blows to the top of the head.  

Type II head protection offers protection from blows to the top and sides of the head. 

Class G (General) head protection is designed to reduce exposure to low voltage conductors and are proof 
tested at 2,200 volts (phase to ground). 

OSHA Safety and Health Information Bulletin: Head Protection: Safety Helmets in the Workplace 

Figure 1- Example of a safety helmet. 



Class E (Electrical) head protection is designed to reduce exposure to higher voltage conductors and are proof 
tested at 20,000 volts (phase to ground). 

Class C (Conductive) head protection is not intended to provide protection against contact with electrical 
hazards. 

ANSI/ISEA Z89.1-compliant head protection, including safety helmets and hard hats, are manufactured using a 
wide range of materials from high density polyethylene to glass reinforced nylon. Some hard hats and safety 
helmets incorporate advanced energy re-distribution solutions that reduce rotational forces of certain impacts 
and distribute impact energy throughout the headwear to help reduce brain trauma. Chin straps are recognized 
as an effective way to keep head protection on when working in awkward positions or when experiencing a slip 
or fall and should be considered for use with all head protection.   

Manufactures offer an array of product-specific approved optional features designed to address specific 
workplace hazards. Accessories can include add-on face shields or goggles, to protect against projectiles, dust, 
and chemical splashes, and hearing protection and communication systems.  In addition, impact indicator 
technology can be mounted on protective headwear for concussion awareness.  However, head protection with 
integrated technology may not be suitable for some workplaces.   

Choosing the right head protection

Employers must conduct a hazard assessment at their job site and based on the workplace hazards determine 
whether head protect ion is necessary and if so, the most appropriate type.  

Safety Helmets for OSHA 

After a general Job Hazard Analysis of its work and a thorough evaluation of head protect ion options, OSHA 
determined Type II, Class G safety helmets were the most appropriate form of head protection for its 
employees. The Agency recognizes that based on their own Job Hazard Analysis, employers and workers may 
decide that another form of head protection is for them.  

Considerations when selecting head protection. 

Construction Sites.  For construction sites, especially those with high risks of falling objects and debris, impacts 
from equipment, awkward working positions, and/or slip, trip, and fall hazards: consider Type II head protection 
with chin straps. 

Oil and Gas Industry.  For oil and gas industry worksites where workers face multiple hazards, including 
potential exposure to chemicals and severe impacts: consider Type II head protection with integrated eye and 
face protection, like face shields and googles. 

Working from Heights. For tasks or jobs that involve working from heights: consider head protection with chin 
straps to prevent the head protection from falling off. 

Electrical Work.  For tasks involving electrical work or proximity to electrical hazards, head protection with non-
conductive materials (Class G and Class E) provide protection to prevent electrical shocks. NOTE – Vented hard 
hats or safety helmets cannot be used for electrical work. 
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High and Low-Temperature Environments.  In high temperatures or where there is exposure to molten 
materials, employers should select head protection with advanced heat resistant properties, which can provide 
appropriate protect ion to workers. These are marked “HT” on the label.  

For cold environments, employers should select head protect ion that has been preconditioned in low 
temperatures prior to testing.  These are marked “LT” on the label.  

High visibility.  High visibility head protection is marked “HV” on the label.  HV head protection helps workers 
be seen on jobsites like construction and road work.   

Specialized Work Environments. For jobs that require integrated face shields, hearing protection or 
communication devices, employers should consider protective headwear that allows for these manufacturer 
compatible safety features. 

Properly storing and evaluating head protection 

Always refer to the manufacturer’s specific guidelines for head protection care, use, and storage.  As a general 
rule:   

1. Inspect the outer shell for cracks, dents, or other signs of damage. Run your fingers over the surface to
check for any irregularities.

2. Examine the suspension system (headband and chin strap) for wear and tear, ensuring it is securely
attached to the shell and free from damage, and inspect interior cushioning for wear or compression, if
applicable. If there are any signs of deterioration, contact the manufacturer for replacement options.

3. Check for labels and certification marks.  Look for labels and certification marks inside the head
protection. These indicate that the head protection meets the necessary safety standards and
requirements. Check that the labels are legible and not tampered with.  Note: only head protection
having a reverse-wearing label or mark can be worn in reverse.

4. Examine accessories and attachments.  If head protect ion has manufacturer approved accessories or
attachments (face shields, goggles, earmuffs, etc.), inspect them for damage or signs of wear. Make
sure they are securely fastened to the head protect ion and are functioning correctly.

5. Check for proper fit.  Before using head protection, ensure it fits comfortably and securely. Adjust the
suspension system to achieve a snug fit without excessive pressure points. Head protection should not
be too loose or too tight.

6. Refer to the manufacturer's guidelines for recommended lifespan or guidance on when to take head
protection out of service. The service-life of head protection depends on many factors including storage,
handling, use, and exposure to harsh environments including UV Rays. Any hard hat or helmet should be
discarded when it is impacted or if there are any signs of damage or degradation.

7. Clean and dry head protection before storing.  After each use, clean the exterior of head protection
with mild soap and water. Ensure no dirt, debris, or chemicals are present that could compromise the
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head protection’s structural integrity. Once cleaned, allow the head protection to air-dry. Avoid 
exposing head protection to direct sunlight, extreme temperatures, or chemicals during storage.  Do 
not store your head protection in your car or where it may be exposed to direct sunlight or extreme 
temperatures.  

8. Impact damage. If head protection has experienced an impact or has been subjected to a significant
force, retire it immediately, even if there is no visible damage. Head protection is designed for single-
use impact protection and may not retain its full effectiveness after an incident.

9. Keep Records: Maintain a record of each inspection, noting the date, any findings, and actions taken.
Document the date of purchase and any relevant information about the head protection to track its
lifespan. This is recommended for all personal protective equipment.

Resources 

OSHA's Website: The OSHA website provides extensive information on workplace safety, including head 
protection requirements. Workers can find OSHA standards related to personal protective equipment 
(PPE) and head protection. 

General Industry.  29 CFR 1910.135 - Head Protection:  The general requirements of this standard state 
that “The employer shall ensure that each affected employee wears a protective helmet when working 
in areas where there is a potential for injury to the head from falling objects,”  29 CFR 1910.135(a)(1), 
and that “The employer shall ensure that a protective helmet designed to reduce electrical shock hazard 
is worn by each such affected employee when near exposed electrical conductors which could contact 
the head,” 29 CFR. § 1910.135(a)(2). 

Construction. 29 CFR 1926.100 – Head Protection:  This standard generally requires that “Employees 
working in areas where there is a possible danger of head injury from impact, or from falling or flying 
objects, or from electrical shock and burns, shall be protected by protective helmets.” 29 CFR 
1926.100(a). 

Maritime.  29 CFR 1915.155 - Head Protection(Shipyard), 29 CFR 1917.93 – Head Protection (Marine 
Terminals), and 29 CFR 1918.103 – Head Protection (Longshoring): Each of the maritime standards 
generally require that “The employer shall ensure that each affected employee wears a protective 
helmet when working in areas where there is a potential for injury to the head from falling objects.”  29 
CFR 1915.155(a)(1); 1917.93(a), 1918.103(a). 

OSHA Regional and Area Offices. Employers and employees can contact their local OSHA regional or 
area offices for assistance and information on head protection requirements. 

ANSI/ISEA Z89.1 - Industrial Head Protection: This is the ANSI standard that specifies performance and 
testing requirements for industrial head protection, including safety helmets and hard hats. 

https://www.osha.gov/
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.135
https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.100
https://www.osha.gov/laws-regs/regulations/standardnumber/1915/1915.155
https://www.osha.gov/laws-regs/regulations/standardnumber/1917/1917.93
https://www.osha.gov/laws-regs/regulations/standardnumber/1917/1917.93
https://www.osha.gov/laws-regs/regulations/standardnumber/1918/1918.103
https://www.osha.gov/contactus/bystate
https://safetyequipment.org/worker_protections/head-protection/
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How to Contact OSHA 

To discuss a health and safety issue at work, contact OSHA toll-free at 1-800-321-6742 (OSHA) or by email, or 
contact your nearest OSHA office.  

This Safety and Health Information Bulletin is not a standard or regulation, and it creates no new legal 
obligations. The Bulletin is advisory in nature, informational in content, and is intended to assist employers in 
providing a safe and healthful workplace. Pursuant to the Occupational Safety and Health Act (OSH Act), 
employers must comply with hazard-specific safety and health standards and regulations promulgated by OSHA 
or by a state with an OSHA-approved State Plan. In addition, pursuant to Section 5(a)(1), the General Duty 
Clause of the Act, employers must provide their employees with a workplace free from recognized hazards 
likely to cause death or serious physical harm. Employers can be cited for violating the General Duty Clause if 
there is a recognized hazard and they do not take reasonable steps to prevent or abate the hazard. However, 
failure to implement any recommendations in this Safety and Health Information Bulletin is not, in itself, a 
violation of the General Duty Clause. Citations can only be based on standards, regulations, and the General 
Duty Clause.  

There are 29 OSHA-approved occupational safety and health State Plans. State Plans are required to have 
standards and enforcement programs that are at least as effective as federal OSHA’s and may have different or 
more stringent standards. More information about State Plans is available at: htps://www.osha.gov/stateplans. 

https://www.osha.gov/form/ecorrespondence
https://www.osha.gov/contactus/bystate
https://www.osha.gov/stateplans




















(i) U.S. DEPARTMENT OF LABOR

Occupational Safety and Health Administration 

Workplace Stress 
Workplace Stress Menu 

Workers' Rights 

Guidance and Tips for Employers 
Workplaces can have many stressors. Issues in the workplace can exacerbate the risk of 

experiencing mental health challenges. Combined, these stressors can make it more difficult 

for workers to get their tasks done; threaten their productivity, happiness, and well-being; 

and lead to burnout. Because of the many potential stressors employees may be 

experiencing, a comprehensive approach is needed to address stressors throughout the 

community, and employers can be part of the solution. More than 85% of employees 

surveyed in 2021 by the American Psychological Association reported that actions from their 

employer would help their mental health. 

The goal is to find ways to alleviate or remove stressors in the workplace to the greatest 

extent possible, build coping and resiliency supports, and ensure that people who need help 

know where to turn. Reducing workplace stress benefits everyone across an organization. It 

can improve morale and lead to increased productivity and better focus, fewer workplace 

injuries, fewer sick days, and improved physical health (e.g., lower blood pressure, stronger 

immune system). All these factors can also lead to reduced turnover among an employer's 

workforce. 

In fact, the World Health Organization estimate that for every dollar U.S. employers spend 

treating common mental health issues, they receive a return of $4 in improved health and 

productivity. Employers can make a difference when it comes to helping their staff manage 

stress. Key things they can do include: 

• Be aware and acknowledge that people can carry an emotional load that is unique to

their own circumstances. They may be experiencing heightened levels of loneliness,

isolation, uncertainty, grief, and stress; and some may face additional demands, such as
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Part 3 – 2023 National Electrical Code Chapters 1 – 3 Changes 
2026 Required Calculations Published by Electrical Examining Board 

 
 



IAEI’s Analysis of Changes- 
2023 NEC
Your essential guide to the most important changes 
in the 2023 National Electrical Code
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Published and copyrighted 
by the International 
Association of Electrical 
Inspectors (IAEI) 

A collaborative effort based on 
input from the IAEI NFPA Code 
Making Panel members, the IAEI 
Codes and Standards Committee, 
the IAEI Board of Directors, and 
the IAEI Staff
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NFPA 70®

This presentation is based on the 
requirements of the 2023 edition of 
the National Electrical Code (NEC)

National Electrical Code®
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The IAEI appreciates the National Fire Protection 
Association (NFPA) for allowing us to insert code language 
links for the 2023 NEC into the text slides of this 
presentation

The links were provided by the NFPA, and they control the 
accuracy of the link address

The presenter of this material must have a subscription to 
NFPA LINK© if the presenter chooses to show the 2023 
NEC language during a presentation

Look for the NFPA LINK© icon in the lower right corner of 
the text slide and click on it to take you to the 2023 NEC 
language

Note: it is sometimes helpful to have NFPA LINK© open and 
minimized during the presentation as it helps get to the 
information more quickly
 



General Information
2023 National Electric Code
• Model Code Development
• IAEI Involvement
• IAEI Codes and Standards
• NFPA NEC 1st and 2nd Draft Meeting
• Public Input and Public Comments
• General Terms and IAEI Characters
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The Development of the 2023 NEC
Interesting information about this revised document

IAEI provided 36 members as CMP representatives to the NEC revision process

IAEI Codes and Standards Committee vetted and submitted IAEI endorsed Public Inputs 
and Public Comments to NFPA for consideration
NFPA NEC First and Second Draft meetings were conducted virtually instead of in person
Code Making Panel Task Group meetings were also conducted virtually
There following were submitted to NFPA for this edition of the Code:

4006 Public Inputs
1805 First Revisions
1956 Public Comments 

Several IAEI members served on NFPA Correlating Committee Task Groups to work on 
issues needing to be resolved

900 Second Revisions
441 Correlating Notes
55 Certified Amending Motions 
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IAEI Code Making Panel Representatives

CMP-1
• Paul Sood
• Greg Chontow

CMP-2
• David Humphrey* 
• Joseph Wages, Jr.

CMP-3
• Timothy Mikloiche
• Rhonda Parkhurst

CMP-4
• Jim Rogers*
• Pete Jackson

CMP-5
• William Pancake
• Richard O’Brien

CMP-6
• Susan Newman 

Scearce*
• Borgia Noel

CMP-7
• L. Keith Lofland*
• Dean Hunter

CMP-8
• Tom Moore*
• Scott Higgins

CMP-9
• Rick Hollander
• Dean Fortney

CMP-10
• David Williams
• Doug Smith

CMP-11
• Charles Littlefield
• Jack Jamison, Jr.

CMP-12
• Phil Clark
• Thomas Couch

* Denotes Chair Position of CMP
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IAEI Code Making Panel Representatives

CMP-13
• Steve Froemming
• Larry Wildermuth

CMP-14
• Haywood C Kines
• Mark Chrysler

CMP-15
• Mark Hilbert
• Bret Stoddard

CMP-16
• Jeff Fitzloff
• Gerald O’Connor

CMP-17
• Donny Cook
• Chris Faucette

CMP-18
• Robert Fahey*
• James Hathorn

NEC Correlating Committee
• David Williams
• Donny Cook

* Denotes Chair Position of CMP
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IAEI Codes and Standards Committee (IAEI CSC)
David Humphrey, Chair

Donny Cook

Thomas Domitrovich

Pete Jackson

Tim McClintock

Jim Rogers

Mike Savage

Joseph Wages, Jr.

David Williams



iaei.org

IAEI Subject Matter Experts
A special thank you to electrical industry experts who provided input or 
conducted reviews of this material

Paul Dobrowsky

Fred Hartwell

Mark Hilbert

Christel Hunter

Chad Kennedy

Chuck Mello
Thomas Lichtenstein
Bryan Holland

Don Iverson

Peter Graser
Tim McClintock
Dean Hunter

David Williams

Thomas Domitrovich

David Humphrey

Cliff Norton

Chris Faucette

Donny Cook

Jim Rogers

Pete Jackson

Rob Bowman

Scott Humphrey

Steve Thomas
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Terms Used During the Presentation
AHJ- Authority Having Jurisdiction

CMP- Code Making Panel

CPSC- Consumer Products Safety Commission

IAEI- International Association of Electrical Inspectors

ICSC- IAEI Codes and Standards Committee 

NEC- National Electrical Code

NECA- National Electrical Contractors Association

NEMA- National Equipment Manufacturers Association

NFPA- National Fire Protection Association

UL- Underwriters Laboratories





Code-Wide Changes

• NEC Style Manual Changes
• Definition Location
• Reconditioned Equipment
• Medium Voltage Requirements
• Copper Clad Aluminum
• New Articles for 2023 NEC
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The NEC Style Manual 
Revised in 2020 and used for the 2023 NEC and 2024 version of NFPA 70E

Purpose of the Style Manual is to make the code usable and clear and to provide formatting 
provisions

Deletion of redundant language (prohibits repeating language from Chapters 1-4 in other 
chapters of the NEC)

Significant Changes for the 2020 edition include actions involving:

Parts

Definitions

Searchability

Article Numbers

CMP References

Multiple Definitions

Similar and Alternate Terms

Informational Notes

Acronyms

David Williams, NEC Correlating Committee 
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Definitions 
Definitions were relocated to Article 100 and arranged in alphabetical 
order with no parts

Article 100 now contains approximately 800 definitions
Additional definition structure requirements were also added to this Code cycle
This allows the NEC to follow the same layout as other NFPA documents that 
have all definitions in one chapter
Similar terms and acronyms may be used along with provisions for electronic 
searching
Relocation revealed multiple terms defined differently in the code, which were also 
addressed with the NEC Style Manual revision
All definitions apply throughout the Code  (An article number appearing after the 
defined term indicates the definition only applies to that article)

David Williams, NEC Correlating Committee and CMP- 1, Greg Chontow
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Reconditioned Equipment 
The xxx.2 sections in many chapters have become “placeholders” for 
requirements for reconditioned equipment

This placeholder location (xxx.2) was made possible by the movement of all 
definitions that used to reside in these sections to Article 100

This will allow code-making panels the opportunity to place requirements for 
reconditioned equipment in sections of the NEC that they have purview over

These changes will make the NEC a more user-friendly document

IAEI CMP and IAEI CSC Input
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110.20 Reconditioned
110.21 Marking

210.2 Reconditioned Equipment
240.2 Reconditioned Equipment
242.2 Reconditioned Equipment
245.2 Reconditioned Equipment

362.2 Reconditioned Equipment
348.2 Reconditioned Equipment
350.2 Reconditioned Equipment
369.2 Reconditioned Equipment

Reconditioned Equipment 
517.6 Patient Care-Related 
Electrical Equipment

660.10 Equipment Installations
695.2 Reconditioned Equipment

700.2 Reconditioned Equipment
701.2 Reconditioned Equipment
702.2 Reconditioned Equipment
708.2 Reconditioned Equipment
800.2 Reconditioned Equipment

404.16 Reconditioned Equipment
406.2 Reconditioned Equipment
408.2 Reconditioned Equipment
410.2 Reconditioned Equipment
411.2 Reconditioned Equipment
430.2 Reconditioned Motors
470.2 Reconditioned Equipment
495.2 Reconditioned Equipment
495.49 Reconditioned Switchgear

Note:  Not all Code Making Panels (CMPs) used xxx.2 for reconditioned equipment

IAEI CMP and IAEI CSC Input
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Medium Voltage Requirements 
Several new articles appeared in the 2023 NEC regarding the inspection and 
installation requirements for medium voltage conductors and equipment 

Article 235 Branch Circuits, Feeders and Services Over 1000 Volts ac, 1500 Volts 
dc, Nominal
Article 245 Overcurrent Protection for Systems Rated Over 1000 Volts AC, 1500 
Volts DC
Article 305 Wiring Methods and Materials for Systems Rated Over 1000 Volts ac, 
1500 Volts dc, Nominal
Article 315 Medium Voltage Conductors, Cable, Cable Joints, and Cable 
Terminations
Article 495 Equipment Over 1000 Volts AC, 1500 Volts DC, Nominal

IAEI CMP and IAEI CSC Input
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Copper-Clad Aluminum (CCA) 
Copper-clad aluminum (CCA) underwent extensive review and testing overseen 
by the NFPA Bimetallics Task Group formed at the direction of the Standard's 
Council after the 2020 NEC cycle  

The Task Group represented industry stakeholders, and the testing data provided 
a direct comparison of the performance of 14 AWG CCA to 14 AWG copper at 
their respective 60 degree C ampacities, demonstrating the safety of CCA

A new table was added to 210.24, identified as 210.24(2), which summarizes the 
branch circuit applications for aluminum and CCA as had been permitted for over 
50 years, where only copper conductors had this summary information provided in 
previous code editions

Peter Grazer and Chuck Mello
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Copper-Clad Aluminum (CCA)(cont.) 
In addition to the listings for finished insulated conductors and cable assemblies, 
conductors made with CCA must carry a listing for the bimetal itself 
[310.3(B)(4)]

The core of the CCA must be AA-8000 series aluminum [310.3(B)(3)]

The copper of CCA must be a minimum of 10 percent of the cross-sectional area 
of a solid conductor or each strand of a stranded conductor [310.3(B)(3)]

The marriage between copper and aluminum in CCA is such that a metallurgical 
bond exists between the aluminum core and the copper outer layer

Peter Grazer and Chuck Mello
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Copper-Clad Aluminum (CCA)(cont.) 
Listing will prove that it meets ASTM product design requirements

The smallest standard size of overcurrent protection is 10 amperes due to more 
energy- efficient products such as LED lighting and in anticipation of 14 AWG CCA 
being added to the ampacity tables in Article 310

Code-Making Panel 1 reconfirmed in Section 110.14, Electrical Connections, that 
CCA and copper are only dissimilar to single metal aluminum when intermixed but 
not to each other for the application of the requirement

Parenthetical text “such as copper and aluminum, copper and copper-clad 
aluminum, or aluminum and copper-clad aluminum” was removed

Peter Grazer and Chuck Mello



Photo courtesy of COPPERWELD Bimetallics, LLC.
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New Articles for the 2023 NEC
Thirteen (13) new articles have been added to the 2023 NEC:

Article 235
Branch Circuits, Feeders and Services Over 1000 Volts ac, 1500 Volts dc, 
Nominal

Article 245
Overcurrent Protection for Systems Rated Over 1000 Volts ac, 1500 Volts dc

Article 305
Wiring Methods and Materials for Systems Rated Over 1000 Volts ac, 1500 
Volts dc, Nominal

IAEI Code Making Panel Members
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New Articles for the 2023 NEC (cont.)
Thirteen (13) new articles have been added to the 2023 NEC:

Article 315 
Medium Voltage Conductors, Cable, Cable Joints, and Cable Terminations

Article 335 
Instrumentation Tray Cable

Article 369
Insulated Bus Pipe/Tubular Covered Conductors

Article 371
Flexible Bus Systems

IAEI Code Making Panel Members
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New Articles for the 2023 NEC (cont.)
Thirteen (13) new articles have been added to the 2023 NEC:

Article 395
Outdoor Overhead Conductors Over 1000 Volts  

Article 495
Equipment Over 1000 Volts AC, 1500 Volts DC, Nominal

Article 512
Cannabis Oil Equipment

IAEI Code Making Panel Members
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New Articles for the 2023 NEC (cont.)
Thirteen (13) new articles have been added to the 2023 NEC:

Article 722
Cables for Power-Limited Circuits, Fault-Managed Power (Class 4) Circuits

Article 724
Class 1 Power-Limited Circuits and Class 1 Power-Limited Remote-Control and 
Signaling Circuits

Article 726
Class 4 (CL4) Power Systems

IAEI Code Making Panel Members
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Deleted Articles for the 2023 NEC 
Article 311 Medium Voltage Conductors and Cables

(contents moved to new Article 315)

Article 510 Hazardous (Classified) Locations - Specific

Article 490 Equipment Over 1000 Volts, Nominal

(contents moved to new Article 495)

Article 712 Direct Current Microgrids

Article 720 Circuits and Equipment Operating at Less Than 50 Volts

IAEI Code Making Panel Members



Article 90 
Introduction

• Use and application, arrangement, and 
enforcement of this Code

• Mandatory, permissive, and nonmandatory 
text
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90.5 Mandatory Rules, Permissive Rules, and Explanatory Material
(C) Explanatory Material

Revised to state that unless a standard referenced in the NEC contains a 
date, that reference is to be considered the latest edition of the standard

CMP members spend a lot of time and effort making date changes to referenced 
standards that appear in the NEC

In instances where a date is not included with the referenced standard, the user 
of the Code should understand this to mean the latest standard available

Will reduce the number of public inputs and public comments submitted to modify 
a date for a standard referenced in the NEC

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/0/articles/90#ID000700000017
https://link.nfpa.org/publications/70/2023/chapters/0/articles/90#ID000700000017


iaei.org



Chapter 1 
General

• Article 100
• Article 110



Article 100 
Definitions

• Covers all defined terms used in the Code
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Article 100 Definitions
The definitions that were in various locations of the NEC and in the XXX.2 
placeholders have been relocated to Article 100

Article 100 has changed its scope to reflect these changes

Contains definitions essential to the application of the Code

This change is in response to changes in the NEC Style Manual

Helps to standardize the NEC with other NFPA standards

The three parts of Article 100 have been eliminated

The definitions will be found in alphabetical order

Several new definitions were also added to Article 100

Definitions followed by brackets have been extracted from another standard

CMP- 1, Greg Chontow NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100
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110.20 Reconditioned
110.21 Marking

210.2 Reconditioned Equipment
240.2 Reconditioned Equipment
242.2 Reconditioned Equipment
245.2 Reconditioned Equipment

362.2 Reconditioned Equipment
348.2 Reconditioned Equipment
350.2 Reconditioned Equipment
369.2 Reconditioned Equipment

Reconditioned Equipment 
517.6 Patient Care-Related 
Electrical Equipment

660.10 Equipment Installations
695.2 Reconditioned Equipment

700.2 Reconditioned Equipment
701.2 Reconditioned Equipment
702.2 Reconditioned Equipment
708.2 Reconditioned Equipment
800.2 Reconditioned Equipment

404.16 Reconditioned Equipment
406.2 Reconditioned Equipment
408.2 Reconditioned Equipment
410.2 Reconditioned Equipment
411.2 Reconditioned Equipment
430.2 Reconditioned Motors
470.2 Reconditioned Equipment
495.2 Reconditioned Equipment
495.49 Reconditioned Switchgear

Note:  Not all Code Making Panels (CMPs) used xxx.2 for reconditioned equipment
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Article 100 Definitions- Searchability
Revised these definition titles to aid in electronic searches

Bonding Conductor. (Bonding Jumper)

Bonding Jumper, Equipment. (Equipment Bonding Jumper) 

Bonding Jumper, Main. (Main Bonding Jumper) 

Bonding Jumper, Supply-Side. (Supply-Side Bonding Jumper) 

Bonding Jumper, System. (System Bonding Jumper) 

Grounded, Solidly. (Solidly Grounded) 

Grounding Conductor, Equipment (EGC). (Equipment Grounding Conductor) 

Note: Language for the above definitions has not changed

CMP- 5, Bill Pancake
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Article 100- Accessible (applied to wiring methods)
Revision clarifies that wiring and electrical equipment made inaccessible by 
piping, ductwork, drains, raceways, or other mechanical systems is not 
considered as accessible as applied to wiring methods

Access to the wiring contained within this equipment is sometimes made very 
difficult

This can require removal or disassembling of piping, raceways, or other 
equipment, which, where present, tended to defeat the purpose of using the term 
“accessible” in Code requirements that use the term

Building-related items such as electrical raceways, plumbing pipes, and 
mechanical systems were considered accessible because they are not part of the 
structure or finish of the building, and the definition did not cover anything else

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700000037
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Article 100- Class 4 Circuit
A new definition for a Class 4 Circuit has been added as it applies to 
equipment and installations located in Article 726 

This was the result of the Packet Energy Transfer (PET) Systems Task Group tasked to 
provide guidance towards this new technology

This emerging technology has been referred to in the past as Packet Energy Transfer 
(PET), Digital Electricity (DE), Pulsed Power, Smart Transfer Systems and Fault Managed 
Power (FMP)

Involves a fault-managed system that verifies the powered device is present and operating 
correctly prior to a greater than Class 2 power being applied (a fault would cause a 
termination of the output power)

Must ensure safety in the design, implementation, installation, and use of this technology

There are now a total of six (6) definitions associated with this Class 4 technology 

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700013891
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Article 100- Class 4 Circuit (cont.)

IAEI Codes and Standards Committee

Flowchart describing how this process works (courtesy of Voltserver)
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Article 100- Class 4 Circuit (cont.)

IAEI Codes and Standards Committee

Equipment associated with Class 4 Circuit 
distribution (courtesy of Voltserver)
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Article 100 Definitions- Counter (Countertop)
A new definition was added to help users of the Code understand what 
constitutes a “Counter (Countertop)” location

There appears to be installer and enforcement confusion, as well as frequent product 
misapplications resulting from electrical equipment being installed incorrectly on these 
surfaces
The key distinction between a work surface and a countertop is the quantity of spillage 
that the surfaces may be subjected (Generally, a counter application assumes a greater 
volume of spillage)
The electrical professional will be directed to the industry standards that aid in the proper 
application of receptacles in these locations 
See Informational Note No. 1 for a reference to UL 498, Receptacles and Attachment 
Plugs, and UL 943, Ground-Fault Circuit-Interrupters
See Informational Note No. 2 for information on receptacles for counters and 
countertops distinguished from receptacles for work surfaces

CMP- 2, Joseph Wages, Jr. NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014674
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Article 100 Definitions- Work Surface
Work Surface

CMP- 2, Joseph Wages, Jr. NFPA LINK©

Countertop
• A container with 8 oz of saline 

solution, with 8 g of table salt per 
liter of distilled water 

• Container is placed on the counter 
surface 12 inches from the sample

• Container is tipped over all at once 
with an effort to direct the spill 
toward the most disadvantageous 
area of the assembly

• A container with 1/2 gallon of saline 
solution with 0.28 ounce of table 
salt per liter of distilled water 

• Container is placed on the counter 
surface 12 inches from the sample

• Container is tipped over all at once 
with an effort to direct the spill 
toward the most disadvantageous 
area of the assembly

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014694
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Reference 406.5(E), 406.5(G)(1), and 406.5(H) for information on receptacles 
for counters and countertops distinguished from receptacles for work surfaces

2020 NEC introduced work surface and countertop recognizing the differences 
are important but there were no definitions for these terms (210.11 & 210.52)

Article 100 Definitions- Work Surface

CMP- 2, Joseph Wages, Jr.
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Article 100 Definitions- Energy Management System
A new definition for Energy Management System has been created and 
added to the 2023 NEC

The Energy Management Task group was asked to review all current and proposed 
definitions and requirements 

Items reviewed were load management, load management system, power control system, 
energy management system, and related terms

Need to promote a coordinated approach and understanding throughout the Code

An energy management system will contain a monitor, a form of communication 
equipment, some type of controller and timer, and other devices responsible for monitoring 
or controlling an electrical load, a form of power production, or a type of storage source

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014148
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Article 100 Definitions- Feeder Assembly
This new definition will provide consistency when referencing the factory cord 
or cable assembly between the electrical equipment and the mobile home, 
recreational vehicle, or park trailer panelboard

In previous editions of the Code, there were different definitions in the NEC articles under 
CMP-7 purview that basically covered the power cord assembly 

Adding the term “feeder assembly” consistently throughout Articles 550, 551, and 552 
clarifies that these conductors, although connected to a receptacle, are considered 
feeders in order to forgo the GFCI protection

This alleviates concerns about “unwanted tripping” that could be caused by the 
accumulation (multiple portable appliances) of leakage current at the source 

CMP- 7, Dean Hunter NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014162


iaei.orgPhoto's courtesy of RV Upgrades, and  IAEI Archives

Article 100 Definitions- Feeder Assembly
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Article 100 Definitions- Fibers/Flyings, Combustible
A new definition for “Fibers/Flyings, Combustible” includes 3 informational 
notes that identify particle size and types of fibers/flyings

Part of a Standards Council directive to CMP committees to resolve conflicts among the 
documents

This change is a result of members from several technical committees as part of a Task 
Group on Combustible Dusts

Informational notes following the new definition to include specific information pertaining to 
combustible metal fibers/flyings 

CMP- 14, Haywood Kines NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014676
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Article 100 Definitions- Ground Fault
Changed the words from “metallic” to “metal” in the definition of Ground Fault 
in Article 100 

Change was made from “metallic” to “metal” to comply with the NEC Style Manual

Helps to add clarity and useability by updating the words of the definition 

This received considerable debate at the NEC Correlating Committee meeting

CMP- 5, Bill Pancake NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700000119
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Article 100- Impedance Grounding Conductor 
A new term was added for Grounding Conductor, Impedance 

There was no definition until the 2023 NEC for a conductor that made a connection 
between the neutral point for an impedance grounded system and the grounding 
impedance device

The impedance grounding conductor will carry fault current that has been reduced by a 
designated impedance

This conductor did not meet the definition of a neutral conductor as it is not intended to 
carry current under normal conditions 

It also did not meet the definition of a grounding electrode conductor

IAEI Contributor- Paul Dobrowsky NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014180
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A new term was added for Grounded System, Impedance
There was no definition for an impedance grounded system before the 2023 NEC code 
cycle

An electrical system that is grounded by intentionally connecting the system neutral point 
to ground through an impedance device (CMP-5)

This resulted in an inconsistent use and understanding of these systems as they applied 
with high impedance grounded neutral systems and impedance grounded neutral systems

Electrical professionals will have a new definition that is accurate and consistently defines 
elements that make up this system

IAEI Contributor- Paul Dobrowsky NFPA LINK©

Article 100- Grounded System, Impedance 
(Impedance Grounded System) 

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014181
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Article 100- Impedance Grounded System
Photo shows the typical ground 
detection and alarm system 
associated with an impedance 
grounded system

Has visual as well as audible 
alarm features

These systems help maintain 
continuity of power, and are 
recognized in NFPA 70E as a 
method of reducing arc flash 
severity

Manufactured by Post Grover

Photo courtesy of Rob Bowman

IAEI Contributor- Paul Dobrowsky
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Article 100 Definitions- In Sight From
The definition of “In Sight From (Within Sight From), (Within Sight)” has been 
modified per requirements of the NEC Style Manual

The NEC Style Manual states that definitions shall not contain requirements or 
recommendations

See the new section for “In Sight From (Within Sight From), (Within Sight)” in 110.29 for 
requirements

Definition revised for clarity and uniform enforcement

Equipment that is visible and not more than 15 m (50 ft.) distant from other equipment is 
considered to be in sight from that other equipment

CMP- 1, Paul Sood NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700000137
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Article 100- Likely to Become Energized
A new term is now defined explaining the phrase Energized, Likely to 
Become

There was no definition of this phrase that appears 25 times within the NEC

Annex B of the NEC Style Manual defines “likely to become energized” as a “failure of 
insulation on” (Annex B is units of measure)

There is a very important distinction between what can become energized compared to 
what is likely to become energized 

Likely to become energized was up to interpretation with opinions that differed from 
jurisdiction to jurisdiction

This caused frustration among electrical professionals when applying requirements from 
the NEC

IAEI Contributor- Paul Dobrowsky NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014235
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Article 100- Load Management
A new term is now defined for Load Management

The result of the Energy Management Task Group who was asked to review current as 
well as proposed definitions and requirements

Review topics included load management, load management system, power control 
system, energy management system, and related terms

This will result in a coordinated approach and understanding throughout the NEC

Task group proposed several public comments for energy management items located 
throughout the NEC

Load management is considered a function of a listed energy management system

The definition will now correlate with Article 750, Energy Management Systems

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700012948
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Article 100 Definitions- Normal High-Water Level
This new definition will help the authority having jurisdiction (AHJ) determine the 
elevation for the electrical datum plane distances used in Articles 551, 555, and 682

Previously, there was no consistent way to determine the elevation next to a body of water to 
validate or confirm where electrical equipment could be placed and where the electrical datum 
plane is located

This will provide an easier and more consistent way to determine the elevation for the 
electrical datum planes

See this definition for further definitions of the following:

Natural or Artificially Made Shorelines

Rivers and Streams

Flood Control Bodies of Water

Nonflood Control Bodies of Water

CMP- 7, Dean Hunter NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014300
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What is an Electrical Datum Plane?
The electrical datum plane is a horizontal plane, a specified distance 
above the normal high-water level

It governs, by applicable Code rules, the lowest level that specified 
electrical equipment can be installed, and the electrical connections 
can be made

One good example is 555.3(A) for floating piers

The electrical datum plane for floating piers and landing stages is 
installed to permit located to accommodate the rise and fall of the 
pier or stage in response to water level, without lateral movement

In these cases, the datum plane above the floating pier or landing 
stage is specified as being 30 inches above the water level at the 
floating pier or landing stage and a minimum of 12 inches above the 
level of the deck

CMP- 7, Dean Hunter



Photo courtesy of IAEI Archives



Photo courtesy of IAEI Archives
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Article 100 Definitions- PV DC Circuit
New terms and revised definitions for PV System DC elements 

PV System Source Circuit and PV String Circuit subsets of a PV System DC Circuit

PV Source Circuit is inclusive of the series and/or parallel dc circuit conductors between 
the modules and combiners, inverters or PV system dc disconnect

PV String Circuit is inclusive of the series dc circuit conductors between the modules

Previous terms and definitions were difficult to apply to current designs

Decided to clarify these definitions as well as relocate all definitions to Article 100

The definitions relocated to comply with the NEC Style manual requirements

CMP- 4, Pete Jackson NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014370
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Article 100 Definitions- Restricted Industrial Establishment
New definition in Article 100 created to align with requirements for 
installations specifically found within hazardous (classified) locations 

Resulted in more concise wording in the definition and deleted unnecessary/redundant 
text for defining an industrial facility

Removed the phrase “In industrial establishments with restricted public access, where the 
conditions of maintenance and supervision ensure that only qualified persons service the 
installation”

Now states it is an establishment with restricted public access where there are conditions 
of maintenance where supervision ensures only qualified persons service the installation

The above text was repeated in over 40 subdivisions for wiring methods permitted in 
hazardous (classified) locations

This addressed an NFPA Correlating Committee request for all code panels to reduce 
redundant text that would not impact the Code requirements

CMP- 14, Haywood Kines NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014691
https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700000036
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Article 100 Definitions- Servicing
A new definition for servicing of electrical equipment to assist in maintenance 
and repair activities

There has been confusion between what is considered reconditioning versus normal 
servicing, maintenance, and repair of electrical equipment

This definition distinguishes the act of servicing and maintenance of electrical equipment 
from reconditioning of electrical equipment

It will help assure the operational performance of the electrical equipment during the life of 
the equipment

See NEMA CS 100-2020, NEMA Technical Position on Reconditioned Electrical 
Equipment, for additional information on the proper application of rules related to 
reconditioning

CMP- 1, Paul Sood NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014401
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Article 100 Definitions- Short Circuit
A new definition for “short circuit” has been added to the Code by CMP-10

Short circuit is used several times throughout the NEC

The definition is added to improve the usability of the code

Previously, the user of the Code had to rely on other industry standards to 
determine the definition of this term, such as the IEEE 100-1992, The New IEEE 
Standard Dictionary of Electrical and Electronic Terms, 5th Edition

CMP- 10, David Williams NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700012949
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Article 100 Definitions- Storable Swimming, Wading, or    
Immersion Pools and Storable/Portable Spas and Hot Tubs
The definition was modified removing the 42 in. depth language thus 
aligning with current product manufacturing standards

This new definition covers: 

Storable Swimming, Wading, or Immersion Pools and 

Storable/Portable Spa and Hot Tub 

The previous water depth limitations were based on typical storable pool construction at 
that time and not related to any electrical hazard associated with water depth

AHJs were placed in a position of identifying a code violation when the 42-in depth was in 
the previous definitions (even though there was not an electrical hazard)

This should eliminate the confusion and unnecessary requirements that an equipotential 
bonding system be installed

CMP-17, Donny Cook NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014686
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Article 100 Definitions- Transformer
A new definition for a transformer has been created and added to the 2023 
NEC

The word “transformer” occurs approximately 1500 times in the NEC

This new definition covers both single and polyphase equipment operating by 
electromagnetic induction

The definition was careful not to state “changing voltage or current” because 
isolating transformers filter noise without changing nominal voltages

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014444


Photos courtesy of IAEI Archives
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Article 100 Definitions- Work Surface
A new definition was added to help users of the Code understand what 
constitutes a “Work Surface” location

There appears to be installer and enforcement confusion as well as frequent product 
misapplications resulting from electrical equipment being installed incorrectly on these 
surfaces (Work surfaces involve lower volumes of spillage than countertops)

The key distinction between a work surface and a countertop is the quantity of spillage 
that the surfaces may be subjected

The electrical professional will be directed to the industry standards that aid in the proper 
application of receptacles in these locations 

See Informational Note No. 1 for UL 111, Outline of Investigation for Multioutlet 
Assemblies, and UL 962A, Furniture Power Distribution Units

See Informational Note No. 2 for information on receptacles for work surfaces 
distinguished from receptacles for counters and countertops

CMP- 2, Joseph Wages, Jr. NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014694
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Article 100 Definitions- Work Surface
Work Surface

CMP- 2, Joseph Wages, Jr. NFPA LINK©

Countertop
• A container with 8 oz of saline 

solution, with 8 g of table salt per 
liter of distilled water 

• Container is placed on the counter 
surface 12 inches from the sample

• Container is tipped over all at once 
with an effort to direct the spill 
toward the most disadvantageous 
area of the assembly

• A container with 1/2 gallon of saline 
solution with 0.28 ounce of table 
salt per liter of distilled water 

• Container is placed on the counter 
surface 12 inches from the sample

• Container is tipped over all at once 
with an effort to direct the spill 
toward the most disadvantageous 
area of the assembly

https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014694
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Reference 406.5(E), 406.5(G)(1), and 406.5(H) for information on receptacles 
for counters and countertops distinguished from receptacles for work surfaces

2020 NEC Introduced work surface and countertop recognizing the differences 
are important but there were no definitions for these terms (210.11 & 210.52)

Article 100 Definitions- Work Surface

CMP- 2, Joseph Wages, Jr.





Article 110 
General Requirements for 
Electrical Installations
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110.3 Examination, Identification, Installation, Use, and Listing 
(Product Certification) of Equipment.

List Item 8:  Changes addresses cybersecurity for network-connected life 
safety equipment

Cybersecurity is a technology hazard that can cause many disturbances to 
electronic equipment

Cybersecurity must be considered when evaluating equipment for safety

Does not mandate that the electrical professional conduct a cybersecurity 
evaluation but to remember and recognize that it is a hazard

IAEI Codes and Standards Committee NFPA LINK©

(A) Examination

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700000243
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110.3 Examination, Identification, Installation, Use, and Listing 
(Product Certification) of Equipment.

Informational Note No. 3 introduces the following valuable standards for 
consideration towards cybersecurity concerns for electrical equipment:

IEC 62443 series of standards for Industrial Automation and Control Systems

UL 2900 series of standards for Software Cybersecurity for Network-
Connectable Products 

UL 5500, the Standard for Remote Software Updates

IAEI Codes and Standards Committee NFPA LINK©

(A) Examination

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700000243
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110.3 Examination, Identification, Installation, Use, and Listing 
(Product Certification) of Equipment.

A new informational note was added allowing the use of a QR code to access 
installation instructions

QR codes are appearing on many different items

These allow the user to access vast amounts of information about a product

An example: Arc-Fault Circuit-Interrupters (AFCIs) allow the use of printed 
materials, QR codes, and internet addresses as avenues to find product 
information

New Informational Note assures the electrical professional that a QR code (if 
available) is allowable for use in finding this important information

IAEI Codes and Standards Committee NFPA LINK©

(B) Installation and Use

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700000244
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110.14 Electrical Connections
Parent text removed parenthetical content: “(such as copper and aluminum 
or aluminum and copper-clad aluminum)”

Copper and copper-clad aluminum are considered similar metals and not 
dissimilar metals as a CCA conductor

Terminals are suitable for use with copper-clad aluminum conductors when 
evaluated for both copper and aluminum

NFPA LINK©CMP- 1, Greg Chontow

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700000259
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110.14 Electrical Connections

“Thoroughly good” was replaced with “mechanically secured” for clarity and 
the word “electrical” was added for accuracy

Adds clarity as to what kind of connection (mechanically secure electrical 
connection) is being discussed as it applies to terminations found with various 
types of electrical equipment

The listing of the product will also determine the acceptability of the connection 

CMP- 1, Greg Chontow NFPA LINK©

(A) Terminals

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700000259
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110.16 Arc-Flash Hazard Warning

This adds “Feeder Supplied Equipment” to the title, adds the phrase “arc 
flash” for the type of permanent label required, and reduces 1200 to 1000 
amperes for equipment rating amperes

Clarifies that the requirements apply to both service equipment and feeder-supplied 
equipment

It was necessary to add the phrase “arc flash” to clarify the type of permanent label 
required for this equipment

The revision from 1200 to 1000 amperes will protect worker safety

The four previous list items and exception were deleted, and now references label to meet 
applicable industry practice

CMP- 1, Greg Chontow NFPA LINK©

(B) Service Equipment/Feeder Supplied Equipment

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700010459
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110.17 Servicing and Maintenance of Equipment
A new section addresses servicing and maintenance of electrical equipment 
and restricts this work to qualified persons trained to perform the work

Requires the use of identified replacement parts that have been verified per applicable 
product standards

A list of these options is provided for approval of these replacement parts

Parts are to be provided by either the original equipment manufacturer (OEM), designed 
by an engineer with applicable experience, or as approved by the AHJ

Manufacturer’s instructions and any additional information included in the listing must be 
utilized

The applicable industry standards should also be consulted for additional information

See NFPA 70B, The Recommended Practice for Electrical Equipment Maintenance

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700013578




Photo courtesy 
of Bill McGovern

Working safely is important!

Please disconnect electricity 
to equipment you are 

working on.  

Wear your Personal 
Protection 

Equipment (PPE) 
when necessary 

Refer to NFPA 
70E for further 

information



Photo courtesy 
of Scott Humphrey
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110.20 Reconditioned Equipment
A new section for the establishment of general requirements that will apply to 
all equipment that is reconditioned

Requires the use of identified replacement parts verified under applicable standards, 
provided by the original equipment manufacturer (OEM) or designed by an engineer with 
applicable experience

When equipment is to be listed, reconditioned equipment must be listed, or a field label 
applied stating it has been reconditioned using information from the OEM  

When equipment is not required to be listed, two options exist:

The first states that the equipment can be listed or field labeled as reconditioned

The second states that the equipment can be reconditioned per the instructions 
provided by the OEM

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700013579
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110.20 Reconditioned Equipment (cont.)
A new section for the establishment of general requirements that will apply to 
all equipment that is reconditioned

A third option (C) is permitted when either option (A) or (B) will not work:

The authority having jurisdiction (AHJ) is permitted to approve reconditioned 
equipment when listing, field labeling, and OEM guidance are not available

This grants the AHJ the ability to review the documentation regarding the changes that 
have been made to the equipment

Based on this review, the AHJ may be able to approve the equipment

IAEI Codes and Standards Committee





Photo courtesy of Danny King,
City of Fort Smith Arkansas

Major flooding resulted in 
damage to these circuit breakers.

Not all circuit breakers can be 
reconditioned.

(P.S.- the use of WD-40 is not the 
solution either!) 



Photos courtesy of Bill McGovern

The harsh reality:

Sometimes, things just cannot be 
reconditioned and must be replaced 

Large hail event- Plano, Texas
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110.21 Marking

Changes to requirements for equipment marking to clarify how to apply or 
affix labels on all electrical equipment

Clarifies how to apply labels on electrical equipment for the safety of the 
equipment

There is a need to apply or affix labels onto the equipment instead of using the 
term “placed on the equipment” 

This will make sure the label stays there permanently and does not fall off with the 
passage of time

Must be evaluated as to the longevity of these labels in the various environment 
in which the equipment is placed into service

CMP- 1, Paul Sood NFPA LINK©

(A) Marking- (1) General

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700010460
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110.21 Marking

Has reorganized information into a list format and clarifies that the 
original listing mark is to be removed or made permanently illegible

The information previously found in a sentence format has been placed into a list 
format making it easier to follow and understand
Clarification that the original listing mark is to be removed or made permanently 
illegible
Clarifies the misunderstanding by some that the nameplate should be removed 
This assures that important information stays with the equipment for future use
Further clarifies that the approval of this equipment should not be based on the 
original listing mark

IAEI Codes and Standards Committee NFPA LINK©

(A) Marking- (2) Reconditioned Equipment

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700010461
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List Item 1:  Language added regarding durability for hazard marking labels and 
signs for electrical equipment installed in various environments

A field-applied hazard marking is an important sign or label

It is important this marking is durable to remain with the electrical equipment in environments 
that are wet, damp, dry, or even corrosive

This applies to signs and labels attached to items such as ingress and egress doors to areas 
that contain electrical equipment

In some environments this might include the use of rivets to ensure these hazard markings 
(caution, warning, or danger) are securely attached

See Informational Note No. 1 ANSI Z535.2-2011 (R2017), Environmental and Facility Safety 
Signs

Note: Be sure screws or rivets comply with the new rules in 312.10 and 314.5

IAEI Codes and Standards Committee NFPA LINK©

110.21 Marking
(B) Field-Applied Hazard Marking

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700000272
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A couple of caution 
signs meaning that this 
may result in minor or 

moderate injury 



Photo courtesy of IAEI Archives



Photo courtesy of IAEI Archives

Some colors and signage can 
deteriorate over time 

and in harsh environments.  

Consult industry standards 
for assistance with installing 

labels and signs. 
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110.22 Identification of Disconnecting Means

This change helps determine when the identification of a disconnecting 
means is required or not required

Clarifies that identification of disconnecting is not required when the location of 
the circuit source is evident

Marking is to include the identification and location of the circuit source that 
supplies the disconnecting means 

unless the equipment is located and arranged so that the identification and 
location of the circuit source is evident

An example could be the disconnecting means for a water heater or furnace 
installed close to an electrical panel enclosing the disconnecting means

CMP- 1, Paul Sood NFPA LINK©

(A) General

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700000273
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110.26 Spaces About Electrical Equipment
This change concerns equipment doors and their interference with egress 
and access from the working space moved from 110.26(C)(2)

Many instances of electrical equipment installations violate the previous Code language 
involving this working space (entrapment when doors are open)

Worker entrapment by equipment doors can cause serious injury or death 

This change recognizes open equipment doors can impede egress from electrical 
equipment when dangerous situations arise (arc blast, etc.)

Access and egress are impeded if an equipment door(s) is opened and restricts the 
working space access to less than 610 mm (24 in.) wide and 2.0 m (6 ½ ft) high 

This rule also applies to the space between two simultaneously opened doors on opposite 
sides of the aisleway

CMP- 1, Greg Chontow NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700000283
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110.26 Spaces About Electrical Equipment

Addresses the working space conditions of the floor at electrical equipment 
locations

Floor conditions were not addressed by the previous editions of the Code

This could be slope of grade or other impediments 

These conditions are safety issues for workers that must perform work on 
electrical equipment

AHJ needed this guidance so that the initial installation is installed in a compliant 
manner

CMP- 1, Greg Chontow NFPA LINK©

(A) Working Space- (6) Grade, Floor, or Working Platform

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700013583
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110.26(A)(6) Grade, Floor, or Working Platform

Floor conditions can 
present safety issues    
for workers that must 
perform work on 
electrical equipment

This photo is a parking 
garage

Notice wheel stop in 
front of electrical 
equipment

Could pose a tripping 
hazard injuring the 
worker

Photo courtesy of IAEI Archives
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110.26(A)(6) Grade, Floor, or Working Platform

Floor conditions can 
present safety issues    
for workers that must 
perform work on 
electrical equipment

Exterior location with 
electrical service 
equipment

Surface grade appears 
to be in good shape to 
assure worker safety

Photo courtesy of IAEI Archives
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110.29 In Sight From (Within Sight From, Within Sight)
New Section 110.29 has been added to address electrical equipment and the 
term “In Sight From”  

“In sight from,” “Within Sight From,” and “Within Sight” appears several times 
throughout the NEC

This sections adds applicability and useability of these phrases

Addresses NEC Style Manual issues that state definitions shall not contain 
requirements or recommendations

Distance is to be visible and not more than 15 m (50 ft) from the other 
equipment

Reference defined term in Article 100:  “In Sight From (Within Sight From) (Within 
Sight)”

CMP- 1, Greg Chontow NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700014695
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110.33 Entrance to Enclosures and Access to 
Working Space

Access to and egress from working space for equipment over 1000 volts, 
nominal, have been revised and clarified  

Very similar to changes discussed for 110.26 concerning arc blast scenarios

It has been substantiated that access or egress is impeded by opened equipment doors in 
some situations

Conditions that restrict working space access or egress to less than 610 mm (24 in.) wide 
and 2.0 m (6 ½ ft) high make it a safety concern for the worker due to entrapment

The entrapment is between equipment doors opened simultaneously with the worker 
trapped within, leaving no egress path

CMP- 1, Paul Sood NFPA LINK©

(A) Entrance

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700000329


Photo courtesy of Scott Humphrey
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110.34 Working Space and Guarding

Addresses the condition of the work surface making up the floor, grade, or 
platform area within the working space of electrical equipment 1000 volts, 
nominal, and above  

Very similar to 110.26(A)(6) for 1000 volts or less conditions

Clarifies that the working clearance space shall be kept clear, level, and flat as 
practical for the entire required depth and width of the working space

This will help ensure the safety of the worker

This needs to be addressed by the installer and authority having jurisdiction (AHJ) 
at the time of installation and inspection to assure safety during the life of the 
electrical installation

CMP- 1, Paul Sood NFPA LINK©

(A) Working Space

https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700000335


Photo courtesy of Scott Humphrey



Chapter 2 
Wiring and Protection

• Article 210
• Article 215
• Article 220
• Article 225
• Article 230
• Article 235

• Article 240
• Article 242
• Article 245
• Article 250



Article 210 
Branch Circuits Not Over 1000 
Volts ac, 1500 Volts dc, Nominal
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210.2 Reconditioned Equipment
The information concerning reconditioned equipment (as it applies to branch 
circuits) has been relocated from 210.15 to 210.2

Reconditioned equipment text has been reviewed and modified to remove redundant 
language in accordance with NEC Style Manual Section 4.1.1

The NEC Correlating Committee recommended for CMP-2 to move reconditioned 
equipment information to a standardized placeholder found within the various articles that 
mentioned this topic to improve the useability of the Code

See information at 110.20 entitled Reconditioned Equipment for additional information

Note: The xxx.2 sections within various chapters have become placeholders for 
information concerning reconditioned equipment

CMP- 2, Joseph Wages, Jr. NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700012005
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel

The GFCI is now required to be listed

Measurements clarified the cord is a power supply cord

NEC Style Manual influenced:  Informational notes pointing to 422.5(A), 555.35(F) 
and the additional GFCI requirements found in Chapters 4, 5, and 6

Informational note pointing to 215.9 GFCI permissions for locating GFCI in the 
feeder remained

CMP- 2, Joseph Wages, Jr. NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000439
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel

(3) Outdoors 
Exception to (3) was moved to the end of (A) expanding the exception beyond 
just those receptacles found outdoors.

It doesn’t matter if the receptacle is located outside or not, if they are not readily 
accessible and on a branch circuit dedicated for electric snow-melting, deicing, or 
pipeline and vessel heating equipment

The reference to 426.28 or 427.22 are still included as a permission

CMP- 2, Joseph Wages, Jr. NFPA LINK©

(A) Dwelling Units

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000439
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel

(5) Basements 
Exception to (5) was moved to the end of 210.8(A) as Exception No. 2

This move recognizes that a receptacle supplying only a permanently installed 
premises security system is not required to be protected by GFCI regardless of its 
location

The reference to the fire alarm system and the informational notes were removed 
to align with the NEC Style Manual as 760.41(B) and 760.121(B) prohibit the 
branch circuit supplying this receptacle and equipment from being supplied 
through a GFCI or AFCI

CMP- 2, Joseph Wages, Jr. NFPA LINK©

(A) Dwelling Units

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000439
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel

Ground-fault circuit-interrupter (GFCI) protection has been expanded to 
include any cord-and-plug equipment in the kitchen, regardless of whether 
the outlet serves the countertop

There have been 104 electrocutions that have taken place from 2011 to 2022 based on 
the Consumer Products Safety Commission (CPSC) database

Eighty-one percent of these accidents were from working on an appliance or other 
equipment

GFCI protection is required within a kitchen for receptacles that are 

125-volt through 250-volt and 

supplied by single-phase branch circuits rated 150 volts or less 

CMP- 2, Joseph Wages, Jr. NFPA LINK©

(A) Dwelling Units- (6) Kitchens

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000439
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel

(7) Areas with sinks and permanent provisions for food preparation, 
beverage preparation, or cooking

Added as an alignment with similar requirement found in 210.8(B)

Example of impact: A dry bar in the living room or dining room would require that 
area to have all receptacles be protected by GFCI

CMP- 2, Joseph Wages, Jr.

(A) Dwelling Units



A dry bar in the living room or dining 
room would require that area to have 

all receptacles be GFCI protected
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel (cont.)

Exception 4: A new Exception No. 4 will help the electrical professional 
address ground-fault circuit-interrupter (GFCI) protection requirements for 
factory-installed exhaust fans and their receptacles

There was confusion as to if a receptacle found within an exhaust fan installed in 
the bathroom required GFCI protection

This receptacle is typically installed within a fan unit and is not accessible or 
interactable with people

This will help reduce arguments and misunderstandings in the field

Language specifies that exhaust fans are not readily accessible and that the 
receptacles be installed integral to the fan assembly

CMP- 2, Joseph Wages, Jr. NFPA LINK©

(A) Dwelling Units (cont.)

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000439
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Receptacle within the exhaust fan

Photo courtesy of IAEI Archives



Courtesy of IAEI Archives

Receptacle within the exhaust fan
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel
(A) Dwelling Units. Exception No. 3
(B) Other Than Dwelling Units. Exception No. 6
New terms and acronyms introduced for “Weight Supporting Ceiling 
Receptacle (WSCR)” and “Weight Supporting Attachment Fitting 
(WSAF)” - Consistency throughout the Code

These two exceptions were relocated to the end of 210.8(A) and 210.8(B) as part of the 
reorganization of 210.8

Exception text was revised to apply the new defined terms “Weight Supporting Ceiling 
Receptacle (WSCR)” and “Weight Supporting Attachment Fitting (WSAF)”

WSCR has a new definition in Article 100, and the WSAF had its term and definition 
modified with the acronym added

Similar nomenclature changes were made in 314.27 for Outlet Boxes and 422.18 for 
Ceiling-Suspended (Paddle) Fans

IAEI Contributor- Chuck Mello NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000439




Ceiling fan installation with the Weight 
Supporting Ceiling Receptacle and 
Weight Supporting Attachment Fitting 

Photos courtesy of IAEI Archives
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel- (B) Other Than Dwelling Units
A new list item (4) has been added for the addition of buffet serving areas to 
the list of locations requiring ground-fault circuit-interrupter (GFCI) protection

All receptacles are to be GFCI protected if they are:

Single-phase branch circuits rated 150 volts or less to ground, 50 amperes or less, 
125-volt through 250-volt 

Three-phase branch circuits rated 150 volts or less to ground, 100 amperes or less

The buffet serving area typically contains various food wells which hold hot water

Customers or staff members touching the stainless steel are subject to electric shock in 
the event of an accident

It was demonstrated that these locations are similar in safety concerns to those surfaces 
which are in kitchens

CMP- 2, Joseph Wages, Jr. NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000440
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Photo courtesy of IAEI Archives
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel- (B) Other Than Dwelling Units
List item (7):  Modified to address cord-and-plug-connected fixed and 
stationary appliances within 6 feet of a sink.

The electrical hazard is typically not with the 125-volt through 250-volt receptacle 
supplying a fixed or stationary piece of equipment but from the equipment itself

Equipment such as a refrigerator or range is typically constructed of metal and located 
within 6 feet of a sink

A person at the sink making contact with these metal appliances has been injured or killed 
as a result

This action was necessary to prevent needless electrocutions or shocks to people from 
occurring

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000440
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel- (B) Other Than Dwelling Units
List item (13): Added for aquariums and bait wells in locations other than 
dwelling units

Receptacles installed within 1.8 m (6 ft.) of aquariums, bait wells, and similar 
open aquatic vessels or containers need to be provided with ground-fault circuit-
interrupter (GFCI) protection

Single-phase branch circuits rated 150 volts or less to ground, 50 amperes or 
less, 125-volt through 250-volt 
Supplied by three-phase branch circuits rated 150 volts or less to ground, 100 
amperes or less

The areas around bait wells, aquariums, and the like tend to be wet-conductive 
locations where various types of electrical equipment are used
Examples are aerators, luminaires, and pump motors

CMP- 2, David Humphrey NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000440
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Challenge with this type of 
installation is presence during 
inspection (Typically installed 
after occupying building)





Photo courtesy of IAEI Archives



Photo courtesy of IAEI Archives

Accidents when water and electricity are 
used together have happened and GFCI 

protection for receptacles is now required
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel- (D) Specific Appliances
The appliances (cord-and-plug and hard-wired) requiring ground-fault circuit-
interrupter (GFCI) protection were placed into a list format for easier use

GFCI protection will apply to outlets supplied by a branch circuit of 150 volts or less to 
ground and 60 amperes or less in a single-phase system

New appliances appear in red text:

CMP- 2, Joseph Wages, Jr.

Wall-mounted ovens
Counter-mounted 
cooking units
Clothes dryers 
Microwave ovens

Automotive vacuum 
machines
Drinking water coolers and 
bottle fill stations
High-pressure spray washing 
machines

Tire inflation machines
Vending machines
Sump pumps
Dishwashers
Electric ranges

NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700011758




Photo courtesy of IAEI Archives

New appliances include:
0

- electric ranges
0

- wall-mounted ovens
0

- counter-mounted
  cooking units
0

- clothes dryers 
0

- microwave ovens
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210.8 Ground-Fault Circuit-Interruption Protection for 
Personnel- (F) Outdoor Outlets
Ground-fault circuit-interrupter (GFCI) protection is to be installed when the 
equipment supplied by an outlet covered under the requirements of this 
section is replaced

This addresses issues of older existing outlets that are not GFCI protected

Will require GFCI protection for dwelling outdoor outlets when the electrical equipment is 
replaced that receives power from that older existing outlet

This change will increase the overall level of safety by providing the same level of 
protection

Notice: TIA 23-3 (TIA Log #1664) created Exception No. 2 stating that 
GFCI protection not required for listed HVAC equipment

This exception will expire September 1, 2026

CMP- 2, David Humphrey NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700012004
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Photo courtesy of IAEI Archives
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210.11 Branch Circuits Required

The text was clarified so that 15-ampere branch circuits are permitted to 
serve receptacle outlets installed in a dwelling unit garage

If a 15-ampere branch circuit(s) is installed, it would be in addition to the 20-ampere circuit 
supplying the required garage receptacles 

This would not diminish the required 20-ampere circuit requirement found at 210.52(G)(1)

Applies to garages of any size (1,2,3,4, etc., vehicle bays)

Equipment such as a central vacuum unit or garage door opener is allowed to be supplied 
by a branch circuit that limits ampacity to 15 amperes

This change will alleviate any confusion about garage branch circuit requirements

CMP- 2, David Humphrey NFPA LINK©

(C) Dwelling Units- (4) Garage Branch Circuits

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700010484
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210.11 Branch Circuits Required

New Exception No. (2):  Added to permit the 20-ampere branch circuit 
supplying a single vehicle bay garage to supply other equipment in 
accordance with requirements in 210.23(A)(1) and (A)(2)

A single-bay garage is only mandated to be provided with one receptacle outlet 
on the 20-ampere branch circuit

The branch circuit will provide adequate circuit capacity to supply other loads 

These loads are likely to be limited in number due to the reduced space 
availability in the garage

CMP- 2, David Humphrey NFPA LINK©

(C) Dwelling Units- (4) Garage Branch Circuits

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700010484
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Photo shows a residential irrigation control panel 
that is allowed to be placed on a 15-ampere 
branch circuit (still requires GFCI protection)
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210.12 Arc-Fault Circuit-Interrupter Protection (AFCI)
Reformatted for clarity making it easier to understand requirements 

The 10-ampere branch circuit was added to the branch circuit sizes 
allowed for these locations, and subdivisions were renamed 

(A) Means of Protection: Now lists the protection methods available 

(B) Dwelling Units: Includes the list of areas of the dwelling unit

(C) Dormitory Units: Specific requirements for dormitory units

(D) Other Occupancies: Includes expanded areas for AFCI protection 

(E) Branch Circuit Wiring Extensions, Modifications, or Replacements: 
Clarity changes included this cycle 

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000452
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210.12 Arc-Fault Circuit-Interrupter Protection (AFCI)

New List Item (3): Rooms designed exclusively as sleeping rooms in places 
such as firehouses, rescue squads, police departments, and similar locations 
are to be protected by one of the methods in 210.12(A)(1) through (A)(6) 

All 120-volt single-phase, 10, 15, and 20-ampere branch circuits supplying devices or 
outlets for these rooms are now required to be provided with arc-fault circuit-interrupter 
(AFCI) protection

These rooms are occupied in much the same way as bedrooms of dwellings or as guest 
rooms of hotels and motels and should be provided with the same level of safety

Note:  Two new subsections were added in 210.12, and many existing subsections were 
modified for clarity and useability 

In some cases, list items replaced long lines of text that detailed locations requiring 
AFCI protection

CMP- 2, David Humphrey NFPA LINK©

(D) Other Occupancies

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700010485
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210.17 Guest Rooms and Guest Suites
Assisted living facilities were added to the existing list of locations requiring 
their branch circuits to be installed per the requirements for dwelling units if a 
permanent means for cooking exists

Assisted living facilities were seen as having the same characteristics as a guest 
room and guest suite, which were addressed in the 2020 NEC
If was felt that they should observe the same branch circuit requirements as 
dwelling units
The previous locations in this section were placed into a list format for added 
clarity
Informational notes were also included for guidance with:

laundry branch circuits and 
direction towards the Life Safety Code for the definition of an assisted living 
facility

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000459
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210.19 Conductors- Minimum Ampacity and Size
Revised to clarify that the voltage limitation should apply to the circuit, not the 
conductor insulation rating, and to specify this section applies to branch 
circuits not exceeding 1000 volts ac or 1500 volts dc

There was confusion as to if the voltage limitation applied to the circuit or if it 
applied to the insulation rating of the conductor

This has been clarified by the action of the code making panel  

Due to the creation of new Article 235, language was added at 210.19 stating that 
this section applies to “not more than 1000 volts ac or 1500 volts dc”

Article 235 entitled Branch Circuits, Feeders and Services Over 1000 Volts ac, 
1500 Volts dc, Nominal is intended to apply to voltages over 1000 volts ac and 
1500-volt dc

CMP- 2, Joseph Wages, Jr. NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000461
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210.23 Permissible Loads 
Permissible Loads, Multiple-Outlet Branch Circuits 10 Ampere Branch 
Circuits

This change covers permitted and non-permitted use of a 10-ampere branch circuit

Installation requirements were necessary for the use of a 10-ampere branch circuit if the 
installer chose to do so

Advantages include lower cost due to smaller conductors with loads such as increased 
LED lighting installations

A 10-ampere branch circuit can supply loads for lighting outlets, lighting circuits for 
bathroom and laundry area exhaust fans within dwelling units, and a gas fireplace unit 
served by an individual branch circuit

A 10-ampere branch circuit cannot supply loads for receptacle outlets, fixed 
appliances (except as permitted for individual branch circuits), garage door openers, or 
laundry equipment

CMP- 2, Joseph Wages, Jr. NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000490
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A 10-ampere branch 
circuit can supply loads 

for lighting outlets
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An individual 10-ampere 
branch circuit can supply 
electrical needs to a gas 

fireplace unit
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A 10-ampere branch circuit cannot 
supply loads for receptacle outlets

10 ampere receptacle configurations 
currently do not exist
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A 10-ampere branch 
circuit cannot supply 

loads for laundry 
equipment
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A 10-ampere branch 
circuit cannot supply 

loads for garage 
door openers
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210.52 Dwelling Unit Receptacle Outlets

(2) Island and Peninsular Countertops and Work Surfaces

The requirement for receptacles serving the countertop or work surface of an 
island or peninsula has been made optional, but guidance for their location 
has been maintained when they are provided

Data compiled by the Consumer Products Safety Commission (CPSC) document 
45 reports of burns or other injuries between January 1991 and 2020

An estimated 9,700 burns or other injuries were treated in U.S. hospital 
emergency rooms

Most injuries were the result of hot contents being spilled from countertop cooking 
appliances on children who pulled the appliance cord 

CMP- 2, Joseph Wages, Jr. NFPA LINK©

(C) Countertops and Work Surfaces

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700012006
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210.52 Dwelling Unit Receptacle Outlets

(2) Island and Peninsular Countertops and Work Surfaces
In the event a receptacle outlet is not provided, the electrical contractor must 
provide a method to the island or peninsula for the future addition of a receptacle 
outlet 

Some examples may include:

NM or UF cable in a box with cover

Unfinished basement access to below the island or peninsula

CMP- 2, Joseph Wages, Jr. NFPA LINK©

(C) Countertops and Work Surfaces

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700012006
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Receptacle outlets 
will now be 

optional for kitchen 
islands and 

peninsular locations
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When a receptacle is  provided it 
must be located to prevent cords 
from hanging over the edge

Receptacle outlets are optional, but 
provisions need to be provided to add 
later. (when the homeowner request)

They cannot be installed on the side of 
the cabinet but can be installed on the 

countertop surface. 
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210.52 Dwelling Unit Receptacle Outlets

It has been clarified that the receptacle provided for premises security 
systems does not meet the receptacle requirements of 210.52(G)

This will ensure that the required receptacle(s) for the basement, garage, or accessory 
building is provided with ground-fault circuit-interrupter (GFCI) protection

Confusion has arisen in the field concerning a receptacle that serves the premises 
security system that is not required to have GFCI protection also being used to meet the 
receptacle outlet required by 210.52(G)

This should reduce misunderstanding between installers and the authority having 
jurisdiction (AHJ) about the requirements for a GFCI receptacle outlet in the above 
locations that might also contain a premises security system

CMP- 2, Joseph Wages, Jr. NFPA LINK©

(G) Basements, Garages, and Accessory Buildings

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000533
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210.62 Show Windows
This change clarified the intent of the receptacle outlets is for each show 
window location

There had been confusion by electrical professionals as to how the previous Code 
language was to be applied during electrical installations

New language makes this requirement easier to understand for both the installer and the 
inspection authority (AHJ)

This change was not included in the IAEI Analysis of Changes book

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000542
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210.70 Lighting Outlets Required
Laundry areas have been added to the existing list of locations in 
210.70(A)(1), requiring a listed wall-mounted control device to be installed for 
the lighting outlet

Prohibits the switch or wall-mounted control device from relying solely on a battery 
unless provided with a means to energize lighting outlets upon failure

This requirement only applies to dwelling unit locations in the following locations: 

every habitable room

kitchen

laundry area and 

bathroom 

It should be noted that a wall-mounted control device controlling a receptacle(s) cannot be 
installed instead of a lighting outlet(s) in kitchens, laundry areas, and bathrooms

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700000545




Wall mounted 
control device  
installed at the 
entrance of the 
laundry area



Article 215 
Feeders
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215.15 Barriers
When feeder taps or transformer secondary conductors supply panelboards, 
switchboards, switchgear, or motor control centers, there must be barriers 
installed at load terminations when such terminations remain energized when 
the disconnect for the taps (or transformer secondary conductors) is in the off 
(open) position

When feeder taps or transformer secondary wiring feed a panelboard, for example, the 
line terminal lugs to a main breaker for the panelboard would remain energized even 
when the main breaker is turned off

Would add safety to the installation by requiring covers or barriers over the line terminals 
to the main breaker

Will provide additional safety for electrical workers

CMP- 10, Doug Smith NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/215#ID000700012392
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215.18 Surge Protection
New Section requires Type 1 or 2 SPDs when a service or feeder supplies a 
dwelling unit, dormitory unit, guest rooms of hotels and motels, and sleeping 
rooms/areas of nursing homes and limited-care facilities

Voltage surges can damage important sensitive equipment, such as smoke 
alarms, AFCIs, and GFCIs
These devices are very important in areas where people sleep
Rules have been expanded to ensure that SPDs are also required for feeders 
supplying other occupancies or areas used for sleeping purposes
Requirements specify SPD’s must have a nominal discharge rating not less than 
10kA
Note new requirements located for SPDs at 225.42 and 230.67

CMP- 10, Doug Smith NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/215#ID000700012393
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Article 220 
Branch-Circuit, Feeder, and Service 
Load Calculations
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Article 220 Restructuring
It was recognized that a few sections were not in the correct places within this 
Article.  The following changes shifted the requirements into the correct 
buckets:

Section and Table 220.12 in part II for branch circuits is not used for calculating 
loads on branch circuits (This section was appropriately relocated to Part III)

Section 220.14 is titled “Other Loads – All Occupancies” yet this section included 
first level subdivisions dedicated to “Occupancy types”

The following were moved into their own sections found in part III
220.14(J) Dwelling Units moved to 220.41 “Dwelling Units, Minimum Unit Load”

220.14(K) Office Buildings moved to 220.43 with same name

220.14(M) Hotel and Motel Occupancies moved to 220.44 with same name

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/220#ID000700000581
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220.1 Scope
Information was added to the scope of Article 220 concerning calculation 
methods for health care facilities and marinas, boatyards, floating buildings, 
and commercial and noncommercial docking facilities

Two new parts were added to Article 220 and referenced in the scope

Part VI addresses calculation methods for health care facilities 

Part VII addresses calculation methods for marinas, boatyards, floating 
buildings, and commercial and noncommercial docking facilities

The existing Figure Informational Note 220.1 was also revised

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/220#ID000700000581
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220.5 Calculations

Areas such as garages, or unfinished areas that can be adaptable for 
future use as a habitable room or occupiable space are no longer 
excluded from the calculated floor area of the building, dwelling unit or other 
area

A new subsection (C) was added to Section 220.5(C) entitled “Floor Areas”

The previous text “not adaptable for future use” was considered subjective and 
reworded for clarity

Garages and other spaces often are used as ancillary space to the habitable portions of 
the dwelling

These spaces will now be included in dwelling, building, or other space square foot 
calculation

CMP- 2, David Humphrey NFPA LINK©

(C) Floor Areas

https://link.nfpa.org/publications/70/2023/chapters/2/articles/220#ID000700013945
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220.57 Electric Vehicle Supply Equipment (EVSE) Load
New Section 220.57 has been added to specify load calculations for Electric 
Vehicle Supply Equipment (EVSE) 

Electric Vehicle Supply Equipment (EVSE) is becoming more and more prevalent

Charging infrastructure is necessary, and there was a need for the NEC to offer 
some direction as to load calculation requirements

This language specifies the use of 7200 volt-amperes or the VA rating from the 
nameplate of the equipment, whichever is the larger of the two

A 7200 volt-ampere (VA) minimum requirement was chosen and is based on a 30 
ampere, 240-volt, single-phase circuit

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/220#ID000700014216
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220.70 Energy Management Systems (EMSs)
A new section has been added to specify load calculations for Energy 
Management Systems (EMSs)

Resulted from a correlating committee task group focused on alternative energy 
requirements

Seeks to build upon specific allowances providing a new option for any load connected to 
a feeder or service conductor where these loads are controlled to a maximum limit that 
effectively restricts the total loads operated at one time

If an EMS is used in accordance with 750.30, requirements are provided concerning the 
maximum value setpoint

The option allows electric distribution systems to be utilized in a safe and effective manner

This will help property owners to pursue the use of EMS equipment without requiring 
extensive electrical system upgrades

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/220#ID000700013595
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220.110 Receptacle Loads
New demand factors for receptacles added to Part VI, Health Care Facilities, 
for Category 1, 2, 3, and 4 patient care spaces

Table 220.110(1) Demand Factors for Receptacles Supplied by General-Purpose Branch 
Circuits in Category 1 and Category 2 Patient Care Spaces
Table 220.110(2) Demand Factors for Receptacles Supplied by General-Purpose Branch 
Circuits in Category 3 and Category 4 Patient Care Spaces
The Correlating Committee and the Standards Council determined that CMP-2 has 
responsibility for occupancy-based load calculations and demand factors (Note: CC gave 
purview of this requirement to CMP-15 at CC Meeting)
The focus was concerning the large number of receptacles required in Category 1 and 
Category 2 patient care spaces
New tables were developed, which included demand factor values to apply to receptacles 
used in a health care facility

CMP- 2, Joseph Wages, Jr. NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/220#ID000700013592
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Change driven by increased number of required receptacles in a hospital.  
Section 6.2 of NFPA 99 was revised increasing the number of receptacles 
required in operating rooms. NFPA 70 517.19(C) requires operating rooms to 
be provided with a minimum of 36 receptacles.
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220.120 Receptacle Loads
Marinas, Boatyards, Floating Buildings, and Commercial and Noncommercial 
Docking Facilities

Requirements of Section 555.6 have been relocated to Part VII 220.120

This will not change the requirements for load calculations or demand factors

Article 220 entitled Branch Circuit, Feeder, and Service Load Calculations, is the 
logical place for users of the Code to find information concerning these 
calculations

CMP- 2, David Humphrey NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/220#ID000700014703
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Outside Branch-Circuits and 
Feeders
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Sections 225.5  and 225.7 
Sections 225.5, Size of Conductors 1000 Volts, Nominal, or Less, and 225.7, 
Lighting Equipment Installed Outdoors, were deleted

Section 225.5 was redundant since such requirements can be found in Articles 215 and 
220

Section 225.7 was also redundant since such requirements can be found in Articles 210 
and 220

CMP- 10, Doug Smith NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/225#ID000700000699


iaei.org

225.41 Emergency Disconnects 
New requirements for an emergency disconnect at a readily accessible 
outdoor location for one-and two-family dwelling units that are served by 
feeders

One-and two-family dwelling unit are not always fed by a service but instead by an 
outdoor feeder

This ensures that all new one-and two-family dwelling units are provided with an 
emergency disconnect located at a readily accessible outdoor location on or within 
sight of the dwelling unit (see definition of Within Sight in Article 100)

This disconnect to be marked as “EMERGENCY DISCONNECT” 

Plaque, or directory must also be provided adjacent to the emergency disconnect 
identifying the location(s) of any other energy source disconnect on the premises

The disconnect must be on or within sight of the dwelling unit

CMP- 10, Doug Smith NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/225#ID000700012398
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230.62 Service Equipment- Enclosed or Guarded

Clarifies the requirements for barrier installation in service equipment when 
the service disconnect is in the open position

Installed in such a way that no uninsulated, ungrounded busbars or terminals are 
exposed to inadvertent contact while load terminations are being serviced when 
the service disconnect is in the open position

Main point of the barrier requirement is to provide insulation to busbars or 
terminals while load terminations are being serviced

Barriers have proven to increase safety for electrical professionals working on 
service equipment

CMP- 10, Doug Smith NFPA LINK©

(C) Barriers

https://link.nfpa.org/publications/70/2023/chapters/2/articles/230#ID000700000888
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230.67 Surge Protection

Existing term “dwelling units” changed to “the following occupancies” and 
added a list of additional locations that now require protection by a surge-
protective device (SPD)

Service equipment can, at times, be subjected to surges that inflict damage on systems 
designed to provide life safety

Recognized industry authorities such as NEMA, IEEE, and UL, have collected data 
showing surges cause significant damage

Electronic life-saving equipment, such as fire alarm systems, GFCIs, AFCIs, and smoke 
alarms, could be rendered inoperable when a surge occurs (Many times, this damage is 
undetected by the owner)

IAEI Codes and Standards Committee NFPA LINK©

(A) Surge-Protective Device

https://link.nfpa.org/publications/70/2023/chapters/2/articles/230#ID000700011447
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230.67 Surge Protection (cont.)

Existing term “dwelling units” changed to “the following occupancies” and 
added a list of additional locations that now require protection by a surge-
protective device (SPD)

Additional occupancies added include: 

dormitory units, 

guest rooms and guest suites of hotels and motels, and 

areas of nursing homes and limited-care facilities used exclusively as patient 
sleeping rooms

IAEI Codes and Standards Committee NFPA LINK©

(A) Surge-Protective Device (cont.)

https://link.nfpa.org/publications/70/2023/chapters/2/articles/230#ID000700011447
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230.71 Maximum Number of Disconnects

Transfer switches were added to clarify that they must be listed for and used 
as service equipment

Sections 230.71(B)(4) and (6) increase the ease of usability for the Code by adding these 
requirements to the existing list items

Motor control centers used as service equipment were also added with requirements 
limiting a maximum of two service disconnects per single motor control center and barriers 
required between each unit or compartment containing a service disconnect

Barrier provisions were added for additional types of service equipment to improve safety 
by reducing the likelihood of a person or maintenance equipment coming in contact with 
energized parts while servicing load terminations

Each service disconnect is to be provided in a separate compartment

CMP- 10, Doug Smith NFPA LINK©

(B) Two to Six Service Disconnecting Means

https://link.nfpa.org/publications/70/2023/chapters/2/articles/230#ID000700000900
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230.71 Maximum Number of Disconnects

An exception was added to clarify that existing service equipment is not 
required to comply with the provisions of 230.71(B) when existing equipment 
was installed in compliance with previous editions of the NEC, allowing for up 
to six service disconnects in a single enclosure or compartment

Will aid in the enforcement of service equipment disconnecting means installed before this 
edition of the Code

Concern was expressed when an installer wanted to add a disconnect to existing service 
equipment that allowed for more than one disconnect means

Could be interpreted that the entire service equipment was required to be replaced

New exception clarifies that existing service equipment in compliance with previous 
editions of the NEC is not required to be upgraded

CMP- 10, Doug Smith NFPA LINK©

(B) Two to Six Service Disconnecting Means

https://link.nfpa.org/publications/70/2023/chapters/2/articles/230#ID000700000902
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230.85 Emergency Disconnects
Section 230.85 was reorganized into sub-sections with titles to better align with the 
formatting requirements of the NEC Style Manual

Clarifies that meter disconnects integral to meter mounting equipment or other listed 
disconnects used as the emergency disconnect cannot be marked as “suitable ONLY for use 
as service equipment” 

This requirement does not apply to the regular service disconnect(s) for the one- and two-
family dwelling [see 230.85(B)]  

Section 230.85(C) was added to clarify that all of 230.85 applies to new (or replaced) service 
equipment

An exception was added to clarify that when only meter sockets, service conductors, service 
raceways, and/or fittings are replaced, 230.85 does not apply

Section 230.85(D) specifies that a plaque or directory be provided adjacent to the emergency 
disconnect identifying the location(s) of any other energy source disconnect on the premises

CMP- 10, Doug Smith NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/230#ID000700011452
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Article 235 Branch Circuits, Feeders and Services Over 1000 Volts ac, 
1500 Volts dc, Nominal
New Article 235, entitled Branch Circuits, Feeders and Services Over 1000 Volts ac, 
1500 Volts dc, Nominal has been created to govern medium voltage branch 
circuits

This new article will become the placeholder for information pertaining to medium voltage branch 
circuits, feeders and services

Previously, information for medium voltage branch circuits was located throughout the NEC

Requirements from Article 210 were reviewed for applicability to medium voltage branch circuits

Information from Article 210 that was applicable to these circuits have been copied and moved to 
this article

Some requirements were modified as necessary without making technical changes or modifying the 
existing requirement

Note: This was originally under the purview of CMP-2 but may be assigned to CMP-10 at the 
August 2022 Correlating Committee meeting

CMP- 2, Joseph Wages, Jr. NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/235#ID000700014705
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Article 235 Branch Circuits Over 1000 Volts ac, 1500 Volts dc

Photos courtesy of Chris Faucette, CMP-17
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Overcurrent Protection
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240.1 Scope
Article 240 now only applies for installations not more than 1000 volts, 
nominal (Medium voltage requirements relocated to Article 245)

Parts I through VII: 

General requirements for overcurrent protection and overcurrent protective 
devices not more than 1000 volts, nominal

Part VIII: 

Overcurrent protection for supervised industrial installations operating at voltages 
of not more than 1000 volts, nominal

Article 245:

Overcurrent Protection for Systems Rated Over 1000 Volts ac, 1500 Volts dc

CMP- 10, Doug Smith NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/240#ID000700014760
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240.2 Reconditioned Equipment
The reconditioning requirements previously located at 240.62 and 240.88 
were relocated to Section 240.2

The xxx.2 sections have started becoming the placeholders for reconditioned equipment 
requirements

Restrictions on using reconditioned GFPE or GFCI devices were added

A new and listed device should be installed in its place upon failure of the device

This complies with Correlating Committee recommendations 

Adds usability for the NEC user as this placeholder will be consistently located in each 
article

CMP- 10, Doug Smith NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/240#ID000700014760
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240.4 Protection of Conductors

Adjustable trip overcurrent protective devices are permitted to have an 
ampacity value set that does not exceed the next higher standard overcurrent 
protection device ampacity value [per Table 240.6(A)] above the ampacity of 
the conductors being protected

Adjustable trip overcurrent devices are being used increasingly throughout the country

Requirements of 240.4(B)(1), 240.4(B)(2), and 240.4(B)(3) still apply

Adjustable trip overcurrent protective device must be provided with restricted access per 
240.6(C)

Adds flexibility for designers and electrical professionals when choosing overcurrent 
protection devices for electrical systems

CMP- 10, Doug Smith NFPA LINK©

(B) Overcurrent Devices Rated 800 Amperes or Less

https://link.nfpa.org/publications/70/2023/chapters/2/articles/240#ID000700000967
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240.4 Protection of Conductors

(3) 14 AWG Copper-Clad Aluminum

New added list item to the list of permitted small conductors
Has been added to align with other small conductors permitted per 240.4(D)

Overcurrent protection device rating for the conductors cannot exceed 10 amperes, 
and the maximum continuous load on the circuit cannot exceed 8 amperes

Branch-circuit-rated breakers or fuses that the conductors connect to must be listed and 
marked for use with such conductors

Offers the electrical industry more flexibility when choosing types of conductors to install 
for certain circuits

CMP- 10, David Williams NFPA LINK©

(D) Small Conductors

https://link.nfpa.org/publications/70/2023/chapters/2/articles/240#ID000700014770




iaei.org

240.6 Standard Ampere Ratings

Table 240.6(A) Standard Ampere Ratings, 10 ampere was added to the list 
of standard ratings of overcurrent protection devices

10 ampere rated fuses and circuit breakers are available and being used in the field

Clarifies that such devices are permitted to be used

Table listing of ampere ratings is more user friendly that the lines of text that appeared in 
previous editions of the NEC

Offers more flexibility to the electrical industry when choosing overcurrent protection 
devices for certain circuits

CMP- 10, David Williams NFPA LINK©

(A) Fuses and Fixed-Trip Circuit Breakers

https://link.nfpa.org/publications/70/2023/chapters/2/articles/240#ID000700000992
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240.6 Standard Ampere Ratings

Allows for remote access to adjustable-trip circuit breakers through a direct 
local nonnetworked interface or a networked interface connection

Due to SMART devices, provisions were needed to reduce likelihood of impact from  
cybersecurity attached for safety concerns

When the connection is through a networked interface:

the circuit breaker and associated software must be evaluated for cybersecurity

OR a cybersecurity assessment of the network is required to be completed, and 
documentation of such assessment must be provided to those authorized to inspect, 
operate, and maintain the system

CMP- 10, David Williams NFPA LINK©

(D) Remotely Accessible Adjustable-Trip Circuit Breakers

https://link.nfpa.org/publications/70/2023/chapters/2/articles/240#ID000700012429
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240.7 Listing Requirements
New listing requirement requires branch-circuit overcurrent protective 
devices, relays, and circuit breakers that provide ground-fault protection of 
equipment (GFPE) and ground-fault circuit interrupter (GFCI) devices must 
be listed

Added to eliminate any confusion about whether or not such devices need 
to be listed 

Provides jurisdictions a tool to require the listing of equipment as a basis to 
approve such devices

Only applies to overcurrent protective devices no more than 1000 Volts

CMP- 10, David Williams NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/240#ID000700012430


Device equipped with
Ground Fault Protection

Branch-circuit overcurrent protective devices, relays, and circuit breakers that provide ground-fault 
protection of equipment (GFPE) and ground-fault circuit interrupter (GFCI) devices must be listed

Photos courtesy of Eaton

Type GHCGFEP 
cable-in\cable-out 
30 mA industrial
ground-fault circuit 
protector
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240.11 Selective Coordination
Clarifies that whenever the NEC requires a feeder overcurrent protective 
device to be selectively coordinated with a service overcurrent protective 
device, then ALL feeder overcurrent devices connected to such service 
must be selectively coordinated with the service overcurrent device

Closes any loopholes or gaps in the Code 

Previously it could be interpreted that only certain feeder overcurrent protective devices 
needed to be included in the coordination study

All feeder overcurrent protective devices need to be included when such devices are fed 
by the same service overcurrent protective device in order to obtain proper selectivity

Ensures the service overcurrent protective device is less likely to open since all feeder 
overcurrent protective devices are included in the coordination study

CMP- 10, David Williams NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/240#ID000700012431
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Whenever the NEC requires a feeder overcurrent protective device to be 
selectively coordinated with a service overcurrent protective device, the following 
sections apply:

NEC Section System

620.62 Elevators (multiple elevators on single feeder)

645.27 Critical operations data systems

695.3(C)(3) Multi-building campus-style complexes (fire pumps) 

700.32 Emergency systems

701.27 Legally required standby systems

708.54 Critical operations power systems

240.11 Selective Coordination (cont.)

Thomas Domitrovich, Contributor
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240.16 Interrupting Ratings
Now specifies that the minimum interrupting rating of a branch-circuit 
overcurrent protective device is 5,000 amperes

Previously found in the definition of Overcurrent Protective Device (Branch-Circuit 
Overcurrent Protective Device)

NEC Style Manual specifies that definitions are not permitted to contain requirements or 
recommendations

The 5,000-ampere interrupting rating requirement was moved from the definition to this 
section

CMP- 10, David Williams NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/240#ID000700014775


Overcurrent devices not marked 
with an interrupting rating  have a 
minimum interrupting rating of 
5,000 Amperes.
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Revision replaces the words “similar enclosures” in the existing exception due 
to it being vague and not addressing many legitimate applications

Addresses a couple of issues that have caused enforcement problems due to the words 
“similar enclosures”

Consider the NEMA 4X stainless steel panel with bolted covers are designed with a series 
of bolts around the perimeter

This is not an industrial control panel, nor is it a “similar enclosure”

Revised exception clarifies that any readily accessible requirements that would normally 
apply to the overcurrent devices must still be applied to the enclosure itself

This includes any enclosed device(s) with the door or cover in the open position 

Fred Hartwell, IAEI Contributor

240.24 Location in or on Premises

NFPA LINK©

(A) Accessibility

https://link.nfpa.org/publications/70/2023/chapters/2/articles/240#ID000700001031
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240.24 Location in or on Premises

Overcurrent protective devices (other than supplementary overcurrent 
devices) are no longer allowed in ANY bathroom or in showering facilities or 
locker rooms having showering facilities

Addresses the difficulty of accessing a bathroom when such bathroom is occupied

No practical reason to continue with the permissive requirement of having overcurrent 
protective devices in bathrooms of any occupancy

Overcurrent protective devices are also no longer allowed in showering facilities or locker 
rooms having showering facilities since such areas present similar hazards as a bathroom

This will likely have the largest effect on facilities or occupancies having limited square 
footage

Office buildings are occupancies where electrical panels can be found in bathrooms

CMP- 10, David Williams NFPA LINK©

(E) Not Located in Bathrooms

https://link.nfpa.org/publications/70/2023/chapters/2/articles/240#ID000700001038




Article 242 
Overvoltage Protection
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242.2 Reconditioned Equipment
Surge protective devices (SPDs) and surge arresters cannot be reconditioned

SPDs are not dependent on the specific equipment they are connected to

When they reach the end of their usable life span, a new and listed SPD should be 
installed in its place

Will add safety to the electrical system

CMP- 10, David Williams NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/242#ID000700014776
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242.9 Indicating
New requirement added requiring all surge-protective devices (SPD) to be 
provided with an indication notification to the occupant that the SPD is in 
working order

Occupants of offices and other occupancies spend a lot of time trying to figure out why 
equipment is not working that is plugged into an SPD

An indication of some type is needed for the end user to determine if the SPD is working 
properly

Now addressed by the Code so that building occupants can identify whether an SPD is 
functioning properly or if such device needs to be replaced

CMP- 10, David Williams NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/242#ID000700012444




Article 245 
Overcurrent Protection for Systems 
Rated Over 1000 Volts ac, 1500 
Volts dc
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Article 245 Overcurrent Protection 
Portions of Articles 215, 225, 230, and 240 dealing with conductors or 
systems operating at over 1,000 volts relocated to Article 245, Overcurrent 
Protection for Systems Rated Over 1000 Volts AC, 1500 Volts DC

Help to increase the usability of the NEC by having requirements for systems 
operating over 1,000 volts be located in their own articles

Enforcement community has expressed concerns regarding the lack of needed 
requirements in the Code 

Industry is experiencing an increasing installation of medium voltage systems by 
designers and installers

CMP- 10, David Williams NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/245#ID000700013014




Article 250 
Grounding and Bonding
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250.24 Grounding of Service-Supplied AC Systems
The panel added the word “shall” where necessary to clarify electrical 
professionals’ understanding of installing conductors connected in parallel

Several changes were made to meet the requirements of the NEC Style Manual

In the Exception to 250.24(2), “The system” was replaced with “Impedance 
grounded system” to clarify the exception helping to correlate with 250.36 and 
the changes made for that section

Section 250.24(D)(2), Connected in Parallel, was relocated after “Conductors” 
and has been revised to a list format for additional clarity and useability

CMP- 5, Bill Pancake NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001166
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250.24 Grounding of Service-Supplied AC Systems

(2) Conductors in Two or More Raceways or Cables Connected in 
Parallel

Clarifies the requirements concerning grounded parallel conductors for service equipment 
found at: 

250.24 Grounding of Service-Supplied AC Systems
(D) Grounded Conductor Brought to Service Equipment

When paralleled grounded service conductors in raceways and cables are connected 
in parallel, the size of the grounded conductor should be based upon the size of the 
ungrounded conductor in the raceway or cable
Previous language used the word “installed,” which was grammatically incorrect
The word “connected” has replaced the word “installed” adding clarity and usability to the 
Code

IAEI Contributor- Paul Dobrowsky NFPA LINK©

(D) Grounded Conductor Brought to Service Equipment

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001177
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250.30 Outdoor Source

Remove the word “neutral” from 250.30(C) to be consistent with other 
locations within the NEC and be consistent with language found at 250.36 
and 250.187  

“Neutral” was removed from impedance grounded neutral systems because it was 
removed elsewhere in the code to comply with the NEC Style Manual

Correlates with the new definition found in Article 100 for Impedance Grounded System

When consistency in terminology can be achieved, the Code becomes more user-friendly

CMP- 5, Bill Pancake NFPA LINK©

(C) Outdoor Source

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001207
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250.36 Impedance Grounded Systems - 480 Volts to 
1000 Volts
Removed the words “High” and “Neutral” from the title of Section 250.36, 
renaming the section to be Impedance Grounded Systems - 480 Volts to 
1000 Volts 

New definition for “impedance grounding conductor” was also created to 
replace the phrase “grounded system conductor” 

Clarifies that the conductor that connects the neutral point to the impedance of an 
impedance grounded system does not meet the definition of a “grounded 
conductor” in Article 100

Another change was made by deleting the word “Equipment” and replacing it with 
“Impedance” for the definition of “Impedance Bonding Jumper”

CMP- 5, Bill Pancake NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001225
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250.36 Impedance Grounded Systems- 480 Volts to 
1000 Volts
Photo shows the typical ground 
detection and alarm system 
associated with an impedance 
grounded system

Has visual as well as audible 
alarm features

Manufactured by Post Grover

CMP- 5, Bill Pancake
Photo courtesy of Rob Bowman
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250.50 Grounding Electrode System, 250.52(A)(3)(1) Concrete- Encased 
Electrode, 250.52(B)(3) Not Permitted for Use as Grounding Electrodes

The term “reinforcing steel or rods” was replaced with “rebar”  
Revision was done in all three sections of the Code for consistency

250.50 Grounding Electrode System

250.52(A)(3)(1) Concrete- Encased Electrode

250.52(B)(3) Not Permitted for Use as Grounding Electrodes

Makes it easy to understand and adds consistency in the field and the construction 
industry (many use the term “rebar”)

Harmonizes the term to be consistent with the language preferred in 250.68(C)

CMP- 5, Bill Pancake NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001234
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250.64 Grounding Electrode Conductor Installation

A new requirement now prohibits openings in enclosures intended for ventilation to 
be used to install the grounding electrode conductor

Ventilation openings are provided to ensure that adequate cooling air is provided 
for safe operation of the equipment under normal and abnormal conditions

Listing of the equipment is predicated on these openings not being obstructed, 
such as by the installation of raceways or conductors through the opening

Using one or more of these opening to install conductors, such as a grounding 
electrode conductor block adequate ventilation

A similar requirement was made for Transformers at 450.10 Grounding and 
Bonding in the 2020 NEC 

IAEI Contributor- Chuck Mello NFPA LINK©

(G) Enclosures with Ventilation Openings

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700012446
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Photo courtesy 
of IAEI Archives
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250.70 Methods of Grounding and Bonding Conductor 
Connection to Electrodes
The section has been divided into two new first level subdivisions (A) and (B)

The list of methods for connection to grounding electrodes has been eliminated

(A) General

(B) Indoor Communications Systems

IAEI Contributor- Chuck Mello NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001289
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250.70 Methods of Grounding and Bonding Conductor Connection 
to Electrodes

It was identified that there are no pipe fittings, pipe plugs or other device that 
screws into pipe that are suitable or identified for attaching a grounding electrode 
conductor and the list item has been removed

The list item for communications system has been moved to the new list item (B) 
as a permitted method

A new informational note was added to clarify to users that a connector or fitting 
that is listed as suitable for direct burial is also listed and suitable for concrete 
encasement

See UL 467, Standard for Safety Grounding and Bonding Equipment, for 
additional information

IAEI Contributor- Chuck Mello NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001289
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250.94 Bonding for Communications Systems 

This now recognizes the Intersystem Bonding Termination Device (IBT) as 
the location “for” the grounding electrode conductor

The words “or to” were removed and replaced with “for” which clarifies that the 
IBT is the location “for” the grounding electrode conductor

Updated language at 250.94(A)(4) a and b helps to clarify this section for the 
electrical professional

Informational Note 1 was returned to the panel by the Correlating Committee to 
be addressed so it would comply with NEC Style Manual

The Informational Note was removed as the panel could not find a way to meet 
the requirements of the NEC Style Manual

CMP- 5, Bill Pancake NFPA LINK©

(A) Intersystem Bonding Termination Device

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001301
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250.106 Lightning Protection Systems
The edition date of the NFPA 780 standard was removed for Informational 
Note No.1 and updated for Informational Note No. 2   

Revisions to 90.5(C) states that the reference is to be the latest edition of the 
standard unless the standard reference includes a date

Edits to the Informational Notes were made for clarity and compliance with the 
NEC Style Manual

CMP- 5, Bill Pancake NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001338


Photos courtesy of IAEI Archives
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250.118 Types of Equipment Grounding Conductors
This section was reorganized into two first level subdivisions

(A) Permitted:

250.118(A)(5)(f) and 250.118(A)(6)(f) were added to require a wire-type 
equipment grounding conductor or a bonding jumper in accordance 
250.102(E)(2) when flexible metal conduit or liquidtight flexible metal conduit 
with a stainless-steel core

(B) Not Permitted: 

Relocated from 250.121 which prohibits the use of grounding electrode 
conductors or structural metal frames of building or structures as an 
equipment grounding conductors

CMP- 5, Bill Pancake NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001357
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250.118 Types of Equipment Grounding Conductors (cont.)

Recognition of stainless-steel flexible and liquidtight metal conduit and 
requires a wire-type equipment grounding conductor (EGC)  

Acceptable wiring method for locations where high resistance to corrosion is encountered

The stainless-steel core provides higher resistivity than other metal types used with 
flexible conduits

A separate internal EGC or external bonding jumper is required to be installed to provide 
an effective ground-fault current path

Provides the electrical professional additional options where high resistance to a corrosive 
environment is required

CMP- 5, Bill Pancake NFPA LINK©

(A) Permitted

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001357
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250.130 Equipment Grounding Conductor Connections
Replacement of snap switches without an equipment grounding terminal with 
snap switches with an equipment grounding terminal when the branch circuit 
does not have an equipment grounding conductor

See 250.130(C) for the 6 locations for a snap switch or receptacle to be 
connected to for their EGC requirements

An added informational note provides a link to the 404.9(B) requirements 
regarding the grounding of snap switches 

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001389
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250.140 Frames of Ranges and Clothes Dryers
Section 250.140 was revised to include two first level subdivision 

250.140(A) is existing text that was relocated from the parent text  

250.140(B) was the existing exception that was written into positive text 

250.140(B)(5) adds a new list item to address the hazard of having neutral current 
on the metal normally non-current carrying parts (objectional current)

Adds copper-clad aluminum as a permitted conductor type

CMP- 5, Bill Pancake NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001403




iaei.org

250.148 Continuity of EGCs and Attachment in Boxes
Modified subdivision (A) to specify that all equipment grounding conductors 
that are spliced or terminated within a box are required to be connected 
together regardless if they are for different circuits

Clarification was needed regarding wire-type equipment grounding conductors 
(EGCs) within boxes

There was spirited debate between installers and inspectors as to if all the EGCs 
within an electrical box were required to be connected together

Also, list item (C) was revised providing the sizing requirements for the bonding 
connection to the metal box by the EGC or the equipment bonding jumper

Size is based on Table 250.122 for the largest overcurrent device for any of the 
circuits entering the box

Chuck Mello, IAEI Contributor NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/2/articles/250#ID000700001415




Chapter 3 
Wiring Methods and Material

• Article 300 
• Article 305
• Article 310
• Article 312
• Article 314
• Article 315

• Article 320
• Article 322
• Article 330
• Article 337
• Article 342
• Article 344

• Article 352
• Article 353
• Article 358
• Article 369
• Article 371
• Article 398
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Various Chapter 3 Raceway Titles 
Revised Articles 342, 344, 348, 350, 352, 353, 354, 355, 356, 358, 360, and 
362 by removing the word “Types” from their titles 

The word “Type” has been removed from the new definitions found in Article 100 for 
conduit and tubings

This editorial deletion correlates with the definition and clarifies the acronym for usability

This change was related to multiple public inputs that relocated all the xxx.2 definitions in 
the NEC to Article 100 to comply with the 2020 NEC Style Manual

The Correlating Committee established a Task Group to review the format of the wiring 
method articles regarding the use of acronyms and the use of the word “type” used with 
some acronyms

CMP- 8, Tom Moore NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/342#ID000700002332




Article 300 
General Requirements for Wiring 
Methods and Materials
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300.2 Limitations

Section was modified to add 1500 volts dc requirements in 2 locations

This allows for wiring methods located within Chapter 3 to be used for 1000 volts 
ac, 1500 volts dc, nominal, or less installations if not limited in other locations of 
the NEC

Medium voltage (MV) requirements have been relocated to new Article 305 to 
enhance usability

CMP- 3, Timothy Mikloiche NFPA LINK©

(A) Voltage

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700001554
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300.4 Protection Against Physical Damage

A new Exception No. 2 has been added which recognizes poured concrete on top 
of the metal roof decking as a means of physical protection for cables, raceways, or 
boxes installed in or under metal-corrugated roof decking

CMP- 3, Timothy Mikloiche NFPA LINK©

(E) Cables, Raceways, or Boxes Installed in or Under Metal-Corrugated 
Roof Decking

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700001579
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300.4 Protection Against Physical Damage (cont.)

Concrete limits screws from penetrating into the raceway system causing damage 
to the raceway and wiring

When the metal-corrugated sheet roof decking is covered with a minimum 
thickness 50 mm (2 in.) concrete slab, the 38 mm (1 ½ in.) spacing is not 
necessary

The concrete slab is measured from the top portion of the corrugated roofing

This also recognizes the addition of “listed steel or malleable iron fittings and 
boxes” for Exception No. 1 which are used with rigid metal conduit (RMC) and 
intermediate metal conduit (IMC)

CMP- 3, Timothy Mikloiche NFPA LINK©

(E) Cables, Raceways, or Boxes Installed in or Under Metal-Corrugated 
Roof Decking (cont.)

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700001579
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300.4 Protection Against Physical Damage

New language has been added requiring that protective fittings be installed to 
fittings “prior to the installation of conductors”

The protective fitting needs to be in place before the installation of the conductors in order 
to provide protections to these conductors

Installing this fitting after the conductors have been installed allows possible damage to 
occur to conductors being pulled into the raceway

Determining if this fitting was installed before the installation of conductors may be hard 
for an AHJ to determine during an inspection (sometimes there is no visible conductor 
damage)

There are fittings available on the market that are designed to be installed after the 
conductors have been installed 

CMP- 3, Timothy Mikloiche NFPA LINK©

(G) Fittings

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700001581
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300.5 Underground Installations

Table 300.5(A) Minimum Cover Requirements

Electrical Metallic Tubing (EMT) has been added to Column 3 of the table to 
clearly indicate that it can be installed in an underground location

EMT is permitted to be used in underground locations

Supplementary corrosion protection is generally required for EMT in direct contact with 
earth, but not required in all cases (Example: Stainless tubing) 

UL 797, Standard for Safety Electrical Metallic Tubing- Steel, also indicates that EMT is 
permitted in underground installations

A new note #6 was added to the bottom of the table to direct the Code user to 358.10 for 
additional information requirements for directly buried EMT

CMP- 3, Timothy Mikloiche NFPA LINK©

(A) Minimum Cover Requirements

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700001583
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300.5 Underground Installations

The words “direct buried” were removed from the heading leaving behind  
“conductors and cables”

The text reading as “direct buried conductors and cables,” did not apply to buried 
raceways containing conductors

Only conductors that were directly buried were included in the 2020 NEC edition

This revision will provide both the installers and inspectors clarity as to 
requirements for underground conductor and cable installations

CMP- 3, Timothy Mikloiche NFPA LINK©

(D) Protection from Damage

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700001589
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300.6 Protection Against Corrosion and 
Deterioration

The informational note referencing field-cut threads has been removed and 
added into positive language

Adding "anywhere other than at the factory where the product is listed" adds clarity
Threads cut in the field are to be coated with an electrically conductive, corrosion-resistant 
compound that has been approved for that purpose
If the threads are cut at the factory, the field installation of this protective coating does not 
apply 
Informational notes are not enforceable (these are informative to the user of the Code)

Moving the requirements into the section language allows for enforcement   

CMP- 3, Timothy Mikloiche NFPA LINK©

(A) Ferrous Metal Equipment

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700001602
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300.11 Securing and Supporting

Class 3 circuit conductors are permitted to be supported by the raceway 
containing power supply conductors that supplies the equipment

Class 2 and Class 3 cables are now able to be supported by raceway 

Support to be provided by the raceway containing power supply conductors that 
supplies the equipment

These cables are typically the same in size and weight so there should not be an 
issue

This also aligns with 725.143, which recognizes Class 2 and Class 3 circuit 
conductors and points back to 310.11(C) for their installation

CMP- 3, Timothy Mikloiche NFPA LINK©

(C) Raceways Used as Means of Support

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700001626
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300.14 Length of Free Conductors at Outlets, Junctions, and Switch Points
Language has been added permitting free conductors to be spliced at outlet, 
junction, and switch point locations 

This clarifies that the conductor is permitted to be spliced with a shorter conductor to add 
length to it and meet the 6 inches required by this section

Previously left up to interpretation as to if the free conductor had to be continuous or was 
permitted to be spliced and extended at the box

When the drywall installer router damages the conductors within the box, some inspectors 
would not allow for the conductor to be spliced (In some cases, the installer would be 
required to replace the NM cable to the box)

This caused misunderstanding and confusion between the installer and the inspector 

Additional issues could also arise where wall surfacing has been installed leaving the 
length of the free conductor less than the 6-inch requirement

CMP- 3, Timothy Mikloiche NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700001632
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300.17 Number and Size of Conductors and Cables in Raceway
Conductors are installed (as well as cables) in raceways and requirements 
were needed so they are not damaged during and after their installation 

The number and size of conductors and cables in a raceway is limited 

Limited due to a need to dissipate heat generated by conductors

Conductors and cables are not to be damaged due to installation or removal

Insulation integrity of conductors and cables must be protected

The updated Informational Note offers direction to the location of the various wiring 
methods and their requirements

CMP- 3, Timothy Mikloiche NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700001649
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300.25 Exit Enclosures (Stair Towers)
An exception was added addressing egress lighting on outside exterior 
doorways  

Eliminated the term “be separated from the building” and added the words “have a fire 
resistance rating” 

“Fire resistance rating” is a defined term in the building code and, therefore, will clarify this 
requirement 

Outside exterior doorways are part of the means of egress and frequently require egress 
lighting to extend to the public way

Without the addition of the exception, it was a Code violation to provide power to the 
required exterior egress lighting from the lighting circuit inside the exit enclosure

CMP- 3, Timothy Mikloiche NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700011505




iaei.org

300.26 Remote-Control and Signaling Circuits Classification
A new Section 300.26 has been created for remote-control and signaling 
circuits

This should help to clarify that remote-control and signaling circuits can be either power-
limited or non-power-limited

Class 1 circuits have been relocated from Art 725 to a new Article 724

Class 2 and 3 circuitry shall comply with Article 725

Power-limited Class 2, and Class 3 circuitry to comply with Section 725.3(E) 

Sections 300.2 through 300.25 to govern remote-control and signaling circuits that are 
non-power-limited 

CMP- 3, Timothy Mikloiche NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/300#ID000700111438




Article 305 
Methods and Materials for 
Systems Rated Over 1000 Volts ac, 
1500 Volts dc, Nominal
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Article 305 General Requirements for Wiring Methods and Materials
Article 305 was created for general wiring methods and installations applying 
to Wiring Methods and Materials for Systems Rated Over 1000 Volts ac, 1500 
Volts dc, Nominal

This content was formerly located as Part II of Art. 300
Increases safety by including more information on medium voltage (MV) 
installations
Greater likelihood for the electrical professional to apply all the wiring 
methods and installations requirements correctly if located in this new 
article
Medium voltage (MV) information will provide the electrical industry, 
including installers and inspectors, with more guidance toward installation 
requirements

CMP- 3, Timothy Mikloiche NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/305#ID000700013598




Article 310 
Conductors for General Wiring
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Tables 310.16, 310.17, and 310.20
Deleted “XHWN” from the 90-degree Celsius columns of Tables 310.16, 
310.17, and 310.20

Due to action from the correlating committee requesting CMP-6 to determine if 
Type XHWN is allowable for use at 90 degrees Celsius

CMP-6 decided that Type XHWN insultation was not rated for this temperature 
and deleted it from the above table columns

“XHWN” is an insulation that can be used in dry and wet locations and is of a 
flame-retardant, moisture-resistant thermoset type

It is listed at Table 310.4(1) as being rated for 75 degrees Celsius  

CMP- 6, Susan Newman Scearce NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/310#ID000700011791




Article 312 
Cabinets, Cutout Boxes, and 
Meter Socket Enclosures
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312.10 Screws and Other Fasteners
New section added to address field installed screws or other fasteners 
entering a cabinet, cutout box, or meter socket

Damage to the conductors has been an issue for some time creating a shock or 
fire hazard

Injuries to electrical professionals have been reported due to accidental insulation 
or conductor damage as the result of inappropriate screw use

Greater attention will be required by the installer as to the type of fastener they 
use and how far it protrudes into the wiring space

The AHJ will need to be mindful and examine these enclosures to make sure this 
new requirement is being adhered to be the installer

CMP- 9, Dean Fortney NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/312#ID000700012478
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312.10 Screws and Other Fasteners (cont.)
New section added to address field installed screws or other fasteners 
entering a cabinet, cutout box, or meter socket (cont.)

Screws are to be of a machine type with blunt ends

Other fasteners being installed are to be of the type with blunt ends

Screws or other fasteners cannot extend into the enclosure further than 6 mm (1⁄4 in.) 
unless the end is protected with an approved means

Exception to above requirement: Screws or other fasteners are permitted to extend 
into the enclosure not more than 11 mm (7/16 in.) if located within 10 mm (3/8 in.) of 
an enclosure wall

Note: The 7/16-in. dimension accounts for the customary ½-in. screw passing through a 
1/16-in. thick enclosure wall along the edges and at the corners of enclosures (The natural 
curves in conductors at these locations allow for greater screw lengths)

CMP- 9, Dean Fortney
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Example of a 
conductor 
damaged by a 
screw

Installer and 
inspector should 
verify conductors 
are installed 
away of locations 
where screws will 
fasten covers to 
cabinet

Photo courtesy of IAEI Archives

312.10 Screws and Other Fasteners





Article 314 
Outlet, Device, Pull, and Junction 
Boxes, Conduit Bodies, Fittings, 
and Handhole Enclosures
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314.5 Screws and Other Fasteners
New section added to address screws and fasteners entering the wiring 
space of boxes and conduit bodies

This addresses the installation of fasteners which are field installed into the wiring 
space of these boxes/conduit bodies

These fasteners and screws have been responsible for damage to the 
conductor(s) causing electrical shock and fire hazards

A new set of list items include 7 requirements concerning screw and fastener use

These fastener requirements apply during installation of boxes and conduit bodies

Fasteners such as drywall screws will not be acceptable for these installations

CMP- 9, Dean Fortney NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/314#ID000700012480
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314.5 Screws and Other Fasteners (cont.)
Review of the Notes:

Applies to field wiring exclusively, not to screws provided by the manufacturer (An 
example would be screws for ganging multiple outlet boxes)

Outlet boxes are treated more conservatively due to greater congestion, which 
makes damage from screw or fastener wall penetrations very difficult to avoid

The 5/16-in. screw dimension refers to the common 3/8-in. screws that attach 
device yokes to raised covers, and wall plates to device yokes

The 7/16-in. screw dimension refers to the common ½-in. screw inserted into a 
1/16-in. thick enclosure wall along the edges and at the corners of enclosures 
(This is the standard length and positioning for pull box cover screws) 

Natural curves in conductors at these locations allow for greater screw lengths

CMP- 9, Dean Fortney
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Blunt ends that will not 
damage conductors and 
length of screws and 
fasteners a concern with
boxes and conduit bodies

Photo courtesy of IAEI Archives

Note that the screws in this photo, being near the edges, 
qualify for the ½ in. (7/16 in into box) length allowance
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314.16 Number of Conductors in Outlet, Device, 
and Junction Boxes, and Conduit Bodies

(6)Terminal Block Fill:  A new section added to address volume allowance 
concerns when terminal blocks are installed in boxes

A single volume allowance based on the largest conductor size terminated on the 
assembly will be required based on Table 314.16(B)(1)

This does not apply to every conductor terminated to a pole of a terminal block 
assembly 

CMP- 9, Dean Fortney NFPA LINK©

(B) Box Fill Calculations

https://link.nfpa.org/publications/70/2023/chapters/3/articles/314#ID000700012481
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314.24 Dimensions of Boxes
Substantiation was presented to CMP-9 to adjust the existing language by 
broadening the reach of this section to address side entries for outlet and 
device boxes 

These changes will help to ensure that conductor damage is not caused by the installation 
of devices into outlet and device boxes

Adjusted the wording to ensure that the depth of boxes accommodates wiring method 
entries where those entry points line up with the backs of installed devices or equipment

CMP became aware of damage to conductors from installed devices or other equipment 
of sufficient size to create a conflict with conductors entering these boxes

A fire investigation concerning a GFCI receptacle installed on the outside of a house was 
also considered as substantiation for this change

Fred Hartwell, IAEI Contributor NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/314#ID000700001935
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314.24 Dimensions of Boxes (cont.)
Note two NEMA device 
envelopes in full use 
(next slide), with 1/16-in. 
slot allowance for box 
divider in center, and 
radius (7/16-in.) corners; 
device corners are 
beveled to fit perfectly.

These two GFCI devices 
project 1-in. into the box 
below the ring.

Device depths vary and 
must be measured in the 
field.

Fred Hartwell, IAEI Contributor

Slot for box 
divider
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314.24 Dimensions of Boxes (cont.)
The GFCI receptacles 
(prior slide) would require 
a  plaster ring or a raised 
cover to fit in this box 
safely,  or wiring entries 
from top or bottom, or a    
4 11/16-inch box, or the 
deeper box (below). 

Many devices do not use 
the full NEMA envelope, 
such as snap switches.

Fred Hartwell, IAEI Contributor

Slot for box 
divider

This graphic informed the CMP 9 action setting 
the horizontal knock-out diameter as the fill limit 
for a side entry within ½ in. of a device body.



Article 315 
Medium Voltage Conductors, 
Cable, Cable Joints, and Cable 
Terminations
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Article 315 Medium Voltage Conductors, Cable, Cable Joints, 
and Cable Terminations
Clarifications were made as to the voltages associated with conductors, 
cable, cable joints, and cable terminations

New article containing these requirements as well as new requirements for cable joints 
and terminations
These requirements were previously found in Article 311 in the 2020 NEC (Article 311 has 
been deleted)

Specification of the voltage requirements was needed to improve usability of the Code

Article includes voltages as follows:
from 2001 volts to 35,000 volts ac, nominal
from 2001 volts to 2500 volts dc, nominal

Adds clarity for the user of the Code at 315.16 on how to identify Type MV, Medium 
Voltage Cable

CMP- 6, Susan Newman Scearce NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/315#ID000700002139


Medium Voltage 
Cable Installation

Photo courtesy of Scott Humphrey
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Article 320 
Armored Cable: Type AC
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320.23 In Accessible Attics

For accessible attics, the term “Framing Members” has replaced “Joists” 
when considering the installations of Armored Cable (Type AC)

Most attic locations do not contain floor joists; they have ceiling joists

Change made to eliminate confusion for ceiling or floor locations where cables 
are installed  

When cables are installed across the face of framing members, the reference to 
joists has been changed to the term “equivalent horizontal surface” to be more 
inclusive of any walking or crawling surface

The word “equivalent” removed by the Correlating Committee as a vague and 
unenforceable term (SCR-45)

CMP- 6, Susan Newman Scearce NFPA LINK©

(A) Cables Run Across the Top of Framing Members

https://link.nfpa.org/publications/70/2023/chapters/3/articles/320#ID000700002013




Article 322 
Flat Cable Assemblies: Type FC
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322.56 Splices and Taps

Changes were made to flat cable assembly requirements by removing “color-
coded” and replacing it with “marked” 

The term “color-coded” was changed to “marked” to correlate with the terminology 
found at 322.120 entitled “Marking”

Does not change the meanings of the requirements found at this location

Will provide clarity and unison with other code sections 

CMP- 6, Susan Newman Scearce NFPA LINK©

(B) Taps

https://link.nfpa.org/publications/70/2023/chapters/3/articles/322#ID000700002046


Article 330 
Metal-Clad Cable: Type MC
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330.112 Insulation

Editorial changes made to correlate with the addition of 16 AWG copper 
conductors for general use wiring methods

The recognition of 16 AWG copper conductors for use as ungrounded, grounded 
and equipment grounding conductors in 330.104 was necessary for useability of 
the Code

Conductors to be of a type that is listed at Table 310.4(1) for conductor 
applications and installations rated for 600 volts

CMP- 6, Susan Newman Scearce NFPA LINK©

(A) 1000 Volts or Less 

https://link.nfpa.org/publications/70/2023/chapters/3/articles/330#ID000700002190
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330.112 Insulation (cont.)

Editorial changes made to correlate with the addition of 16 AWG copper 
conductors for general use wiring methods (cont.)

There was some confusion with the use of 16 AWG conductors for control and 
signal applications

Identification of the conductor types in 330.112(A) was necessary to identify the 
requirements for each conductor type

These conductors are to be of the type listed at Table 402.3 for fixture wires

CMP- 6, Susan Newman Scearce NFPA LINK©

(A) 1000 Volts or Less 

https://link.nfpa.org/publications/70/2023/chapters/3/articles/330#ID000700002190


Photos Courtesy 
of AFC Cable 

Systems



Article 337 
Type P Cable
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Article 337 Type IM Type P Cable
Changes all references of the former Type P cable to Type IM cable

The purpose for including Type IM cable was to recognize a suitable wiring method for oil 
field drilling rig locations that are land-based

Installation requirements in this article include:

Bending radius

Ampacity

Listing and 

Uses permitted or not permitted

Off-shore marine-type installations would not be found in the scope of the NEC

Type P cables used for offshore drilling rigs are not under the purview of the NEC 

CMP- 6, Susan Newman Scearce NFPA LINK©

Note: No Change 
This reverted back to Type P Cable during a 
vote at the NFPA Meeting

https://link.nfpa.org/publications/70/2023/chapters/3/articles/337#ID000700011904




Article 342 
Intermediate Metal Conduit (IMC)



iaei.org

342.20 Size

A change was made for Intermediate Metal Conduit (IMC) by specifying that 
6-inch trade size is the largest that can be installed

Now to include trade size 5 and 6-inch IMC 
Maintains consistency in the rigid metal raceway articles
UL Standard 1242, Electrical Intermediate Metal Conduit – Steel, does not currently 
include IMC trade sizes 5 and 6
Could be a concern for AHJs, installers, and designers regarding listing requirements
Note: 342.30 (also 344.30) Securing and Supporting Exception: For concealed work in 
finished buildings or prefinished wall panels where securing is impracticable, unbroken 
lengths (without coupling) of IMC are permitted to be fished
New exception extends provisions for this practice now in place (since the 1996 edition) 
for EMT to IMC (Same change occurs in 344.30 for RMC)

CMP- 8, Scott Higgins NFPA LINK©

(B) Maximum 

https://link.nfpa.org/publications/70/2023/chapters/3/articles/342#ID000700002342




Article 344 
Rigid Metal Conduit (RMC)
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344.28 Reaming and Threading (Rigid Metal Conduit)
Clarifies that manufacturer’s requirements for reaming and threading of   
PVC-coated rigid metal conduit (RMC) should be followed

This change was brought about by NEMA due to the installer accidentally 
damaging    PVC rigid metal conduit when they were reaming and adding threads 
to the conduit

The use of proper threading and clamping tools specifically designed for PVC-
coated conduit should be used so that the exterior PVC coating is not damaged

Standard threading and clamping tools that are used with non-PVC coated RMC 
will damage the outside PVC coating and should not be used

A new informational note was added to assist installers with this procedure

Reference NECA 101-2013, Standard for Installing Steel Conduits (Rigid, IMC, 
EMT)

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/344#ID000700002387




Article 352 
Rigid Polyvinyl Chloride 
Conduit (PVC)
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352.44 Expansion Fittings
Requirements were added for an expansion fitting to be installed for 
underground runs of direct buried PVC conduit that emerge from the 
ground

Separated into two first level subdivisions

(A) Thermal Expansion and Contraction – Existing language of 352.44 
including Table 352.44(A) addresses the thermal expansion and 
contraction of a PVC conduit system 

(B) Earth Movement – New content added to address earth movement 
events

IAEI Codes and Standards Committee NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/352#ID000700012506
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352.44(B) Earth Movement (Expansion Fittings)

Requirements were added for an expansion fitting to be installed for 
underground runs of direct buried PVC conduit that emerge from the ground

PVC raceways and associated fitting are sometimes pulled away from the bottom 
of electrical enclosures due to earth movement 

In some cases, the raceway and fitting are pushed into the electrical enclosure or 
equipment

This typically results from the settling of the soil because it was not compacted 
properly when the raceway was covered or from frost heave events during cold 
weather

IAEI Codes and Standards Committee NFPA LINK©

(B) Earth Movement 

https://link.nfpa.org/publications/70/2023/chapters/3/articles/352#ID000700012506




Article 353 
High Density Polyethylene Conduit 
(HDPE Conduit)
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353.48 Joints
Revised to specify that the joining methods of High-Density Polyethylene 
Conduit (HDPE) are to be made by a method identified by the manufacturer 

Heat fusion or butt fusion joints are not to be permitted

Heat and butt fusion may “burn” or damage the cabling when it is subsequently pulled 
over the lip

The lip will also reduce the potential wire pull surface area and conduit fill calculations

UL Standard 651A, Schedule 40 and 80 High Density Polyethylene (HDPE) Conduit is 
performance-based

Including a list format may inadvertently omit a joining method that could meet the 
performance requirements of the standard

CMP- 8, Scott Higgins NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/353#ID000700002518




Article 358 
Electrical Metallic Tubing (EMT)
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358.20 Size

This change increases the maximum size of Electrical Metallic Conduit (EMT) 
to metric designator 155 (trade size 6) 

5- and 6-inch EMT is not addressed in previous editions of the Code

Both are similar to materials used to create 5- and 6-inch rigid metal conduit (RMC), which 
have a proven result in the industry

The outer diameter will be the same as 5- and 6-inch RMC but will have a thinner wall

Both EMT sizes conform to the minimum bend radii shown in Chapter 9, Table 2 of the 
NEC

Chapter 9 Table 4 and Appendix C.1 and C.1(A) have been updated to include these new 
trade sizes

CMP- 8, Scott Higgins NFPA LINK©

(B) Maximum

https://link.nfpa.org/publications/70/2023/chapters/3/articles/358#ID000700002638




Article 369 
Insulated Bus Pipe (IBP)/Tubular 
Covered Conductors (TCC) Systems
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Article 369 Insulated Bus Pipe/Tubular Covered Conductors
New Article 369 covers the use, installation, and construction specifications 
for insulated bus pipe (IBP) systems

Insulated bus pipe (IBP), also known as Tubular Covered Conductor (TCC), has been 
used for many years in shipboard and utility applications in Europe and utility applications 
in the United States

The system incorporates cable systems, bus bars, metal-enclosed bus, resin-impregnated 
bushings, and tap boxes

These systems are lighter, consume less volume, and take less time to install than a 
traditional system

Has been proven as a practical alternative to using medium voltage cables, bare busbars, 
or bare conductors

See the new definition in Article 100 for Insulated Bus Pipe (IBP)

CMP- 8, Tom Moore NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/369#ID000700012523




Article 371 
Flexible Bus Systems
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Article 371 Flexible Bus Systems
This new article covers the use and installation requirements of flexible bus 
systems and their associated fittings

Addresses a new product (Flexible Bus Systems) that provides many of the 
benefits of both bus duct and cable

Its flexibility reduces installation time by making it easier to make connections in 
the field without the need for special tools

It is light in weight compared to an equivalent bus duct or conductors in a conduit

CMP- 8, Tom Moore NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/371#ID000700012544
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Article 371 Flexible Bus Systems (cont.)
This new article covers the use and installation requirements of flexible bus 
systems and their associated fittings (cont.)

Inspectors, installers, and designers need to be aware that flexible bus systems 
should be listed

Currently, there is not a specific standard available for listing this product, but two 
outlines of investigations have been developed

 See the new definition in Article 100 for Flexible Bus Systems

CMP- 8, Tom Moore NFPA LINK©

https://link.nfpa.org/publications/70/2023/chapters/3/articles/371#ID000700012544




Flexibility reduces installation time making it easier for connections 
in the field without the need for special tools

Photo courtesy of Chuck Mello

Flexible Bus



Flexibility reduces installation time making it easier for connections 
in the field without the need for special tools

Photo courtesy of Chuck Mello

Flexible Bus



 Flexible
 Rectangular
 Overall insulation

Article 371 Flexible Bus Systems (cont.)



iaei.org

An assembly 
Flexible insulated bus
Associated fittings used to 
secure, support, and 
terminate the bus
Engineered systems for 
specific site location
Assembled at the point of 
installation

Flexible Bus Systems
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Flexible Bus System

CMP- 8, Tom Moore
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Flexible Bus System

CMP- 8, Tom Moore
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371.1 General

371.6 Listing Requirements

Article 371 Flexible Bus Systems (cont.)
Part I General

CMP- 8, Tom Moore
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371.10 Uses Permitted
371.12 Uses Not Permitted
371.14 Installation Design
371.17 Overcurrent Protection
371.18 Flexible Bus Systems Installation
371.20 Terminations
371.30 Securing and Supporting
371.40 Short Circuit Current Rating
371.60 Grounding

Article 371 Flexible Bus Systems (cont.)
Part II Installation

CMP- 8, Tom Moore
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371.120 Marking

(A) System Nameplate

(B) Associated Fittings

(C) Flexible Insulated Bus

Article 371 Flexible Bus Systems (cont.)
Part III Construction Specifications

CMP- 8, Tom Moore



iaei.org

Flexible bus systems are required to be listed
Must be included in a list published by an organization that is acceptable to the 
authority having jurisdiction 

UL 1387, Outline of Investigation for Flexible Insulated Bus (August 9, 2022)

UL 1386, Outline of Investigation for Flexible Bus Systems (August 30, 2022)

371.6 Listing Requirements 
Article 371 Flexible Bus Systems (cont.)

CMP- 8, Tom Moore
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Flexible bus systems are required to be listed
(A) When used for services (NEC 230.90)

(B) When used as feeders (NEC 215.3)

(C) When used as a branch circuits (NEC 210.20)

(D) Protection of flexible bus systems used on transformer secondary [NEC 240.21(C)]

(E) Flexible bus systems connected to generator terminals (NEC 445.12 and 445.13)

(F) Flexible bus systems connected to battery terminals [NEC 240.21(H)]

(G) Addresses when flexible bus systems are reduced in size requiring OCPD 

371.17 Overcurrent Protection

CMP- 8, Tom Moore

Article 371 Flexible Bus Systems (cont.)



Article 398 
Open Wiring on Insulators



Photo shows high density 
polyethylene conduit 
(HDPE) that was used 

within a building in 
violation of 353.12(2)

Photo courtesy of IAEI Archives



2023 National Electrical Code (NEC) 

Errata and Tentative Interim Amendments (TIA) 
Users of the National Electrical Code (NEC) should be aware that the NEC may be amended from 
time to time through the issuance of Tentative Interim Amendments (TIA) or corrected by 
Errata. Errata is a list of errors in a printed work discovered after printing and shown with 
corrections. 

The NEC at any point in time consists of the current edition together with any Tentative Interim 
Amendments and any Errata then in effect.  

For official, detailed information visit the National Fire Protection Association’s website: 

https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70 

https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70


APPENDIX “B” 
2026 CEU Calculations Based on the 2023 NEC 

• Floor area calculation 220.5(C)

Question 
Calculate the floor area for the illustration below to determine the proper square footage 
to be used for the load calculations.   

A. 2,045.25 square feet
B. 1,275 square feet
C. 1,729.85 square feet
D. 1,589.25 square feet

Solution: 
Section 220.5(C) 
Length: 40 feet 6 inches = 40.5 feet 
Width: 50 feet 6 inches = 50.5 feet 
40.5 ft × 50.5 ft = 2,045.25 square feet 

Not Included is the Open Porch 
Length: 24 feet 0 inches = 24.0 feet 
Width: 19 feet 0 inches = 19.0 feet 
24 ft × 19 ft = 456.0 square feet 

Calculated floor area 
Total outside dimension – not included 
2,045.25 ft2 - 456.0 ft2 
1,589.25 square feet 

Answer 
D. 1,589.25 square feet

Updated: August 8th, 2025



• Load calculation for Electric Vehicle Supply Equipment 220.57 
 

Question 1 
 

A multi-unit dwelling complex has 4 electric vehicle charging stations, each rated at 6.8 
kW (240V, single-phase) from the nameplate.  
What is the minimum calculated load (in kilowatts) that must be considered for the 
feeder calculation serving the EV charging stations? 

 
A. 27.2 kW 
B. 34.0 kW 
C. 36.1 kW 
D. 28.8 Kw 
 

Solution: 
Section 220.57  
The EVSE load shall be calculated at either 7200 watts (volt-amperes) or the nameplate 
rating of the equipment, whichever is higher. 
7.2 kW x 4 = 28.8 kW 

 
Answer: 

D. 28.8 kW 
 
 

Question 2 

What is the minimum branch circuit size for a Level II EVSE with a 32-ampere current 
rating? 

A. 32 A  
B. 35 A  
C. 40 A  
D. 55 A  

 

Solution: 

Sections 625.42 and 210.19(A)(1) EVSE are considered a continuous load so the 
branch circuit must be rated at 125% of the continuous load.  

32 A × 1.25 = 40 A minimum OCPD 
 
 
Answer: C. 40 A 

 

 

 
Updated: August 8th, 2025



Question 3 

What is the minimum size XHHW-2 copper conductor permitted to supply a Level II 
EVSE that has a 30-ampere current rating, assuming 75° terminations? 

A. 12 AWG  
B. 10 AWG  
C. 8 AWG  
D. 6 AWG  

 

Solution: 

Sections 625.42 and 210.19(A)(1) EVSE are considered a continuous load so the 
branch circuit must be rated at 125% of the continuous load.  

30 A × 1.25 = 37.5 A  

Table 310.16 

While XHHW-2 has a temperature rating of 90° C the conductor must be rated at 75° 
because of the terminations. 

XHHW-2 = 8 AWG is rated for 50 A at 75° C. 

Answer: C. 8 AWG 
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• Problems using a temperature correction factor to cables, conductors in 
raceways 

 
Question 1 

 
What is the ampacity of a 4 THHN conductor terminated to an 80-ampere circuit breaker 
that is marked for 60°C/75°C terminations? 

 
 A. 70 A 
 B. 85 A 
 C. 80 A 
 D. 95 A 
 

Solution: 
Table 310.16 
THHN Conductors have a 90°C rating 

 
Section 110.14(C)(1)(a)(3) 
The circuit breaker terminations are marked 60°C/75°C so you use the 75°C column of 
Table 310.16 to determine the ampacity of the 4 THHN conductors. 

 
Answer: B. 85 A 
 

Question 2 
 

What is the ampacity of the 4 THHN conductors when terminated to the 80-ampere 
circuit breaker when only marked for 60°C terminations? 

 
 A. 70 A 
 B. 85 A 
 C. 80 A 
 D. 95 A 
 

Solution: 
Table 310.16 
THHN Conductors have a 90°C rating 

 
Section 110.14(C)(1)(a)(1) 
The circuit breaker terminations are marked 60°C so you use the 60°C column of Table 
310.16 to determine the ampacity of the 4 THHN conductors. 

 
Answer: A. 70 A 
 

Updated: August 8th, 2025



Question 3 
 
Determine the ampacity of three 8 AWG THWN copper conductors installed in EMT 
in an ambient temperature of 40°C. All the conductors are current-carrying 
conductors. Calculate to the nearest ampere. 

 
 A. 35 A 
 B. 40 A 
 C. 44 A 
 D. 50 A 
 
Solution: 

Note 1: 

Table 310.15(B) shall be referenced for ampacity correction factors where the 
ambient temperature is other than 30°C (86°F). 

 
Table 310.16 
8 AWG THWN = 50 A 

Ambient Temperature Correction Based on 30°C (86°F) 
Table 310.15(B)(1)(1), 75°C col. 
THWN copper at 40°C = 0.88 
50 A × 0.88 = 44 A 

 
Answer: C. 44 A 
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Question 4 
 

A 3-conductor 8 AWG copper plus an equipment grounding conductor Type MC 
cable is installed in an area with an ambient temperature of 96°F. The conductors 
within the cable assembly have THHN insulation, and all three conductors are 
considered current-carrying conductors. Determine the ampacity of the current-
carrying conductors in this application. Calculate to the nearest ampere. 

  

A. 35 A 
B. 40 A 
C. 45 A 
D. 50 A 

 

Solution: 

Table 310.16 
8 AWG THHN = 55 A 

 
Table 310.15(B)(1)(1), 90°C col. 
THHN copper at 96°F = 0.91 
55 A × 0.91 = 50.05 A 

Answer: 50 A 
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• Temperature Limitations of Equipment 
 
 

Question 1 
 

A 6 AWG THWN copper conductor is connected to a circuit breaker with termination 
temperature limitation marked (not to exceed) 60°C. What is the ampacity of the 6 AWG 
THWN copper conductor now that it is connected to this circuit breaker? 

 

 
  

A. 50 A 
B. 55 A 
C. 65 A 
D. 75 A 

 

Solution: 

Table 310.14(1) 
Table 310.16 
6 AWG THWN = 65 A 

Section 110.14(C)(1)(a)(2) Limited by circuit breaker to 60°C 
110.14(C)(1)(a)(2) applies 
Circuit breaker terminations = 60°C 
Table 310.16 Ampacity 
THWN ampacity at 75°C is not permitted 
Use ampacity of 6 AWG copper at 60°C 
6 AWG THWN copper limited to 60°C ampacity = 55 A 

 
Answer: 55 A 
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Question 2 
 

Eight 6 AWG THWN copper current-carrying conductors are installed to replace existing 
wiring within an existing single rigid metal conduit. The area of installation has an 
ambient temperature of 30°C. The new eight 6 AWG THWN conductors are connected 
to existing 50-ampere 2-pole circuit breakers with a marked terminal temperature rating 
of 60°C. What is the ampacity of the conductors, and is this an acceptable installation?  

 
 
 
 
 
 
 
 
 
 
 

 
A. 45.5 A 
B. 52.5 A 
C. 55 A 
D. 75 A 

Solution: 

Section 110.14(C)(1) 
Table 310.14(1) 
Table 310.16 Ampacity 
6 AWG THWN at 75°C = 65 A 

 
Table 310.15(C)(1) Adjustment Factors 
8 current-carrying conductors = 70% 
65 A × 0.70 = 45.5 A 

 
6 AWG in 60°C column = 55 A 
Ampacity = 45.5 A does not exceed the 60°C value but it is not large enough for the 50 
A OCP so it is not permitted. 

 
Answer: 45.5 A 
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Question 3 
 

Eight 6 AWG THHN copper current-carrying conductors are installed to replace 
existing wiring within an existing single rigid metal conduit. The area of installation 
has an ambient temperature of 30°C. The new eight 6 AWG THHN conductors are 
connected to existing 50-ampere 2-pole circuit breakers with a marked terminal 
temperature rating of 60°C. What is the ampacity of the conductors, and is this an 
acceptable installation?  

 
 
 
 
 
 
 
 
 
 
 

 
E. 45.5 A 
F. 52.5 A 
G. 55 A 
H. 75 A 

 

Solution: 

Section 110.14(C)(1) 
Table 310.14(1) 
Table 310.16 Ampacity 
6 AWG THHN at 90°C = 75 A 
 
Table 310.15(C)(1) Adjustment Factors 
8 current-carrying conductors = 70% 
75 A × 0.70 = 52.5 A 
 
6 AWG in 60°C column = 55 A 
Ampacity = 52.5 A does not exceed the 60°C value so it is permitted. 
 
Answer: 52.5 A 
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• Continuous loads and branch circuit 210.20 
 
Question 1 
 
What is the minimum standard branch circuit size required for a 208-volt, single-phase, 
8-kW continuous load, assuming terminations are rated for 75°C? 
 

A. 40 A 
B. 45 A 
C. 50 A 
D. 60 A 

 
Solution: 
Section 210.20(A) 

Load  = 8,000 
208 

  Load    = 38.46 A 
 
Continuous load adjustment = Load x 125% 
CL = 38.46 x 1.25 
CL = 48.08 A 
 
Table 240.6(A) 
Next standard breaker size = 50A 
 
Answer: C. 50 A is the next standard breaker size 
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Question 2 
 
A 277-volt, single-phase circuit supplies a 6-kW continuous load and an 8 kW 
noncontinuous load. 
 

1. What is the minimum standard size inverse-time circuit breaker (with terminations 
dual rated and marked at 60°C/75°C? 

A. 45 A 
B. 50 A 
C. 60 A 
D. 70 A 

 
2. Determine the minimum size XHHW-2 copper circuit conductors for this branch 

circuit. 
A. 6 AWG 
B. 4 AWG 
C. 2 AWG 
D. 1 AWG 

 
Solution Part 1 OCPD Size: 
 
Calculation 1 
Continuous Load (CL) 

CL = 6,000 
277 

 

CL = 21.7 A 

 
Calculation 2 
Noncontinuous Load (NCL) 
 

NCL = 8,000 
277 

 

NCL = 28.9 A 

Calculation 3 
Section 210.20(A) 
Minimum standard size inverse-time circuit breaker 
 
Min. OCPD = (CL x 125%) + NCL 
Min. OCPD = (21.7 x 125) + 28.9 
Min. OCPD = 56 A 
Table 240.6(A) 
Next standard size rating is 60 A  
 
Answer: C. 60 A circuit breaker rated 60°C/75°C 
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Solution Part 2 Conductor Size: 
210.19(A) 
 
Min. Ampacity = (CL x 125%) + NCL 
Min. Ampacity = (21.7 x 125) + 28.9 
Min. Ampacity = 56 A 
 
Section 110.14(C)(1)(a)(3)  
90°C rated conductors connected to a circuit breaker rated 60°C/75°C 
Table 310.16 Ampacity using 75°C 
6 AWG XHHW-2 at 75°C is good for 65 A and can be protected by the 60A OCPD 
Answer: A. 6 AWG XHHW-2 
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• Continuous loads and feeders 215.3 
 
Question 1 
 
A 3-phase, 4-wire feeder supplies a continuous load of 75 amperes and a 
noncontinuous load of 75 amperes to a second-floor equipment distribution 
switchboard. 
 
Determining the minimum ampacity for this feeder, select the proper AWG XHHW-2 
copper conductor size. The terminals of the circuit breaker and switchboard are rated 
75°C. 

A. 1/0 AWG 
B. 2/0 AWG 
C. 3/0 AWG 
D. 4/0 AWG 

 
Solution: 
215.2(A)(1) Minimum Rating and Size 
 
Min. Ampacity = (CL x 125%) + NCL 
Min. Ampacity = (75 x 125) + 75 
Min. Ampacity = 168.75 A 
 
Section 110.14(C)(1)(a)(3)  
XHHW-2 Conductors are rated for 90°C but the terminals are rated for 75°C. 
 
Table 310.16 Ampacity using 75°C 
2/0 AWG XHHW-2 at 75°C is good for 175A  
 
Answer: B. 2/0 AWG XHHW-2 
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Question 2 
 
A feeder supplies a continuous load of 100 amperes and a noncontinuous load of 35 
amperes. 
 

1. What is the minimum standard rating of time-delay fuses used for the feeder 
overcurrent protection? 

A. 150 A 
B. 175 A 
C. 200 A 
D. 225 A 

 
2. What size THWN copper conductors are needed?  
A. 1 AWG 
B. 1/0 AWG 
C. 2/0 AWG 
D. 3/0 AWG 

 
Solution: 
 
Calculation 1 
Section 215.3 OCPD selection 
Min. OCPD = (CL x 125%) + NCL 
Min. OCPD = (100 x 125%) + 35 
Min. OCPD = 160 A 
 
Table 240.6(A) 
Next standard size rating is 175 A  
Answer: B. 175 A time-delay fuse 
 
Calculation 2 
Section 215.2(A)(1) Minimum Rating and Size 
Table 310.16 
2/0 AWG THWN has an ampacity of 175 A and has adequate ampacity for 160 A load. 
 
Answer: C. 2/0 AWG THWN 
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• Table 300.5(A) Minimum Cover Requirements 
 
Question 1 

 
A homeowner would like to add a 120/240-volt four circuit panel for lights and 
receptacles to a shed located 75 feet from the house. They have an extra bundle of 
EMT and wire from a previous project and want to use that instead of buying new 
conduit. What is the minimum burial depth for the EMT? 

 
A. EMT is not permitted for direct burial 
B. 12 inches 
C. 18 inches  
D. 24 inches 

 
 
Solution: 
Table 300.5(A)  
Column 3 for One-and two-family dwellings 18 inches 
 
Answer: C. 18 inches 
 
 
 
Question 2 

 
You are installing a 24-volt lighting circuit for an outdoor decorative fountain in a 
landscaped public area. The power source is a listed Class 2 power supply, and the 
lighting circuit is limited to not more than 30 volts. The circuit is run underground using 
Type UF cable with GFCI protection and overcurrent protection not exceeding 20 
amperes. 

 
A. 6 inches 
B. 12 inches 
C. 18 inches 
D. 24 inches 
 
Solution: 
Table 300.5(A)  
 
Table 300.5(A), Note 2, low-voltage circuits (≤30V) with GFCI and ≤20A protection may be 
buried at 6 inches using direct burial cable such as UF. 
 
Answer: A. 6 inches 
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• Adding conductors to an existing box 314 
 

Question 1 
 

What is the maximum number of 14 AWG conductors that can be added and pulled 
through the 4 x 1 ½ square box? 

 

 
A. 4 
B. 6 
C. 8 
D. 10 

 

Solution: 
Table 314.16(A) 

Volume of a 4 × 1 ½ square box = 21 in.3 

Table 314.16(B)(1) 

Existing 12 AWG = 2.25 in.3 

Total occupied space is 4 conductors: 4 x 2.25 cubic inches = 9 

Unoccupied space: 21 – 9 = 12 in.3 

Table 314.16(B)(1) 

14 AWG = 2 in.3 with 12 cubic inches remaining 

Number of conductors   = 12 / 2 

                   = 6 

Answer: B. 6 additional 14 AWG conductors 
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Question 1 
  
Determine the maximum number of additional 12 AWG conductors that can be added 
and added and spliced in a 12 in. × 12 in. × 4 in. junction box when it already contains 
12 spliced 12 AWG conductors. 
 

  
 
 

A. 244 additional conductors 
B. 256 additional conductors 
C. 286 additional conductors 
D. 290 additional conductors 

 
Solution: 

 
Step 1: Determine the Junction Box Volume 
12 in. × 12 in. × 4 in. 
Volume = 576 cubic inches 

 
Step 2: Volume Allowance per Conductor 
Table 314.16(B) 
12 AWG = 2.25 cubic inches 

 
Step 3: Volume Used by Existing Conductors 
12 – 12 AWG Spliced conductors x 2.25 cubic inches = 27 cubic inches 

 
Step 4: Remaining Box Volume 
576 cu in − 27 cu in = 549 cubic inches remaining 

 
Step 5: Determine How Many Additional Spliced Conductors Can be Added 
Each spliced conductor = 1 box fill unit = 2.25 cu in 

 
549 = 244 additional conductors 2.25 

 
Answer: A. 244 additional conductors 
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• Maximum number of conductors spliced in a conduit body 314.16(C) 
 
Question 1 

 
Determine the maximum number of 6 AWG THW conductors that can be spliced in a 2-
inch EMT conduit body that is marked with a volume allowance of 82 cubic inches.? 
 
 
 
 
 
 
 
 
 
 
 

A. 8 
B. 10 
C. 14 
D. 16  

 
Solution: 
Section 314.16(C) 
 
Table 314.16(B)(1) 
Step 1: Volume Allowance Required per Conductor 
6 AWG = 5 in.3 

 
Step 2: Calculate the Maximum Number of Spliced 6 AWG Conductors 

 
82 = 16. 4 5 

 
Answer: 16 Conductors 
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Question 2 

A Type T conduit body is used as a junction box installation. It has a volume marked as 
20.0 cubic inches. What is the maximum number of 12 AWG THHN conductors that may 
be spliced inside this conduit body. 

 

A. 6 
B. 8 
C. 9 
D. 10 

 

Solution: 

Solution: 
Section 314.16(C) 
 
Table 314.16(B)(1) 
Step 1: Volume Allowance Required per Conductor 
12 AWG = 2.25 in.3 

 
Step 2: Calculate the Maximum Number of Spliced 12 AWG Conductors 

 
20 = 8.8 2.25 

 
Answer: B. 8 Conductors 
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• Voltage drop examples 

 
Question 1 
 
Calculate the voltage drop on a single-phase circuit with 32 amperes of load, 320 feet 
from the load to the panelboard, and served by 8 AWG copper THHN conductors. 

A. 13 V  
B. 14 V  
C. 15 V  
D. 16 V  

 

Solution: 

Where: 

K = 12.9 for copper or 21.2 for aluminum 
I = 32 A 
D = 320 ft 
CM = Circular mils of the conductor 
 
Chapter 9, Table 8 
8 AWG copper = 16,510 CM  
 

Vd = 2 × K × I × D 
CM 

 

Vd = 2 × 12.9 × 32 × 320 
16,510 

 

Vd = 263,424 
16,510 

     

    Vd      = 15.95 V 

 Answer: D. 16 V 
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Question 2 

A 480-volt branch circuit is to be installed with three 1/0 AWG THWN copper conductors 
serving a 140-ampere, 3-phase load. Determine the maximum length of the conductors, 
with the voltage drop not exceeding 3%. 

A. 460 feet 
B. 477 feet 
C. 493 feet 
D. 502 feet 

Solution: 

210.19 Informational Note 

Vd = VSupply x 3% 

Vd = 480 x 0.03 

Vd = 14.4 V 

Chapter 9 Table 8 
 
1/0 AWG = 105,600 cmil 
 

L = CM × Vd  
1.73 x K x I 

 
 

L = 105,600 × 14.4 
1.73 x 2.9 x 140 

 
    L      = 477 feet 
 
Answer: B. 477 feet 
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