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The following is a link to Public Act 22-104

https://www.cga.ct.gov/2022/act/Pa/pdf/2022PA-00104-RO0OHB-05330-PA.PDF

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 Section 20-334d of the general statutes is repealed and the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]

(i) 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.

(1) 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. 20-332¢. 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 54-56¢, 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 Al117.1Accessible and Usable Buildings and Facilities by the ICC
* 2024 International Fire Code {IFC) by the ICC

e 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

-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
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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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9
12
15
18
21
10 24

O 0 g O U1

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;

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

apprentices currently employved 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

Public Act No. 25-47 20f6
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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-yvear period immediately preceding the

date of such application;

(viii) If during the three-vear 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;

(i1) 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 satisfv 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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6/19/24, 1:05 PM OSHA announces switch from traditional hard hats to safety helmets to protect agency employees from head injuries better | Occup...

U.S. DEPARTMENT OF LABOR

Occupational Safety and Health Administration

) OSHA Trade Release

U.S. Department of Labor

Occupational Safety and Health Administration
Office of Communications

Washington, D.C.

www.osha.gov
For Immediate Release

December 11, 2023
Contact: Office of Communications
Phone: 202-693-1999

OSHA announces switch from traditional hard hats to safety
helmets to protect agency employees from head injuries
better

WASHINGTON - The U.S. Department of Labor's Occupational Safety and Health Administration announced that the agency is
replacing traditional hard hats used by its employees with more modern safety helmets to protect them better when they are on
inspection sites.

In 2020, the Bureau of Labor Statistics reports head injuries accounted for nearly 6 percent of non-fatal occupational injuries
involving days away from work. Almost half of those injuries occurred when workers came in contact with an object or equipment
while about 20 percent were caused by slips, trips and falls.

Dating back to the 1960s, traditional hard hats protect the top of a worker's head but have minimal side impact protection and also
lack chin straps. Without the straps, tradition hard hats can fall off a worker's head if they slip or trip, leaving them unprotected. In
addition, traditional hard hats lacked vents and trapped heat inside.

On Nov. 22, 2023, OSHA published a Safety and Health Information Bulletin detailing key differences between traditional hard hats
and more modern safety helmets and the advancements in design, materials and other features that help protect workers' entire
heads better. Today's safety helmets may also offer face shields or goggles to protect against projectiles, dust and chemical

Submit Feedback

splashes. Others offer built-in hearing protection and/or communication systems to enable clear communication in noisy
environments.

The agency recommends safety helmets be used by people working at construction industry and the oil and gas industry; in high-
temperature, specialized work and low-risk environments; performing tasks involving electrical work and working from heights;
and when required by regulations or industry standards.

OSHA wants employers to make safety and health a core value in their workplaces and is committed to doing the same by leading
by example and embracing the evolution of head protection.

n Mor HA,

https://www.osha.govinews/newsreleases/trade/12112023 112



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.

Figure 1- Example of a safety helmet.

Two Types (impact) and three Classes (electrical) of head protection are recognized.
Type | head protection offers protection from blows to the top of the head.
Type Il 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).
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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 I, 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 Il 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 Il 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 789.1 - Industrial Head Protection: This is the ANSI standard that specifies performance and
testing requirements for industrial head protection, including safety helmets and hard hats.
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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: https://www.osha.gov/stateplans.
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QSHA

Occupational Safety
and Health Administration

Mental health is an important component of overall well-being and is equally as vital
as physical health for all employees. Mental health concerns due to work have the
potential to adversely impact an employee's social interactions, productivity,

performance, and absenteeism.

Stress affects people in a variety of ways such as muscle tension, headaches, stomach
discomfort, high blood pressure, and heart disease. Ignoring workplace stress can have
lasting harmful effects on individuals, families, co-workers, and communities.

Traumatic Events

Sometimes a shocking, scary, or dangerous
experience can be so intense that it can have an
emotional, cognitive, behavioral, and physical impact
on a person. Some examples of traumatic events that
can happen in workplaces are:

e Explosions or chemical releases

e Building, crane, or other equipment collapses
e Co-workers being injured or dying on the job
e Abuse or assault of a co-worker or client

It is normal to feel terrified during and after a
traumatic event. This is part of the body’s “fight or
flight” response to possible danger.

Traumatic events can happen to workers in all
industries.

After experiencing a traumatic event people may:

e Feel anxious, sad, or angry
» Have terrifying thoughts or flashbacks
e Have recurring nightmares

MAY

Mental Health
Awareness Month

1-800-321-0OSHA (6742)

JUNE

Post Traumatic Stress
Disorder Awareness Month

TTY 1-877-889-5627

= Be confused or unable to
think clearly

e Have a hard time falling and
staying asleep

e Frighten easily

If these symptoms continue long after the event or
affect day-to-day life, they can be signs of acute stress
disorder, or post-traumatic stress disorder. Both
require professional help to address.

Substance Use Disorder

Substance use disorder is a persistent desire for
substances even in the face of negative
consequences. Some people come to rely on opioids,
stimulants, alcohol, or other substances even when
the substances cause harm. People may develop a
dependence on drugs, including prescription
medications, and alcohol for many
reasons, including the presence of other
mental health conditions, chronic pain,
or injuries. Regardless of the underlying
reason, substance use disorder can be
treated and controlled.

=
=

SEPTEMBER

National Suicide Prevention Month
National Recovery Month

osha.gov/workplace-stress




Suicide
Suicide can touch anyone, anywhere, at any time.
But it is not inevitable. Help is available.

According to the CDCY?

e More than 12 million adults seriously think about
suicide each year.

e More than 3 million adults make a plan to commit
suicide each year.

e More than 1 million adults attempt suicide
each year.

e More than 48,000 people die by suicide in the
United States each year.

People of any age, gender, and background can have
thoughts of suicide. Untreated mental health
conditions can lead to these thoughts and even
suicidal actions. That is why it is important to provide
resources and encourage people to get help when
they are having mental health concerns, experiencing

traumatic events, or battling substance use disorders.

SUICIDE & CRISIS

LIFELINE

988

Certain factors may increase an individual’s risk of
developing suicidal thoughts and attempting suicide
such as:

e Mental health conditions like depression, bipolar
disorder, schizophrenia, anxiety disorders, and
substance use disorders

1-800-321-0OSHA (6742)

TTY 1-877-889-5627

e Traumatic events

e Health issues like chronic pain or illness
e Prolonged stress

e Recent tragedy or loss

e Criminal or legal problems

¢ Job loss or financial problems

e Substance use disorder

¢ Childhood trauma

¢ Domestic violence

References

1. Centers for Disease Control and Prevention (2021)
2. Centers for Disease Control and Prevention
Statistics (2021)

Resources

Employers can help change the stigma of mental health
by prioritizing it as part of their workplace culture,
having conversations about it, and knowing how to
support those workers who say they need assistance.
Workplace Stress - Overview | Occupational Safety and
Health Administration (osha.gov)

e OSHA Suicide Prevention in Construction

e OSHA Workplace Stress

e Call or text 988 for free, confidential crisis
counseling anytime, 24/7

e Texta counselor at 838255 for Veterans Crisis Line

e Text Talk to 741741 for English

e Text Ayuda to 741741 for Spanish

Get Help

FE

OSHA 4395-01 2024

osha.gov/workplace-stress




Long-Term Stress Harms WORKPLACE
Everyone in the Workplace = saDspAce

Stress is not always bad. In fact, in the workplace, stress can prompt workers to stay focused on
a task or meet a deadline. Extensive and prolonged stress in the workplace, however, can harm
workers’ physical and mental health, negatively affecting an organization’s success. Employers
can help alleviate workplace stress by supporting their workers. Unions and worker organizations
can also support workplace mental health and well-being through their member services, out-
reach, and community engagement work.

How Does Long-Term How Does Long-Term Stress Harm
Stress Harm Workers? Employers?
Physical harm: ¢ [ncreases potential for workplace
R 4 A incidents. Stressed and fatigued workers
s Hidh biood bressre are -le.ss attentive in recognizing and
° Muscle tension and pain avolding Weedid:
(e.g., back pain) * Reduces productivity. Stressful working
+ Headaches conditions can cause workers to lose
* Poor sleep motivation, become easily distracted, .
e Stomach discomfort lose focus, make mistakes, experience
» Excessive weight gain or loss a decline in performance, and develop
mental health challenges. The World
Mental health challenges or Health Organization estimates that for every dollar
behavioral changes: U.S. employers spend treating common mental health
* Depression %o v Op issues, they receive a return of $4 in improved health
R & Q =Y and productivity.
* Burnout (1 n ¢ Increases absenteeism. Exposure to long-term stress
* Emotional outbursts undercuts workers’ physical and mental health,
¢ Social withdrawal causing them to miss more days of work.
* Drug or alcohol use * Undermines morale and leads to high \
° Restlessness turnover. Stressed workers are less likely E
* Fatigue to be energized to perform well or to [;]
° Anger and irritability stay at a company that does not show
* Lack of motivation or interest in improving work conditions.
focus
Resources
e OSHA: Worker Fatigue ¢ National Institute of Mental Health: “I’'m So
* Healthy Work Campaign: Healthvy Work Tools Stressed Out!” Fact Sheet
¢ Mayo Clinic: Stress Management ¢ National Safety Council’s SAFER: Mental Health
» National Institute of Mental Health: and the Workplace
5 Things You Should Know About Stress * NIOSH’s Stress at Work booklet

® Occupational
@S Safety and Health o osha.gov/workplace-stress * 1-800-321-OSHA (6742) *+ aOSHA_DOL ¥

Administration




U.S. DEPARTMENT OF LABOR

Occupational Safety and Health Administration

Workplace Stress

Workplace Stress Menu

Workers' Rights
Overview
Statistics

e Nearly one in five US adults live with a mental illness2.
e Workplace stress has been reported to cause 120,000 deaths in the US each year3.

o Approximately 65% of U.S. workers surveyed have characterized work as being a

very significant or somewhat significant source of stress in each year from 2019-
20212,

o 83% of US workers suffer from work-related stress and
54% of workers report that work stress affects their home life2.

e For every $1 spent on ordinary mental health concerns, employers see a $4 return
in productivity gains

Stress can be harmful to our health and increase mental health challenges. Mental health
challenges can include clinical mental illness and substance use disorders as well as other
emotions like stress, grief, feeling sad and anxious, where these feelings are temporary and
not part of a diagnosable condition. While there are many things in life that induce stress,
work can be one of those factors. However, workplaces can also be a key place for
resources, solutions, and activities designed to improve our mental health and well-being.

Workplace stress and poor mental health can negatively affect workers throught:

e Job performance
e Productivity
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e Work engagement and communication
e Physical capability and daily functioning

Understanding the Problem

Guidance and Tips for Employers

Sl

Training Resources

Real-World Solutions

TN

Outreach Materials

! Centers for Disease Control and Prevention. (July 2018). Mental Health in the Workplace.

2 National Institute of Mental Health. (January 2022). Mental Illness.
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health costs in the United States. Management Science, 62(2), 608-628.

* American Psychological Organization. (October 2021). Stress in America: Stress and decision-making
during the pandemic.

5 The World Health Organization (2022). Mental health in the workplace.
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Workplace Stress

Workplace Stress Menu

Workers' Rights

Understanding the Problem

Loneliness. Isolation. Uncertainty. Grief. Fear. Stress can increase these and other mental
health challenges and can be harmful to our health. The amount and type of stress
experienced varies from person to person due to many factors, including those experienced
at work,

While there are many things in life that induce stress, work can be one of those factors.
Workplace stress and poor mental health can negatively affect workers through their job
performance and productivity, as well as with their engagement with others at work. It can
also impact worker physical health, given that stress can be a risk factor for various
cardiovascular diseases. However, workplaces can also be a key place for resources,
solutions, and activities designed to improve our mental health and well-being.

Work has always presented various stress. Workers are constantly dealing with new stressors
introduced to the workplace, and in some instances, these stressors have amplified other
issues at work. More than 80% of US workers have reported experiencing workplace stress,
and more than 50% believe their stress related to work impacts their life at home. Workplace
stressors may include:

e Concerns about job security (e.g., potential lay-offs, reductions in assigned hours).

e Lack of access to the tools and equipment needed to perform work safely.

e Fear of employer retaliation

e Facing confrontation from customers, patients, co-workers, supervisors, or employers.

e Adapting to new or different workspace and schedule or work rules.

e Having to learn new or different tasks or take on more responsibilities.

e Having to work more frequent or extended shifts or being unable to take adequate breaks.
e Physically demanding work.
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schooling or juggling other caregiving responsibilities while trying to work, such as caring
for sick, elderly, or disabled household members.

e Concerns about work performance and productivity.

e Concerns about the safety of using public transit as a commuting option.

These, and many other, work-related stressors can take a toll on a person's sense of well-
being and negatively impact their mental health. For some, these stressors can contribute to
serious problems, such as the development or exacerbation of mental health challenges (e.g.,
anxiety disorder, depression disorder or substance use disorders.) Psychologists and
psychiatrists are sounding the alarm about a mental health crisis forming, and data
supporting their concerns have started to emerge. As one example, survey results from the
Centers for Disease Control and Prevention (CDC) suggest that about 40 percent of U.S. adults
were experiencing negative mental or behavioral health effects in June 2020, including
symptoms of anxiety disorder or depressive disorder, trauma-related symptoms, new or
increased substance use, or suicidal thoughts. An article published by the National Safety
Council in August 2020 detailing a spike in opioid overdoses further highlights the need for
more mental health resources.

Because of the many potential stressor's workers 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. This toolkit offers resources and tips that employers, workers,
and co-workers can use to support each other. Unions and worker organizations can also use
these resources to support worker mental health.

OSHA Resources

e Long-Term Stress Harms Everyone in the Workplace. This fact sheet explains how
workplace stress harms individual workers and employers.

o Workplace Mental Health Fact Sheet. This fact sheet is designed to equip workplaces
with vital information and resources to address mental health concerns effectively.
Available in Spanish.
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CDC: Coping with Stress. This webpage identifies stressors impacting the general
population, provides tips to reduce stress, and links to crisis intervention services.

provides stress management tips.

EBSA: Mental Health and Substance Use Disorder Parity. Learn your rights about
job-based mental health and substance use disorder benefits, the information your
health plan must give you, and how to appeal a denied benefit claim.

NIOSH: Mission Possible: Measuring Worker Well-Being. This post discusses ways
employers can measure worker well-being.

NIOSH: Healthy Work Design and Well-Being Program. This resource focuses on
how work affects overall health and well-being, including physical, psychological,
social, and economic aspects.

National Safety Council (NSC)::

o SAFER: Mental Health and the Workplace. This document discusses the
relationship between mental health, mental illness, and the workplace; and
identifies barriers preventing people from getting support.

o Promote Employee Mental Health and Well-being. This resource addresses
topics like mental health, stress reduction, substance misuse and more.

o What Employers Can do When it Comes to Mental Health. This blogpost shares
information related to new tools employers can use to improve employee well-
being and how that saves company's money.

CDC's Mental Health Data and Statistics. Provides resources that provide up-to-date
statistics around mental health and mentalillness.

HWC: The Healthy Work Campaign. is a public health campaign focused on raising
awareness in the U.S. about the health impacts of work stress on working people. The
campaign includes a variety of resources with sections specific to employers,

individual workers, and union and worker advocates.

The Jed Foundation: Tips for Managing Stress. This blog provides an overview of
stress and 5 ways to manage stress.
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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 helpingtheir staff manage
stress. Key things they can do include:

e 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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parents caring for children or elderly household members; and those with existing mental
health or substance use challenges.

Identify factors are making it harder for workers to get their jobs done and determine
if adjustments can be made.

Show empathy. Ensure workers that 1) they are not alone, 2) their employer understands
the stress they are under, 3) there is no shame in feeling anxious, and 4) asking for help is
important. Employers can reassure employees they are open and receptive to discussions
about employees’ work stress, by creating a safe and trustworthy space.

Provide access to coping and resiliency resources, workplace and leave flexibilities
without penalty, or other supportive networks and services. Research from the American
Psychological Association suggests 50 % of employees find that a lack of paid time off or
sick leave has a negative impact on stress levels at work.

The following resources provide guidance to help employers alleviate workplace stress and
support mental health.

OSHA Resources

Getting Started Guides for Employers. These aim to help employers gain confidence
about talking to workers about workplace stress, mental health, and substance use.

o Getting Started Guide for Senior Managers

o Getting Started Guide for Front-line Supervisors
Mental Health Checklists for Employers. These identify ways for employers to alleviate
workplace stressors and support mental health.

o Checklist for Senior Managers

o Checklist for Front-line Supervisors
Workplace Stress Sample Survey Questions. This document provides sample questions

that employers could ask to determine whether adjustments can be made to reduce
workplace stress, and if staff need mental health support.

Myth Buster Fact Sheet. This dispels myths that might make workers reluctant to talk
about workplace stress and mental health challenges. Employers could distribute this to
employees or display in the workplace to reduce the stigma surrounding these topics.
Preventing Suicides. This webpage provides information on the 988 Suicide & Crisis
Lifeline, and links to access to useful resources.

Mental Health Employer Tips — Workplace Stress Statistics (ZIP) Spanish (ZIP)
Mental Health Employer Tips - Provide More Information (ZIP) Spanish (ZIP)
TALK/DILO Infographic (ZIP) Spanish (ZIP)

Start the Conversation - ABC Mental Health Videos

Tips to Improve Relationships - ABC Mental Health Videos
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e Build Your mental Health Toolkit - ABC Mental Health Videos

Resources Provided by Other Organizations

e American Foundation for Suicide Prevention with resources and aid to those
affected by suicide, including Risk Factors and Warning Signs.
o The Center for Construction Research and Training (CPWR) - Opioid Resources to

help prevent opioid deaths in construction.

o Centers for Disease Control and Prevention (CDC) Suicide Prevention Webpage,
providing information on facts, risks and protective factors, prevention strategies,
tips for dealing with stress, and other resources.

e Construction Industry Alliance for Suicide Prevention (CIASP) with resources,
articles, and websites.

o Construction Working Minds, highlighting resources on how to address workplace
suicide for workers, managers, and industry associations.

e EBSA: Mental Health and Substance Use Disorder Parity. Browse these tools and
resources for employers who offer job-based health benefits.

o Federal Recovery Ready Workplace Interagency Workgroup — Recovery Ready.

Workplace Toolkit: Resource is designed to help businesses and other employers

prevent and respond more effectively to substance misuse among employees, build
their workforces through hiring of people in recovery, and develop a recovery-
supportive culture.

e HWOC: The Healthy Work Campaign. Resource includes tools that are specific to
employers including a healthy work survey with recommendations

e Suicide in the Construction Industry: Breaking the Stigma and Silence: American

Society of Safety Professionals with recommendations on how to start a
conversation in the industry, and three keys for providing help.

o U.S. Department of Labor Office of Workers' Compensation Programs - New
Opioid Policy to Protect Federal Injured Workers that provides resources to combat
the opioid epidemic and reduce the potential for opioid misuse and addiction among
injured federal workers.

e U.S. Department of Veterans Affairs - Suicide Prevention with resources for

veterans and their loved ones, friends, and health care providers.
e NIOSH Total Worker Health® Program. This program provides a holistic approach to
worker well-being to assist employers in improving the safety and health of workers.
e NIOSH Center of Excellence: Oregon Healthy Workforce Center. This center
provides fact sheets and articles that identify actions employers can take to support
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workers and alleviate their stress.
o The National Safety Council has provided a list of top mental health, stress
reduction, and substance misuse resources, including:

o}

SAFER: Stress, Emotional & Mental Health Considerations. This playbook educates
leaders, supervisors, and human resources representatives about ways to ensure
that workers returning to the workplace have the mental health support they
need.

Working With Benefits Providers: Mental Health Issues Checklist. This identifies
specific services that employee assistance programs and health insurance
providers can offer to help workers cope with stress.

Training and Supporting Supervisors in Addressing Substance Use. This fact sheet
speaks of the importance of being a recovery-friendly workplace.

Opioids At Work Employer Toolkit. This free toolkit offers materials that will help
employers create recovery-friendly workplaces, including sample policies, fact
sheets, posters, and videos.

Addressing Employee Mental Health and Distress: NSC Recommendations for
Employers. This resource provides a list of recommendations and steps
employers can take to support mental health in the workplace.

e SHRM Foundation - Field Guide for Mental Health in Your Workplace: Resource
provides tools to evaluate mental health resources, inform processes for supporting

mental health within an organization, and, ultimately, to help develop a strategy that
demonstrates improved mental health within the workforce.

o The American Psychiatric Association Foundation's Center for Workplace Mental
Health

o

o

Making the Business Case. This website shares information highlighting why
investing in a mentally healthy workforce is good for your business.

Mental Health Topics. This webpage provides information about various mental
health topics including specific disorders, warnings signs, and access to care.

e Mental Health America

o

Workplace Mental Health Programs. This website offers resources that employers
can use to create supportive work environments and highlights a national
certification program (the Bell Seal for Workplace Mental Health) that recognizes
employers who stand out in this area.

Mental Health Resources for Employers. Resources include extensive list on
mental health tips, how to integrate better practices, and how to put employees
first.

¢ National Alliance on Mental Illness (NAMI)
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o The Mental Health Movement in the Workplace. This blog entry discusses the
benefits of addressing mental health in the workplace and lists actions that

employers can take to do so.

o The Ultimate Workplace Mental Health Toolkit. This document, produced by
NAM/I’s Chicago affiliate, provides a primer for employers on mental health,
stigma, stress and toxic stress, and burnout. It also outlines the components of an
overall approach that employers can take to promote worker well-being and
offers several tools (e.g., checklists, surveys, conversation planners) to help them
achieve success.

e American Psychological Association
o Supporting Employee Mental Health When Reopening the Workplace

This article offers suggestions on ways that employers can make the transition
back to onsite work easier after working remotely for a lengthy period of time.
o Stress Management for Leaders Responding to a Crisis
This fact sheet offers tips for leaders (e.g., supervisors, managers) to help them
handle their internal stressors so they can lead effectively.
o Striving for Mental Health in the Workplace Guide. This resource shares tips on

how to shift workplace culture to address mental health stigma and support
employee well-being.
e The U.S. Department of Veterans Affairs
o For Leaders: Helping Employees in the Aftermath of Loss. This document explains
what employers can do to support grieving staff.
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Workplace Stress Menu

Workers' Rights

Training Resources

The idea of talking about stress and mental health at work might feel scary or too personal.
These can be sensitive topics that require a foundation of trust and goodwill to broach, or

alternatively, the support for a worker to seek external resources and assistance outside of
the workplace.

However, there are ways in which employers, supervisors, and co-workers can support each
other, and training is available on a variety of relevant topics. Ideally, employers should
provide training for supervisors and workers to help them recognize the signs and symptoms
of stress. Through this training, Employers, supervisors, and workers will know what to say,
how to listen, and how to support others at the workplace who are struggling; learn about
ways to build coping and resiliency skills; and know what avenues are available if
professional help is needed either for themselves or their co-workers. Unions and worker
organizations can also serve an important role in supporting workplace mental health and
well-being through their member services as well as their outreach and community
engagement work.

These training resources offer useful starting points for employers, supervisors, and
employees:

e The National Council for Mental Wellbeing offers Mental Health First Aid, which teaches
people how to identify, understand and respond to signs of mental illness and substance
use disorders. Multiple trainings are offered (some of which are virtual), and they target
different areas (e.g., workplace in general, fire and EMS sector). Train-the-trainer programs
are offered for employers that wish to have a staff member become a qualified trainer and
then provide training more broadly throughout the organization. Additionally, companies
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insight on how to question (Q), persuade (P), and refer (R) someone who may be
suicidal.
e The U.S. Department of Veterans Affairs offers a Stress First Aid slide deck, which is a 30-

minute presentation (developed for first responders) that provides a framework to
improve recovery from stress reactions.
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Workers' Rights

Real World Solutions

There's no one-size-fits-all strategy when it comes to alleviating workplace stress. The most
effective approach is to identify the specific stressors associated with a particular job or
industry and take concrete and practical steps to remove or lessen those stressors. Much can
be learned by exploring what others are already doing and tips experts in the field have
identified to address workplace stress. Some of the approaches discussed below can be
applied to any workplace; others focus on specific groups, such as hybrid and remote
workers, working parents and other caregivers, young workers, frontline workers, those in
customer service roles, and workers who do manual labor, among other workers.
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Workers' Rights

Outreach Materials

It is imperative to talk about mental health; shine light on the stressors; strategize about ways
to alleviate stress them; and be on the lookout for signs and symptoms of stress and mental
health emergencies so that people can either direct themselves, their friends, co-workers or
family members to helpful coping and resiliency resources or other supportive networks and
services if needed. The key is to build awareness, and the outreach products identified below
will help with that goal. Workers and employers alike will benefit from the information, and
the latter may wish to use these resources as building blocks for creating an awareness
campaign within their organization. Employers, unions, and worker organizations can and
should take all steps to protect the mental health of workers. Unions and worker
organizations can also serve an important role in supporting workplace mental health and
well-being through their member services as well as their outreach and community
engagement work.

OSHA Resources

e Support One Another Toolkit (ZIP) Spanish (ZIP). Provides tips on creating a workplace
culture that support mental health by talking about mental health.
e Working Together poster. Provides a brief overview of steps employers and workers can

take to address stress and mental health in the workplace.
support their co-workers, offering suggestions on how to be respectful when broaching
stress and mental health topics, how to listen compassionately, how to determine if more
assistance is needed, and how to follow up on concerns.

e Worker-Fatigue Webpage. Focuses on worker fatigue and includes information about the
impact of demanding work schedules and measures workers and employers can take to
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and co-workers can help each other address stress and mental health, and advice for
those currently facing mental health challenges.

Resources Provided by Other Organizations

e CDC Foundation: How Right Now. Interactive site was created to support mental
health. It asks users how they are feeling (e.g., stressed, afraid, grieving, lonely) and
then directs them to a variety of stress relief tools and mental health supports.

e EBSA: Mental Health and Substance Use Disorder Parity. Learn about your job-

based mental health and substance use disorder rights and get assistance from a live
Benefits Advisor.

e HHS: 5 Things About Staying Mentally Healthy. Two-minute video that offers five
tips for coping with the mental strain: 1) avoiding alcohol and drugs as a coping

mechanism, 2) staying active, 3) exploring wellness programs, 4) staying connected,
and 5) seeking help if needed.

e The U.S. Department of Veterans Affairs’ Free Mobile App: Mindfulness Coach.
Walks users through mindfulness meditation to help reduce stress and cope with
unpleasant emotions.

e SAMHSA: Your Recovery is Important: Virtual Recovery Resources. Tip sheet that
identifies virtual resources that people can use to support their recovery from mental
health/substance use disorders.

e SAMHSA: Decisions in Recovery: Treatment for Opioid Use Disorder. Offers a
variety of resources to support recovery and treatment for those who are ready to
address their opioid use.

e NIOSH Science Blog: Improve Sleep: Tips to Improve Your Sleep When Times Are
Tough. Blogpost that emphasizes the importance of high-quality sleep during
stressful times and offers evidence-based suggestions on how to improve it.

e Mental Health America

o Workplace Mental Health Programs. This website offers resources that employers

can use to create supportive work environments and highlights a national
certification program (the Bell Seal for Workplace Mental Health) that recognizes
employers who stand out in this area.

o Mental Health Resources for Employers. Resource includes extensive list on
mental health tips, how to integrate better practices, and how to put employees
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mental health condition (e.g., anxiety, depression, addiction, eating disorders).

o American Psychological Association: Psychologists’ Advice for Newly Remote
Workers. Article with tips for remote workers to reduce stressors and prevent
isolation, advising them to minimize distractions, set goals and boundaries, make a
communication plan, and seek social connections.

e The National Institute of Mental Health: My Mental Health: Do | Need Help? Poster
that differentiates between mild and severe symptoms, identifies self-care
techniques, and explains how to seek professional help.

o Existing Mental Health Campaigns and Toolkits:

o Healthy Work Campaign
o National Prevention Week
Mental Health Awareness Month

(o]
o Suicide Prevention Month

o

List of Awareness Events
o Mental Health Awareness Charity Walks and Runs
o Opioids At Work Employer Toolkit
o The ICU program, which stands for Identifying, Connecting, and Understanding,
as well as “l See You.”
o Right Direction
o Mental Health in Rural Communities Toolkit
o Upper Midwest Agricultural Health and Safety Center: Stress and Mental Health
o National Center for Farmworker Health Resource Hub
e The Jed Foundation
o How to Practice Gratitude. This blog provides an overview of gratitude and how it

can strengthen our mental health, including gratitude exercises that can help you
practice it in your daily life.

o How to Relieve Stress: Breathing Exercises You Can Do Anywhere: This blog
provides an overview of the importance of breathing during stressful events. The
blog provides examples of breathing exercises that anyone can do anywhere and
anytime to relieve stress.

Scrollto Top ®
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The IAEI Legal Requirements

IAEI produces electrical training material in support of our mission to promote and provide

electrical safety

The IAEI relies upon non-dues revenue from educational training presentations such

as the one you are viewing to keep our doors open

This presentation is copyright protected materials

Please refrain for the following:

- making and distributing copies of any IAEI copyright
protected material

- taking photos or videos of this presentation
- making handouts of the PowerPoint slides

- giving copies of the PowerPoint to your friends
or anyone that has not purchased the program

\

The Electrical Safety Leader

J

The PowerPoint and book are available for purchase at our website www.iaei.org

Thank your for your consideration with these matters
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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

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

& - The presenter of this material must have a subscription to
B lional Fectiod Coe NFPA LINK® if the presenter chooses to show the 2023
el | 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
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General Information
2023 National Electric Code

e Model Code Development

* |AEl Involvement

* |AEl Codes and Standards

* NFPA NEC 1%t .and 2" Draft Meeting
e Public Input and Public Comments

e General Terms and IAElI Characters
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Model Code Development Process
The process of updating the National Electrical Code from one cycle to the next

™) f ™ ( R

Step One Step Two Step Three

The Public » The Public » The NFPA

Input Stage Comment Stage Technical Meeting
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Outcome- Issuance of the Standard

NFPA 70: _
The National Electrical Code The Council

A |
The 2023 NEC i

Step Four
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The Development of the 2023 NEC

Interesting information about this revised document
A |AEI provided 36 members as CMP representatives to the NEC revision process
A |AEIl Codes and Standards Committee vetted and submitted IAEI endorsed Public Inputs
and Public Comments to NFPA for consideration
A NFPA NEC First and Second Draft meetings were conducted virtually instead of in person
A Code Making Panel Task Group meetings were also conducted virtually
A There following were submitted to NFPA for this edition of the Code:
“ 4006 Public Inputs “. 900 Second Revisions
% 1805 First Revisions * 441 Correlating Notes
™ 1956 Public Comments . 55 Certified Amending Motions

A Several IAEI members served on NFPA Correlating Committee Task Groups to work on
iIssues needing to be resolved
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IAElI

The Electrical Safety Leader

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
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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

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

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

A Significant Changes for the 2020 edition include actions involving:

. Parts . Multiple Definitions

. Definitions * Similar and Alternate Terms
“ Searchability * Informational Notes

* Article Numbers . Acronyms

*. CMP References

Copyright © IAEI 2023
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Definitions

Definitions were relocated to Article 100 and arranged in alphabetical
order with no parts

A\ Article 100 now contains approximately 800 definitions
A Additional definition structure requirements were also added to this Code cycle

A This allows the NEC to follow the same layout as other NFPA documents that
have all definitions in one chapter

A Similar terms and acronyms may be used along with provisions for electronic
searching

A\ Relocation revealed multiple terms defined differently in the code, which were also
addressed with the NEC Style Manual revision

A All definitions apply throughout the Code (An article number appearing after the
defined term indicates the definition only applies to that article)

Copyright © IAEI 2023

David Williams, NEC Correlating Committee and CMP- 1, Greg Chontow iaei.org



Article 100- Definitions

" Term being defined for location |
and searchability

A

l / ] Definition
Term, Defined (Defined Term). /

This is where the definition would be that does not
include any requirements. [303:3.3.5] (555) (CMP-7)

" Extracted text " NEC Code

Document: Section | Making Panel

This is NFPA 303 Article Number responsible
Section 3.3.5 | | This definition only =\ for definition

' applies to '

Article 555
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Reconditioned Equipment

The xxx.2 sections in many chapters have become “placeholders” for
requirements for reconditioned equipment

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

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

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

\ Copyright © TAEI 2023
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Reconditioned Equipment

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

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

eeeeeeeeeeeeeeeeeeeeeeeee

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

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

|AEI CMP and IAEI CSC Input iaei.org
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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

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

A Article 245 Overcurrent Protection for Systems Rated Over 1000 Volts AC, 1500
Volts DC

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

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

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

|AEI CMP and IAEI CSC Input iaei.org
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Copper-Clad Aluminum (CCA)

A\ 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

A 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 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

Copyright © IAEI 2023
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Copper-Clad Aluminum (CCA)(cont.)

A\ 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)]

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

A 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)]

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

Copyright © IAEI 2023
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Copper-Clad Aluminum (CCA)(cont.)

A\ Listing will prove that it meets ASTM product design requirements

A\ 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

A 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

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

Copyright © IAEI 2023
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New Articles for the 2023 NEC

Thirteen (13) new articles have been added to the 2023 NEC:

A Article 235

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

A Article 245

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

A Article 305

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

|AElI Code Making Panel Members iaei.org
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New Articles for the 2023 NEC (cont.)

Thirteen (13) new articles have been added to the 2023 NEC:

A Article 315

*. Medium Voltage Conductors, Cable, Cable Joints, and Cable Terminations

A Article 335

* |nstrumentation Tray Cable

A Article 369

* |nsulated Bus Pipe/Tubular Covered Conductors

A Article 371

* Flexible Bus Systems

|AElI Code Making Panel Members iaei.org
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New Articles for the 2023 NEC (cont.)

Thirteen (13) new articles have been added to the 2023 NEC:

A Article 395
* Qutdoor Overhead Conductors Over 1000 Volts

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

A Article 512

. Cannabis Oil Equipment

Copyright © IAEI 2023
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New Articles for the 2023 NEC (cont.)

Thirteen (13) new articles have been added to the 2023 NEC:

A Article 722

*. Cables for Power-Limited Circuits, Fault-Managed Power (Class 4) Circuits

A Article 724

*. Class 1 Power-Limited Circuits and Class 1 Power-Limited Remote-Control and
Signaling Circuits

A Article 726
* Class 4 (CL4) Power Systems

Copyright © IAEI 2023
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Deleted Articles for the 2023 NEC

A Article 311 Medium Voltage Conductors and Cables

*. (contents moved to new Article 315)
A Article 510 Hazardous (Classified) Locations - Specific
A\ Article 490 Equipment Over 1000 Volts, Nominal

“. (contents moved to new Article 495)
A Article 712 Direct Current Microgrids
A Article 720 Circuits and Equipment Operating at Less Than 50 Volts

Copyright © IAEI 2023
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Article 90

Introduction

 Use and application, arrangement, and
enforcement of this Code

* Mandatory, permissive, and nonmandatory
1{2) 4
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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

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

A\ 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

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

Copyright © IAEI 2023
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90.5(C) Explanatory Material

SANDIA REPORT Photovoltaic Wire
SAND2004-3535
Unlimited Release UL Standard
Printed December 2004
€ Scope
UL © Summary of Topics
. Standard 5
Photovoltaic Array Performance Model Standard 4703, Edition 1

Edition Date: September 30, 2014

ANSI Approved: July 21, 2020

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

D.L. King, W.E. Boyson, J.A. Kratochvill

Prepared by

:Jabirqmﬁ::ﬁ:r‘:lelfgfgigmasﬁﬂﬁ and Livermore, California 94550 t h e Iatest Sta n d a rd ava i Ia b I e
Sandia is a multiprogram laboratory operated by Sandia Corporation,
a Lockheed Martin Company, for the United States Department of Energy’s - %t
National Nuclear Security Administration under Contract DE-AC04-94A185000. Exa m ple - 690' 3 1 WI Fl ng M et h Od S.
(C) Cables.
Approved for public release; further dissemination unlimited. 5
Informational Note: See UL 4703, Standard

for PV Wire and UL 3003, Distributed
Generation Cables, for DG Cable
(no date posted, assume latest available)

@ Sandia National Laboratories
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Chapter 1

General

e Article 100
e Article 110

Copyright © IAEI 2023



eeeeeeeeeeeeeeeeeeeeeeeee

Article 100

Definitions

e Covers all defined terms used in the Code
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lllllllllllllllllllllllll

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

A Article 100 has changed its scope to reflect these changes

A Contains definitions essential to the application of the Code

A This change is in response to changes in the NEC Style Manual
A Helps to standardize the NEC with other NFPA standards

A The three parts of Article 100 have been eliminated

A The definitions will be found in alphabetical order

A Several new definitions were also added to Article 100

A Definitions followed by brackets have been extracted from another standard

Copyright © IAEI 2023
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Article 100- Definitions

" Term being defined for location |
and searchability

\_

l / ] Definition
Term, Defined (Defined Term). /

This is where the definition would be that does not
include any requirements. [303:3.3.5] (555) (CMP-7)

" Extracted text " NEC Code

Document: Section Making Panel

This is NFPA 303 Article Number responsible
Section 3.3.5 /| This definition only & ' for definition

’ applies to 7

Article 555

L




Article xxx.2 Sections to Article 100
All definitions will now be found in Article 100 of the National Electrical Code

fThis change is in response to i
changes with the NEC Style
Manual

Helps to standardized the NEC
with other NFPA standards

Article 699
Definitions

‘-‘“_,_.—
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Reconditioned Equipment

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

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

eeeeeeeeeeeeeeeeeeeeeeeee

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

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

laei.org



eeeeeeeeeeeeeeeeeeeeeeeee

Article 100 Definitions- Searchability

Revised these definition titles to aid in electronic searches

A Bonding Conductor. (Bonding Jumper)

A Bonding Jumper, Equipment. (Equipment Bonding Jumper)

A Bonding Jumper, Main. (Main Bonding Jumper)

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

A Bonding Jumper, System. (System Bonding Jumper)

A Grounded, Solidly. (Solidly Grounded)

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

Note: Language for the above definitions has not changed

CMP- 5, Bill Pancake iaei.org
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Article 100- Definitions (Multiple Definitions)

‘Service disconnect | Feeder panelboard|

Ungrounded Main

conductors bonding
jumper

/

- Meter enclosure
I I

ERIGEREERIGE] (@)

‘Definitions did  \
not change

@S2I SHS | Sl S| S
Sjofelejfeojolcofiele|@

Aids in electronic
searches and
removed any
acronyms J

.

@ PRIERE ERE]@

2PoeE8eD6e@

2

7
Grounded ]

conductor
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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

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

A\ 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

A 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

Copyright © IAEI 2023
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Article 100- Accessible (applied to wiring methods)

Modifications were made to the definition of "Accessible” as it applies to wiring methods

Clarifies that wiring and electrical equipment cannot be made inaccessible by piping, ductwork, drains,
raceways, or other mechanical systems
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Article 100- Accessible (applied to wiring methods)

This helps to clarify that wiring and electrical equipment cannot be made inaccessible
by piping, ductwork, drains, raceways, or other mechanical systems
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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

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

A 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)

A 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)

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

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

Copyright © IAEI 2023
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IAElI

The Electrical Safety Leader

Article 100- Class 4 Circuit (cont.)

Flowchart describing how this process works (courtesy of Voltserver)

AC or DC analog electricity The Transmitter converts The Digital Electricity Receivers convert the Digital The Analog AC or DC can
from the grid, battery plant, Analog AC or DC to Digital packets are sent over low- Electricity back into Analog power 1 or more remote
or UPS. Electricity. cost structured cable. AC or DC. load devices.
. A Structured Cable
0 . .
| A O mmew T £ ©
T
5 O
© Conventional ik DE Receiver
= Electricity
=3 ENERGY PACKET
=
Q
Q
o
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Article 100- Class 4 Circuit (cont.)

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

A There appears to be installer and enforcement confusion, as well as frequent product
misapplications resulting from electrical equipment being installed incorrectly on these
surfaces

A 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)

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

A See Informational Note No. 1 for a reference to UL 498, Receptacles and Attachment
Plugs, and UL 943, Ground-Fault Circuit-Interrupters

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

Copyright © IAEI 2023
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Copyright ©

Article 100 Definitions- Counter (Countertop)

The key distinction between a work surface or a countertop is the quantity of spillage that the
surfaces may be subjected (see Work Surface definition in upcoming slide)

= ™

Features:
- listed for application

- flange raised above
surface to prevent
liquid from entering

- sealed when in the
closed position to
prevent liquid from
entering

- only energized in
the upright position

| | - GFCI protected

Courtesy of ABB, Thomas and Betts
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Article 100 Definitions- Work Surface

Work Surface Countertop
« A container with 8 oz of saline « A container with 1/2 gallon of saline
solution, with 8 g of table salt per solution with 0.28 ounce of table
liter of distilled water salt per liter of distilled water
 Container is placed on the counter < Container is placed on the counter
surface 12 inches from the sample surface 12 inches from the sample
g - Container is tipped over all at once  « Container is tipped over all at once
g with an effort to direct the spill with an effort to direct the spill
- toward the most disadvantageous toward the most disadvantageous
5 area of the assembly area of the assembly

CMP- 2, Joseph Wages, Jr. NFPA LINK® ijaei.org



https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014694

eeeeeeeeeeeeeeeeeeeeeeeee

Article 100 Definitions- Work Surface

A 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

A 2020 NEC introduced work surface and countertop recognizing the differences
are important but there were no definitions for these terms (270.11 & 210.52)

\ Copyright © TAEI 2023
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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

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

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

A Need to promote a coordinated approach and understanding throughout the Code

A 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

Copyright © IAEI 2023

|AElI Codes and Standards Committee NFPA LINK® iaei.org



https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014148

Article 100 Definitions- Energy Management System
A new definition for Energy Management System has been created and added to the 2023 NEC

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, form of
power production, or a type of storage source

Photos courtesy of Schneider Electric

B Dashboard
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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

A\ 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

A 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

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

Copyright © IAEI 2023
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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

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

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

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

Copyright © IAEI 2023
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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

/A Change was made from “metallic” to “metal” to comply with the NEC Style Manual
A Helps to add clarity and useability by updating the words of the definition

A This received considerable debate at the NEC Correlating Committee meeting

Copyright © IAEI 2023
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Article 100 Definitions- Ground Fault

An unintentional, electrically conductive connection between an ungrounded
conductor of an electrical circuit and the normally non-current-carrying conductors,
metal enclosures, metal raceways, metal equipment, or earth.

Source | rUngrounded conductor ' Equipment

. . v

Grounded conductor — CEiina
Fault
v Ungrounded conductor
o ):;r e
Equipment grounding
conductor (EGC) ~ ¥
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Article 100- Impedance Grounding Conductor

A new term was added for Grounding Conductor, Impedance

A 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

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

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

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

Copyright © IAEI 2023
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Article 100- Impedance Grounding Conductor

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

Ground
detectors

4 There was no definition until the A

2023 NEC Impedance

i . grounding
This conductor makes a connection [ Service J / conductor

between the neutral point for an
impedance grounded system and
the grounding impedance device

The impedance grounding conductor S anE
will carry fault current that has been = — ' Equipment

reduced by a designated impedance 1", grounding
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Article 100- Grounded System, Impedance
(Impedance Grounded System)

A new term was added for Grounded System, Impedance

A There was no definition for an impedance grounded system before the 2023 NEC code
cycle

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

A 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

A\ Electrical professionals will have a new definition that is accurate and consistently defines
elements that make up this system
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Article 100- Impedance Grounded System

Substantiation was submitted for the creation of a new definition for Grounded System, Impedance

.] " - ——r _—
GENERATOR NO. 2 CONTROL PANEL (GCP2) I

(No definition for an impedance grounded i v
system before the 2023 NEC e ) o —

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

kneutral systems

o

| Photos courtesy of Rob Bowman -
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The Electrical Safety Leader

Article 100- Impedance Grounded System

Photo shows the typical ground Acaurion
detection and alarm system

associated with an impedance NORMAL FAAT Pu.sE
grounded system ©0e e

OPERATING INSTRUCTIONS

Has visual as well as audible e S
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
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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

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

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

A\ Definition revised for clarity and uniform enforcement

A 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
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Conuricht ©
Lopyrigne =

Article 100- In Sight From (Within Sight From, Within Sight)

Distance is to be visible and not more than 15 m (50 ft) from the other equipment
[Note: see 110.29 for requirements for In Sight From (Within Sight From, Within Sight)]

p
Transformer disconnecting means is

located in the electrical panel and is
labeled

Transformer is labeled as to the
panel and branch circuit it is
controlled from

Always test for the presence of
electricity before beginning the
troubleshooting of electrical issues

-
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Article 100- Likely to Become Energized

A new term is now defined explaining the phrase Energized, Likely to
Become

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

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

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

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

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

Copyright © IAEI 2023

|AEI Contributor- Paul Dobrowsky NFPA LINK® iaei.org



https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700014235

Conuricht ©
Lopyrigne =

Article 100- Energized, Likely to Become

Annex B of the NEC Style

Manual

Manual defines "likely to
become energized” as a
“failure of insulation on”

Many people have never
heard of an NEC Style

Definition factors:
- a conductive material

- this conductive material
could become energized

- could be due to failure of
electrical insulation or
electrical spacing

Likely to become energized was up to interpretation with opinions that differ between jurisdictions

(

Source LAMJ Conductive materials
that are “likely to
become energized”

Panelboard
Earth i

T
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Article 100- Load Management

A new term is now defined for Load Management

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

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

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

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

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

A The definition will now correlate with Article 750, Energy Management Systems
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Article 100- Load Management
A new definition for Load Management has been added to the NEC

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

100 KW BATTERY T0_ECC-2
POWER METER POWER METER

(This will result in a coordinated approach 9
and understanding throughout the NEC

The definition will now correlate with
KArticIe /50 Energy Management Systemsj

40 KW FUEL CELL GENERATOR
POWER METER POWER METER

483y

0a

K 0.000kw
e 171 806um,_

Square D Load
Management Systems

Photo from IAEI Archives
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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

A 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

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

A 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
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What is an Electrical Datum Plane?

A The electrical datum plane is a horizontal plane, a specified distance
above the normal high-water level

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

\L A One good example is 555.3(A) for floating piers

% A 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

A 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 iaei.org
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Article 100 Definitions- PV DC Circuit

New terms and revised definitions for PV System DC elements
A PV System Source Circuit and PV String Circuit subsets of a PV System DC Circuit

A 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

A PV String Circuit is inclusive of the series dc circuit conductors between the modules
A Previous terms and definitions were difficult to apply to current designs
A Decided to clarify these definitions as well as relocate all definitions to Article 100

A The definitions relocated to comply with the NEC Style manual requirements
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PV String Circuit
is the series dc
circuit conductors
between the
modules

PV Source Circuit i

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

Article 100- PV DC Circuit
PV System Source Circuit and PV String Circuit are subsets of a PV System DC Circuit
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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

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

A 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”

A 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

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

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

e

" Resulted in more concise wording |
in the definition and deleted
unnecessary/redundant text for

. defining an industrial facility

B

T2 2 8 0 0 8 8 @

Addressed NFPA Correlating

Committee request to reduce

redundant text but not impact
code language
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Article 100 Definitions- Servicing

A new definition for servicing of electrical equipment to assist in maintenance
and repair activities

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

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

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

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

Reconditioning and servicing of equipment is not the same

.
Switchboards and Switchgear Permitted to be
reconditioned
Definition of “Servicing” helps to explain difference
To service equipment means to perform maintenance
and repair of electrical equipment
Label shown that has been applied to the switchgear :
denoting it has also been reconditioned L i ® e
) DGk A ouscacumess oo A
480Y/277 W 3PH 4W 60 HZ 480Y/277 V 3PH 4W 60 HZ
@ ) )
2 O @
GENERAL DUTY
SAFETY SWITCH
200 A 240 Vac /V
e
ELECTRICAL EQUIPMENT
THIS EQUIPMENT HAS BEEN REFURBISHED BY
MUSTANG ELECTRICAL EQUIPMENT COMPANY.
THE DATE OF RECONDITION WAS: (‘.‘% Ol
08/01/2015 &;)
o OJ)
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Article 100 Definitions- Short Circuit

A new definition for “short circuit” has been added to the Code by CMP-10
/A Short circuit is used several times throughout the NEC
A The definition is added to improve the usability of the code

A\ 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

Copyright © IAEI 2023

CMP- 10, David Williams NFPA LINK® iaei.org



https://link.nfpa.org/publications/70/2023/chapters/1/articles/100#ID000700012949

Definition: Short Circuit

Characteristics of a Short Circuit:

- It is a conducting connection

- can exists between any of the
conductors of an electrical
system

- either from line-to-line
or from line to the

grounded conductor

- can be accidental or
intentional

Line-to-line
fault
Source Ungrounded
Grounded
g
Ungrounded
Equipment

Line-to-neutral
fault



Article 100 Definitions- Storable Swimming, Wading, or e

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

A This new definition covers:
* Storable Swimming, Wading, or Immersion Pools and
* Storable/Portable Spa and Hot Tub

A 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

A 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)

A This should eliminate the confusion and unnecessary requirements that an equipotential
bonding system be installed
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Article 100 Definitions- Storable Swimming, Wading, or
Immersion Pools and Storable/Portable Spas and Hot Tubs

— u I d Storable Swimming,
Storable/Portable T | i

| Wading, or
Spa or Hot Tub  EivaRceTeSy Immersion Pool
of Bestway

~

a
The 42 in. depth language
has been removed

This now aligns with product phiy 3
manufacturing standards WLy SoAes

N
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Article 100 Definitions- Transformer

A new definition for a transformer has been created and added to the 2023
NEC

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

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

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

A 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)

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

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

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

A See Informational Note No. 2 for information on receptacles for work surfaces
distinguished from receptacles for counters and countertops
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Article 100 Definitions- Work Surface

Work Surface Countertop
« A container with 8 oz of saline « A container with 1/2 gallon of saline
solution, with 8 g of table salt per solution with 0.28 ounce of table
liter of distilled water salt per liter of distilled water
 Container is placed on the counter < Container is placed on the counter
surface 12 inches from the sample surface 12 inches from the sample
g - Container is tipped over all at once  « Container is tipped over all at once
g with an effort to direct the spill with an effort to direct the spill
- toward the most disadvantageous toward the most disadvantageous
5 area of the assembly area of the assembly

CMP- 2, Joseph Wages, Jr. NFPA LINK® ijaei.org
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Article 100 Definitions- Work Surface

A 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

A 2020 NEC Introduced work surface and countertop recognizing the differences
are important but there were no definitions for these terms (270.11 & 210.52)

\ Copyright © TAEI 2023
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Work Surface Locations

Listing of receptacle assemblies for work surfaces is based on the amount of liquid spillage
verses that of a counter top location

Work surface photos courtesy of IAEI Archives

‘Note: Need to know what type surface you are dealing with in order to install
the correct receptacle assembly

See UL 111, Outline of Investigation for Multioutlet Assemblies, and UL 962A,
\Furniture Power Distribution Units
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Article 110

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

(A) Examination

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

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

A Cybersecurity must be considered when evaluating equipment for safety

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

Copyright © IAEI 2023

|AElI Codes and Standards Committee NFPA LINK® iaei.org



https://link.nfpa.org/publications/70/2023/chapters/1/articles/110#ID000700000243

110.3 Examination, Identification, Installation, Use, and Listing "~~~
(Product Certification) of Equipment.

(A) Examination

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

* |EC 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
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110.3 Examination, Identification, Installation, Use, and
Listing (Product Certification) of Equipment

Addresses cybersecurity for network-connected life safety equipment in (A) Examination (list item 8)
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110.3 Examination, Identification, Installation, Use, and Listing =~
(Product Certification) of Equipment.
(B) Installation and Use

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

A QR codes are appearing on many different items
A\ These allow the user to access vast amounts of information about a product

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

A New Informational Note assures the electrical professional that a QR code (if
available) is allowable for use in finding this important information
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110.3 Examination, Identification, Installation, Use, and
Listing (Product Certification) of Equipment

Use of QR codes are now addressed in the New I-Note following (B) Installation of Use

"
Assures the electrical professional that a

QR code (if available) is allowable for

STATUS "/ STATUS

use in finding this important information il

o ' — QR Code

provided

on these
circuit

breakers

In case you are wondering, QR
stands for “quick response”

Photos courtesy of Eaton
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110.14 Electrical Connections

A Parent text removed parenthetical content: “(such as copper and aluminum
or aluminum and copper-clad aluminum)”

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

A Terminals are suitable for use with copper-clad aluminum conductors when
evaluated for both copper and aluminum
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110.14 Electrical Connections

(A) Terminals

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

A 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

A The listing of the product will also determine the acceptability of the connection
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110.16 Arc-Flash Hazard Warning
(B) Service Equipment/Feeder Supplied Equipment

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

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

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

A The revision from 1200 to 1000 amperes will protect worker safety

A The four previous list items and exception were deleted, and now references label to meet
applicable industry practice
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110.16(B) Service Equipment/Feeder Supplied Equipment

“Feeder Supplied Equipment” added to the title, “arc flash” added for the type of
permanent label required, and reduced 1200 to 1000 amperes
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Service Equipment Feeder Equipment

Arc Flash and Shock Hazard
Appropriate PPE Required

*Not all required warning labels shown

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

Made sure that the electrical
professional understood the
label was for an “arc flash”

Revised 1200 amperes down
to 1000 amperes to provide

greater safety to the worker

~




110.16(B) Service Equipment/Feeder Supplied Equipment

“Feeder Supplied Equipment” added to the title, “arc flash” added for the type of
permanent label required, and reduced 1200 to 1000 amperes

| A WARNING |
Arc Flash and Shock Hazard

Failure to comply can result in death or serious injury.

Arc flash label is required Refer to NFPA 70E. Appropriate PPE Required.

to contain the following Nominal System Voltage: 480 VAC
information
Available Fault Current: 23.3 kA
Clearing Time of Service OCPD: 0.03 sec (2 cycles)
Date Label Applied: 08/01/16

Equipment ID: Production Panel 420
Sidewinder Electrical Contractors Celina, TX 800-444-1212
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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

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

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

A\ 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

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

A The applicable industry standards should also be consulted for additional information

A See NFPA 70B, The Recommended Practice for Electrical Equipment Maintenance
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110.17 Servicing and Maintenance of Equipment

New section addresses servicing and maintenance of electrical equipment and restricts this work
to qualified persons trained to perform the work

KRequires the use of identified replacement parts that b

have been verified per applicable product standards

Parts are to be provided by either the: Service Equipment
- original equipment manufacturer (OEM) Main

- designed by an engineer with applicable experience or .
- as approved by the AHJ

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

-




Copyright © IAEI 2023

Working safely is important!

Please disconnect electricity
to equipment you are
working on.

Refer to NFPA

70E for further
information

" Wear your Personal h
Protection
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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

A 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

A 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

A 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
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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 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

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

A Based on this review, the AHJ may be able to approve the equipment
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110.20 Reconditioned Equipment

New section for the establishment of general requirements that will apply to all
equipment that is reconditioned

s : : ) i - j '
When equipment is not required When equipment is to be listed:

to be listed, three options exist: . .

—— 5 - reconditioned equipment must be
prion A . listed or

- it can be listed, or field labeled as

reconditioned - a field label applied stating it has
Option B been reconditioned using information

- the equipment can be reconditioned from the OEM
per the instructions provided by "
the OEM

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

- The AHJ is permitted to approve
reconditioned equipment when
listing, field labeling, and OEM

L guidance is not available




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!)
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The harsh reality: pEET

Sometimes, things just cannot be
reconditioned and must be replaced

Large hail event- Plano, Texas
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110.21 Marking
(A) Marking- (1) General
Changes to requirements for equipment marking to clarify how to apply or

affix labels on all electrical equipment

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

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

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

A Must be evaluated as to the longevity of these labels in the various environment
iIn which the equipment is placed into service
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Clarified requirements for equipment marking for affixing labels on all electrical equipment

110.21(A)(1) General (Equipment Labels)

\

Labels need to be affixed to
electrical equipment

Label needs to remain with
the equipment for the life of
the installation

The environment of the
equipment (rain, ice, snow,
corrosion, etc) must be

considered

Items such as rivets or bolts
with nuts may be needed

Arc Flash and Shock Hazard
Appropriate PPE Required
Available Fault Current: 49,058 A
Date Calculated: 08/01/08
480Y/277 V 3PH 4W 60 HZ

Arc Flash and Shock Hazard
Appropriate PPE Required
Available Fault Current: 49,058 A
Date Calculated 08/01/08
480Y/277 V 3PH 4W 60 HZ
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110.21 Marking

(A) Marking- (2) Reconditioned Equipment
Has reorganized information into a list format and clarifies that the
original listing mark is to be removed or made permanently illegible

A The information previously found in a sentence format has been placed into a list
format making it easier to follow and understand

A %Iar_iglcation that the original listing mark is to be removed or made permanently
illegible

A\ Clarifies the misunderstanding by some that the nameplate should be removed
A This assures that important information stays with the equipment for future use

A\ Further clarifies that the approval of this equipment should not be based on the
original listing mark

Copyright © IAEI 2023
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110.21(A)(2) Reconditioned Equipment

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

. . @tality — Original listing
O_r |g_|nal ‘ B || «— mark scratched
|IStII‘Ig EV Charging Station out

In/Out 120/208Y , 120/240VAC
mark | | JoTED | | b, 30a, 60 Hz

Control # Type 3R Ra'"f'%’gt e
3 o .. T

e R \ 3YNT :emﬂs?mg Electric Vehicles Original listing
Original listing mark scratched Vertilation Not Required marks mads

out on the equipment nameplate  Model No: PE-30KICE48 I{”’/’WIM/’ permanently

R on: 0000 = .
szﬁfﬁ'wo 212713 illegible

This assures that important s o 362011

information stays with the -
Gquipment for future use ) I s ke | T T /

\‘ Power Solutions  Transtormateur de Distribution 2 Bon Rendement Eneraélmul’ 4 83423112316 1y
ONT , WI
Compton, cA__ montermey, mx__Part No.  SG3A0075DB B s
G
. [ CO090TaD [ T B e e .8

% TENSION EXCEFT WHEN WALL MOUNTED USING APPROVED WALL MOUNTING IOT,
NOMINALE

Original listing " "Til 2400
BIL 10 kv
Iarm I

|
252 105
|| 246 102.5
240
H1 H2 H3 || 224
|
|
|

228
Lv/BT | 208Y/120V ne
BL | 10 kv

Term

Bornes | X0 X1 X2 X3
AL | 5ieen | DOE 10 cFR PART 431:2016 |

sl 60 lr de |cEEA¢Tsomzo1a—zn1 | s
5

~

l 3 SEISMIC QUALIFICATIONS, OSP— 0136 — 10
AS FLOOR MOUNT ONLY

1BG 2012/A8CE 7—10

sDS<=2.0g Zh=1 Ip=1.5 HIINH
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110.21 Marking

(B) Field-Applied Hazard Marking

List Item 1: Language added regarding durability for hazard marking labels and
signs for electrical equipment installed in various environments

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

A\ 1t is important this marking is durable to remain with the electrical equipment in environments
that are wet, damp, dry, or even corrosive

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

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

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

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

Copyright © IAEI 2023
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110.21(B)(1) Field-Applied Hazard Marking

Language added regarding durability for hazard marking labels and signs for electrical
equipment installed in various environments

(tis important that this marking is durable h

to remain with the electrical equipment
In some environments this might include
\the use of screws, bolts and nuts, or rivetsj D A N G E R

DANGER indicates a hazardous
situation which, if not avoided, will
result in death or serious injury

WARNING indicates a hazardous
situation which, if not avoided,
could result in death or serious

injury
CAUTION indicates a hazardous CA U TI 0 N

situation which, if not avoided, may
result in minor or moderate injury

See ANSI 2535.2-2011 (R2017), Environmental
and Facility Safety Signs for additional information




HAZARD OF ELECTRIC SHOCK,
EXPLOSION OR ARC FLASH

« Apply appropriate personal protective equipment (PPE)
and follow safe electrical work practices. See NFPA 70E
or CSA Z462.
- This equipment must be installed and serviced only by
qualified electrical personnel.
- Turn off all power supplying this equipment before
working on or inside equipment.
- Always use a properly rated voltage sensing device

to confirm power is off.
- Replace all devices, doors and covers before turning on

power to this equipment.
Failure to follow these instructions will result in
death or serious injury.

REV 01

Photo courtesy of IAEI Archives
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AC S GLE PHASE

> ARC FLASH HAZARD
> APPROPRIATE PPE REQUIRED i
> FAILURE TO COMPLY CAN RESULT IN DEATH OR INJURY |

> ;REFER TO NFPA 70E &
"EMERGENCY CONTACT: 480-644-2262

Photo courtesy of IAE| Archives



Copyright © IAEI 2023

/N\CAUTION |

Trip hazard.

Watch your step.

A couple of caution
signs meaning that this
may result in minor or
moderate injury

SERVICE
DISCONNECT

E:TN

General Duty Safety Switch- )
_Interrupteur de sécurité a usage general
Interruptor de segurldad de servicio general e

600 A, 240 V~, 60 Hz, 250 V=

Complete Ratings Inside. Further instructions inside. ..
_ Valeurs nominales complétes a l'intérieur. Autres instructions a I'intérieur. =
Informacién completade capacidades en el'interior. Instrucciones adicionalesen el Intenor i

HAZARDOUS VOLTAGE. WILL JSE SEVERE INJURY OR DEATH.
« Never operate switch with cover.open.
« Tum OFF power ahead of switch before doing any work inside. Replace all
parts. Close cover before turning power ON.

TENSION DANGEREUSE 'PEUT cAUSER DES BLESSURES GRAVES
OU LA MOR'
* Ne jamalis | manmuvrefl'lntsrrupbur lorsque le couvercle est ouvert.
C(auper I'alimentation en amont de l'interrupteur avant toute intervention.
Remplacer les piéces. Fermer le couvercle avant de remettre sous tension, Jé

A PELIGRO

VOLTAJE PELIGROSO. PUEDE CAUSAR HEKIDAS SEVERAS O LA
MU
Num opere el interruptor con la cubierta ablona

+ Desconectar la alimentacién del interruptor antes de trabalar dentro del mismo
Reemplazar todas las partes. Cerrar la cublerta antes de energizar el interruptor.

< Made in U.S., A. 1 F-briqu‘ aux E.-U./ Hecho en E.U.A. 4 30-43100-3

éAUTK’)N’ |

CQVER SCREWS MUST BE SECURED BEFORE
TURNING SWITCH "ON"

AVERTISSEMENT

S'ASSURER QUE LES VIS DU COUVERCLE SONT BIEN
SERREES AVANT DE METTRE SOUS TENSION 2

PRECAUCION

'LOS TORNILLOS DE LA CUBIE ‘RE'\' ZSTAR BIEN
ASEGURADOS ANTES DE ENCEND! s S RTOR

=

3

Photo courtesy of IAEI Archives



CAUTION: TURN OFF ALL INTEGRAL
DISCONNECTS BEFORE SERVIGING
- GAUTION: RISK OF FIRE AND ELECTRIC SHOGK

THIS PRODUCT BE INSTALLED BY THE PERSON
~ FAMILIAR WITH THE CONSTRUGTION AND
OPERATION OF THE PRODUGT AND THE
HAZARDS INVOLVED IN ACCORDANGE
' " WITH THE APPLICABLE INSTALLATION CODE

Photo couirtesy of IAEI Archives '
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Some colors and signage can
deteriorate over time
and in harsh environments.

Consult industry standards
for assistance with installing
labels and signs.

——

Photo courtes IAEI Archives
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110.22 Identification of Disconnecting Means
(A) General

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

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

A 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

A An example could be the disconnecting means for a water heater or furnace
installed close to an electrical panel enclosing the disconnecting means
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110.22(A) General (Disconnecting Means)

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

At a single family dwelling
the disconnect source is
evident from the unit
being serviced

Testing for the absence
of electricity before
troubleshooting the unit

o o

Disconnecting
source is

In other than one- and two-family garent
dwelling, marking shall include the
identification and location of the

source circuit supplying the
disconnecting means
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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)

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

A Worker entrapment by equipment doors can cause serious injury or death

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

A 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 7z ft) high

A This rule also applies to the space between two simultaneously opened doors on opposite
sides of the aisleway
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110.26 Spaces About Electrical Equipment

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

Service disconnect
rated 600 amperes

; Arc blast

v happen!
M

Door

swing

90°

<__/

Service disconnect

rated 800 amperes

Must protect
the worker

Door
swing
90°

\—b

Required working space

24 in.
wide

Access and Egress from
required working space

Height of this area 6 /2 ft

24 in.
wide

Open equipment doors not to )
impede the access or egress
from the working space

Access and egress is impeded
iIf 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 12 ft) high
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110.26 Spaces About Electrical Equipment
(A) Working Space- (6) Grade, Floor, or Working Platform

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

A Floor conditions were not addressed by the previous editions of the Code
A\ This could be slope of grade or other impediments

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

A AHJ needed this guidance so that the initial installation is installed in a compliant
manner
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Floor conditions can
present safety issues
for workers that must
perform work on
electrical equipment

This photo is a parking
garage .
Notice wheel stop Iin
front of electrical
equipment

Could pose a tripping
hazard injuring the
worker

Copyright © IAEI 2023
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110.26(A)(6) Grade FIoor or Working PIatform

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
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The Electrical Safety Leader
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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”

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

A\ This sections adds applicability and useability of these phrases

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

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

m equipment

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

S
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110.29 In Sight From (Within Sight From, Within Sight)

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

—_——

120/208 Volt
Panelboard “LLA"

Transformer

i Y
=

Transformer disconnecting means is located in the
electrical panel and is labeled

Transformer is visible and not more than 50 ft

from the disconnecting means

Transformer is labeled as to the panel and branch

circuit it is controlled
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110.33 Entrance to Enclosures and Access to

Working Space
(A) Entrance

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

A Very similar to changes discussed for 110.26 concerning arc blast scenarios

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

A Conditions that restrict working space access or egress to less than 610 mm (24 in.) wide
and 2.0 m (6 7z ft) high make it a safety concern for the worker due to entrapment

A The entrapment is between equipment doors opened simultaneously with the worker
trapped within, leaving no egress path
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110.34 Working Space and Guarding

(A) Working Space

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

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

A\ 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

A This will help ensure the safety of the worker

A 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
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Chapter 2
Wiring and Protection

* Article210 < Article 240
 Article215 < Article 242
* Article220 < Article 245
* Article 225 .+, Article 250
* Article 230
e Article 235

Copyright © IAEI 2023
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Article 210

Branch Circuits Not Over 1000
Volts ac, 1500 Volts dc, Nominal

Copyright © IAEI 2023
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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

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

A 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

A See information at 110.20 entitled Reconditioned Equipment for additional information

A Note: The xxx.2 sections within various chapters have become placeholders for
information concerning reconditioned equipment
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210.2 Reconditioned Equipment
The information concerning reconditioned equipment has been relocated from 210.15 to 210.2

GFCI GFCI/AFCI

Courtesy of Pass & Seymour/Legrand

Courtesy of Eaton Corporation

The following shall not be reconditioned:
(1) Equipment that provides ground-fault circuit-interrupter (GFCI) protection for personnel

(2) Equipment that provides arc-fault circuit-interrupter (AFCI) protection



210.8 Ground-Fault Circuit-Interruption Protection for  IAEI
Personnel

The GFCI is now required to be listed
A Measurements clarified the cord is a power supply cord

A 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

A Informational note pointing to 215.9 GFCI permissions for locating GFCI in the
feeder remained
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210.8 Ground-Fault Circuit-Interruption Protection for  IAEI
Personnel

(A) Dwelling Units

(3) Outdoors

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

A\ 1t 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 show-melting, deicing, or
pipeline and vessel heating equipment

A\ The reference to 426.28 or 427.22 are still included as a permission
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210.8 Ground-Fault Circuit-Interruption Protection for  IAEI

Personnel
(A) Dwelling Units

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

A 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

A 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
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210.8 Ground-Fault Circuit-Interruption Protection for  IAEI
Personnel

(A) Dwelling Units- (6) Kitchens

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

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

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

A 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
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210.8(A)(6) Dwelling Unit Kitchens

Ground-fault circuit-interrupter (GFCI) protection required for receptacles in a kitchen

- All 125-volt through 250-volt receptacles
- single-phase branch circuits rated 150 volts or less to ground

0 < > O

GFCI GFCI

GFCI protection is required in kitchens regardless
of whether the outlet serves the countertop

GFCI
i (H) 3 = o
Spoiler Alert-
These island receptacles GFCI GFé::I

GECI become OPTIONAL for
2023 NEC- Stay tuned!

_f

GFCI protection required if range is electric
and protection device to be readily accessible

Refrigerator

-
GFCI

L) 5




210.8 Ground-Fault Circuit-Interruption Protection for  IAEI

Personnel
(A) Dwelling Units

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

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

A 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

\ Copyright © TAEI 2023
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A dry bar in the living room or dining

room would require that area to have
all receptacles be GFCI protected




210.8 Ground-Fault Circuit-Interruption Protection for  IAEI
Personnel (cont.)
(A) Dwelling Units (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

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

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

A This will help reduce arguments and misunderstandings in the field

A Language specifies that exhaust fans are not readily accessible and that the
receptacles be installed integral to the fan assembly
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210.8(A) Ex. No. 4- GFCI Protection of Bathroom Receptacles

—

A receptacle outlet internal to a
bathroom exhaust fan that is not Exhaust Fanj
readily accessible does not require

GFCI protection (unless required
by the manufacturer or listing)

i =
Inspector Knowledge:
See Article 100 for the o ¥ =0 Required to be GFCI protected
definition of readily ‘L
\accessmle y {%]
{ ~ JE— b
a | ) @ @ ) @ |
, [ e [ e [ e |
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210.8 Ground-Fault Circuit-Interruption Protection for  IAEI
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

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

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

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

A Similar nomenclature changes were made in 314.27 for Outlet Boxes and 422.18 for
Ceiling-Suspended (Paddle) Fans
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210.8(A) Ex. 3 and 210.8(B) Ex. 6 (GFCI Protection)

Weight Supporting Ceiling Receptacle (WSCR) and Weight Supporting Attachment Fitting (WSAF)
have been introduced as terms and acronyms for consistency throughout the code

These exceptions permit for the omittion
of GFCI protection when supporting a
ceiling luminaire or ceiling-suspended fan

(Similar changes were made at:\
- 314.27 for Outlet Boxes and

- 422.18 for Ceiling-Suspended
! (Paddle) Fans

y T

Photos courtesy of Chuck Mello




Copyright © IAEI 2023

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

saLr
120 VAC SA 60Mx

LUZ RAPIDA DE SEGURIDAD MAXIMO #
CONDUCTORES .18, 614, CALIBRE DE
CABLE S AMERICANO

INSTALACION DE VENTILADOR MAXIMO
36 LIBRAS

EMPUJEABA: 80LO USE # 14 CABLE

$OLIDO DE COBRE USE LA GAA n\u

MINIMO TAMARO 4xii" A x‘:c\’\l‘\u ‘ :

§ ROV b
CAIA DE SALDA APRO .

\S:! ALAGION DE SUJUC \ON (»{A);\:n.:‘ e
%0 \IBRAS) PATENTY Nm.“m U."
6"wnmuuuwmunNu.,m f
¥ EXTRANIERA

Photos courtesy of IAEI Archives

SQL-F
M/ o
120VAC 54 60Kz
SAFETY QUICK LIGHT MAX#
CONDUCTORS 818,814 AWG
ATION MAX 3588

PUSH IN-15A-USE# 140U
SOLID WIRE ONLY us N
SIZE 4X12" BOX INSTALL TOAN
OUTLET BOX SUITABLE FOR

FINTURE INSTALLATION (MAX 80
LBSPATENT NO: 6 962 488 i

OTHER LS AND FOREIGN.
PATENTS PENDING 3



210.8 Ground-Fault Circuit-Interruption Protection for  IAEI
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

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

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

A\ It was demonstrated that these locations are similar in safety concerns to those surfaces
which are in kitchens
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210.8 Ground-Fault Circuit-Interruption Protection for  IAEI
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.

A 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

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

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

A This action was necessary to prevent needless electrocutions or shocks to people from
occurring
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210.8(B) Other Than Dwelling Locations (GFciI Protection for Personnel)

Language at list item (7) has been modified addressing cord-and-plug-connected fixed and
stationary appliances at sinks locations in other than dwelling units

e ~ m.@r T

Sinks where fixed or stationary appliances are g\j‘*’
installed within 6 ft from the top inside edge of the Receptacle s
bowl of the sink connected

: . . stationar SEC
Note: fixed or stationary appliances are connected refrigeratsz)r Protected
to receptacles or cord connected

Note: This is not a kitchen area which
is already covered in 210.8(B)(2)

Contact between the metal sink and

the metal appliances have resulted
in shocks and electrocutions




210.8 Ground-Fault Circuit-Interruption Protection for  IAEI
Personnel- (B) Other Than Dwelling Units

List item (13): Added for aqguariums and bait wells in locations other than
dwelling units

A 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

A\ The areas around bait wells, aquariums, and the like tend to be wet-conductive
locations where various types of electrical equipment are used

A Examples are aerators, luminaires, and pump motors
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210.8(B) Other Than Dwelling Units (Aquariums and Bait Wells)

Receptacle outlets to be provided with
ground-fault circuit-interrupter (GFCI)
protection for aquariums and bait wells
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Challenge with this type of
installation is presence during |
inspection (Typically installed |/,
after occupying building) Y
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210.8(B) Other Than Dwelling Units (Aquariums and Bait Wells)

Examples:
Receptacle outlets to be provided
with GFCI protection for live minnow

wells used by fishing anglers
& 4
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Accidents when water and electricity are
used together have happened and GFCI
protection for receptacles is now required

Photo courtesy of IAEI Archives




210.8 Ground-Fault Circuit-Interruption Protection for  IAEI
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

A 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

A New appliances appear in red text:

. Automotive vacuum . Tire inflation machines “ Wall-mounted ovens
machines *. Vending machines *. Counter-mounted
™ Drinking water coolers and . symp pumps cooking units

“ High-pressure spray washing
machines

Electric ranges *. Microwave ovens
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210.8(D) Specific Appliances (GFCI Protection)

The appliances (cord-and-plug and hard-wired) requiring ground-fault circuit-interrupter
(GFCI) protection were placed into a list format for easier use (dwelling and other than
dwelling unit locations)

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

3
New list items include:

- electric ranges

- wall-mounted ovens

- counter-mounted cooking units

- clothes dryers

- microwave ovens
. 9 o




»

New appliances include: | “‘;

- electric ranges g

- wall-mounted ovens i

- counter-mounted 8
cooking units | |

- clothes dryers b/ i

- microwave ovens 1 T
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210.8 Ground-Fault Circuit-Interruption Protection for  IAEI
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

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

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

A 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
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210.8(F) Outdoor Outlets (GFCI)

When new electrical equipment is installed, ground-fault circuit-interrupter (GFCI) protection
method is required for the outlet serving the new equipment

| ’ ' L R

Outlet now required to S "
be GFCI protected T i S
_ £ ‘. + PSR "

e B

Note from the
Electrical Inspector:

NFPA has assigned a | . : B!
task group to look at ‘ R Olq equment_ replaced @™
interoperability issues - — & with new equipment ,

. P 1 |
between equipment G 5 ) I AR

W e d

and GFCI protection = R B |

TAEI 2023
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210.11 Branch Circuits Required

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

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

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

A This would not diminish the required 20-ampere circuit requirement found at 210.52(G)(1)
A Applies to garages of any size (1,2,3,4, etc., vehicle bays)

A 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

A This change will alleviate any confusion about garage branch circuit requirements
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210.11(C)(4) Dwelling Unit Garage Branch Circuits

—— ——
200 )
120-volt
sprinkler
controls _ Q
Blue = Qutlets supplied by 20 ampere garage circuit
Red = Qutlets supplied by 15 ampere branch circuit ekt
T
@ (Receptacle outlets installed in ceiling for garage door openers)
»>d
{:] W . ' | Foyer 0
Dwelling Unit 3 Vehicle Garage oL

If a 15-ampere branch circuit(s) is installed, it would be in addition to the 20-ampere circuit
supplying the garage receptacles required by 210.52(G)(1)
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210.11 Branch Circuits Required

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

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

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

A These loads are likely to be limited in number due to the reduced space
availablility in the garage
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210.11(C)(4) Dwelling Unit Garage Branch Circuits

20-ampere circuit supplying the dwelling unit single vehicle bay garage receptacles as
permitted by new Exception No. 4

Note from the Electrical i
Inspector:

The 20-ampere circuit will
provide adequate capacity
as the loads are limited due

to the space of the garage |

—
20vot
120-volt
sprinkler :
c%ntrols Required 20-ampere

branch circuit supplies
BLUE receptacles outlets

| =

(Receptacle outlets installed in ceiling
for garage door opener)

Dwelling Unit Single Vehicle Garage

@

Closet




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

A 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
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210.12 Arc-Fault Circuit-Interrupter Protection (AFCI)

This section was reformatted making it easier to reference and utilize the requirements and a
10-ampere branch circuit added to allowable branch circuit sizes

4 i

Section was reformatted for easier use:

- Subdivision (A), Means of Protection E-T-N
- Subdivision (B), Dwelling Units 0
= e = . ] Cut Away
- Subdivision (C), Dormitory Units AFCI Circuit
5 ) Breaker
- Subdivision (D), Other Occupancies
- Subdivision (E), Branch Circuit Wiring [ol———x9
Extensions/Modifications/Replacements Photo courtesy of Eato
AFCI S_;ystfem Dual function G IDD k. a
Combination AFCI/GFCI
Rated Device Davi T = 1.
evice
Fhoto courtesy of Eaton | Photo courtesy of Legrand
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210.12 Arc-Fault Circuit-Interrupter Protection (AFCI)
(D) Other Occupancies

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)

A 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

A 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

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

* |n some cases, list items replaced long lines of text that detailed locations requiring
AFCI protection
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210.12(D)(3) Other Occupancies (AFCI Protection)

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

In sleeping quarters
in places such as:

- firehouses

- ambulance stations

- rescue squads
- police departments
- ranger stations

- and similar locations

Photo courtesy of Bentonville Arkansas Fire Department
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210.17 Guest Rooms and Guest Suites

Assisted living facilities were added to the existing list of locations requi.ring
their branch circuits to be installed per the requirements for dwelling units if a
permanent means for cooking exists

A\ Assisted living facilities were seen as having the same characteristics as a guest
room and guest suite, which were addressed in the 2020 NEC

A\ If was felt that they should observe the same branch circuit requirements as
dwelling units

A Tlhe_tprevious locations in this section were placed into a list format for added
clarity

A Informational notes were also included for guidance with:
* laundry branch circuits and

Rt ]gire_lc_:ttion towards the Life Safety Code for the definition of an assisted living
acility
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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

These locations should observe the same branch
circuit requirements as dwelling units

~N

Guest Room or Guest Suite
(added in 2020 NEC)

Assisted Living Center (added in 2023 NEC)

[




210.17 Guest Rooms and Guest Suites

Some assisted living facilities are
very similar to a dwelling unit

When provided with permanent
means for cooking, the branch
circuits at these locations are
required to be installed the
same as for dwelling units

—
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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

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

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

A 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”

A 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
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210.19 Conductors- Minimum Ampacity and Size

Clarifies that the voltage limitation should apply to the circuit, not the conductor insulation
rating and specifies this applies to branch circuits “not exceeding 1000 volts ac or 1500 volts dc”

Photos courtesy of IAEI Archives

 These conductors in the photos are rated not over [ Article 235 is entitled

1000 volts ac and would be covered by Article 210 Branch Circuits,

: . Feeders and Services
Article 235 will cover voltages that exceed 1000 Over 1000 Volts ac,

volts ac or 1500 volts dc 1500 Volts dc, Nominal

.
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210.23 Permissible Loads

Permissible Loads, Multiple-Outlet Branch Circuits 10 Ampere Branch
Circuits

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

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

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

A 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 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
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210.23 Permissible Loads

10 ampere branch circuits are now addressed in the NEC

4 ™ 4 B
A 10-ampere branch circuit can A 10-ampere branch circuit
supply loads for: cannot supply loads for:
- lighting outlets - receptacle outlets
- lighting circuits for bathroom and - fixed appliances (except as permitted
laundry area exhaust fans within for individual branch circuits)
dwelling units
- garage door openers
- gas fireplace unit served by an - laundrv equibment
individual branch circuit y equip )
- / -

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

Note: A 10-ampere receptacle configuration does not currently exist




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




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

10 ampere receptacle configurations
currently do not exist

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

Photo courtesy of _I_AI_E'i_,&;_chives




loads for garage

A 10-ampere branch
circuit cannot supply

door openers

Photo courtesy of IAEI Archives
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210.52 Dwelling Unit Receptacle Outlets

(C) Countertops and Work Surfaces

(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

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

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

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

Copyright © IAEI 2023

CMP- 2, Joseph Wages, Jr. NFPA LINK® ijaei.org



https://link.nfpa.org/publications/70/2023/chapters/2/articles/210#ID000700012006

eeeeeeeeeeeeeeeeeeeeeeeee

210.52 Dwelling Unit Receptacle Outlets

(C) Countertops and Work Surfaces

(2) Island and Peninsular Countertops and Work Surfaces

A\ 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
A Some examples may include:
* NM or UF cable in a box with cover

* Unfinished basement access to below the island or peninsula
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‘Receptacle outlet no |

210.52(C) Islands and Peninsular Receptacles- Dwelling Units

Receptacle outlets shall be installed on or
above the countertops

Not permitted face-up in work surface or
countertop [406.5(G)(1)]

Receptacle outlet assemblies listed for
the application shall be permitted to be —l

installed in countertops and work surface

N
o)
=&

“:H- ®

longer allowed to be
installed below

 the countertop




NEC History of Countertop Receptacle Placement

Before 1990 there was no
guidance or requirement
for receptacle placement for
kitchen island and peninsular
locations

This proposal to NFPA shows
IAEI was opposed to the
receptacles being installed

ay

below countertops due to
possible accidents that are
now well documented

Note: Jim Carpenter was a
previous TAEI International
Office CEO serving on CMP-2

2-222- (210-52(c)): Reject

SUBMITTER: Marlene Avigliano, IAEI

RECOMMENDATION: (Add) Receptacles required to service
peninsular and island countertops shall not be located below the level of
the countertop.

SUBSTANT?ATION: Electrical cords from kitchen appliances extending
over the end of a countertop expose children to a hazardous condition.
Children pulling on a cord can pull hot coffee pots, skillets, etc., over the
counter edge and onto themselves.

PANEL ACTION: Reject. .

PANEL STATEMENT: Too restrictive. Incomplete technical substan-
tiation to support the proposed change.

VOTE ON PANEL ACTION:

AFFIRMATIVE: 11

NEGATIVE: enter
EXPLANATION OF VOTE:

CARPENTER: Many manufacturers of kitchen appliances have included
warnings on their products or in their literature concerning the hazards of
placing an appliance too close to the counter edge letting the cord extend
over the counter edge because of the hazard described in this proposal.
Permitting receptacles below the level of the countertop promotes the
misuse of these appliances.
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Receptacle outlets

will now be
optional for kitchen

islands and
peninsular locations

Photo courtesy of IA‘E_f
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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.

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

.
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210.52(C) Island and Peninsular Countertops and Work Surfaces

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

An estimated 9,700 burns
or other injuries were
treated in U.S. hospital
emergency rooms from
Jan. 1991-2020

Children pull cords and
appliances fall from
kitchen countertops

Note: If receptacle outlet not provide to the
island or peninsula, a method must to made
available for future addition
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i ]
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210.52(C) Island and Peninsular Countertops and Work Surfaces

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

If a receptacle outlet is not provided, a method must to made available for future addition

Note: Below are two options to meet this requirement (other options may be acceptable to the AHJ)

Raceway that extends to island or peninsular

location to install conductors for receptacle(s)
at a later time

Cannot be installed on the
sides below the countertop

l Wet location '

R Raceway that extends to island or peninsular
location with a UF cable installed to a box in
the island for the electrician to access to

install a receptacle(s) at a later time

Cannot be installed on the
sides below the countertop

l Wet location '




210.52(C) Island and Peninsular Countertops and Work Surfaces

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

If a receptacle outlet is not provided, a method must to made available for future addition

Note: Below are two options to meet this requirement (other options may be acceptable to the AHJ)

NM cable that extends to island or peninsular Even though access to a basement or
location installed within a box at the island for crawl space is available, a method must
the electrician to access to install a receptacle(s) be installed to the island area

at a later time

First Floor Space | e, Crawl Space Area
(sheetrock installed) i el
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210.52 Dwelling Unit Receptacle Outlets

(G) Basements, Garages, and Accessory Buildings

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

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

A 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)

A 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
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210.52(G) Basements, Garages, and Accessory Buildings

GFCI protected if receptacle is:

- 125-volt through 250-volt
- supplied by a single-phase
branch circuit

- branch circuit rated 150 volts
or less to ground

(" Receptacle outlet
3| required by 210.52(G) Byians
<.yl (to be GFCl protected) | "\ "

P T . ahitt ¥
L SETL SR e R %
A taa T e ek, o by

Sy -/Receptacle outlet for premises |

security system cannot serve

210.52(G) requirement
\(GFCI protection not allowed)/\{if\_-r

_ Goal: Reduce arguments between
: ) the inspector and the installer
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210.62 Show Windows

This change clarified the intent of the receptacle outlets is for each show
window location

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

A 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
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210.62 Show Windows

Requires receptacle outlets rated 15- or 20-amperes (125-volt, single phase)

Installed within 18 inches |
of the top of each window

No point along top of
window farther than 6 feet
from receptacle outlet

=

Helps with installation
and enforcement by
clarifying requirements
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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

A 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

A This requirement only applies to dwelling unit locations in the following locations:
* every habitable room
* kitchen
* laundry area and
. bathroom

A\ 1t 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
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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

r Only applies to dwelling unit
locations in the following locations:

- every habitable room

- kitchen

- laundry area and
B bathroom

Note:

A wall-mounted control device
controlling a receptacle(s)

cannot be installed instead of
a lighting outlet(s) in kitchens,

laundry areas, and bathrooms
. 4

General
lighting
circuit

Other
circuits

permitted
(example:
for freezer)

SO LOTO

Laundry
circuit

Lighting
outlet

Note: Laundry circuit

to serve laundry area
receptacles only




Wall mounted

control device

installed at the
entrance of the
laundry area
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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

A 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

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

A Will provide additional safety for electrical workers
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215.15 Barriers

Primary OCPD increased in size to
address inrush of transformer causing

initial delay increasing energy on
secondary supplied equipment

Severity

Risk is increased due to high
incident energy at the first

equipment on the load side

of a transformer because of

increased clearing time of
9 the primary OCPD

oC OCPD 2
PD
| |
ocC ocC oC
PD PD PD




215.15 Barriers

Barriers required as part of 215.15
and if service equipment as part
of 230.62

[ Transformer secondary conductors\
for this panelboard must terminate

110.16(B) if
1000 A or
more

on a main OCPD [cannot use the

6-disconect rule (408.36)]

- 4

( Mart the available fault current
and the date the calculation was

performed (408.6)

o

oC oC oC
PD PD PD
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215.15 Barriers

OCPD

[ Tap Conductors J

.........

Panelboards, switchboards,
switchgear, or motor control
centers supplied by feeder taps

in 240.21(B) or transformer
secondary conductors in 240.21(C)




215.15 Barriers (Feeders)

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

Photos courtesy of Eaton
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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

A Voltage surges can damage important sensitive equipment, such as smoke
alarms, AFCls, and GFCls

A\ These devices are very important in areas where people sleep

A\ Rules have been expanded to ensure that SPDs are also required for feeders
supplying other occupancies or areas used for sleeping purposes

A Requirements specify SPD’s must have a nominal discharge rating not less than
10kA

A\ Note new requirements located for SPDs at 225.42 and 230.67
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215.18 Surge Protection (Feeders)

Type 1 or 2 SPDs required when a service or feeder supplies a
dwelling unit, dormitory unit, guest rooms of hotels and motels, and
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