Welcome NC Electricians!

What Does North Carolina Require?

4 to 8 Hours of Continuing Education is Required

* NC licenses [l, L, U, SP SFD] must complete 8 hours of continuing education
every year. Half of those hours must come from an in-person or VILT
classroom session.

* NC licensees [SP-FA/LV, SP-EL, SP-PH, SP-WP, SP-ES, SP-SP] must complete 4
hours of continuing education every year. Half of those hours must come
from an in-person or VILT classroom session.

Today’s class is worth 4 hours of classroom/VILT continuing education.

2023 NEC Chanaes
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2023 NEC Changes Part 2 ncamscomp

LEARNING

12:35 PM - 12:45 PM Eastern

Registration / Check In / Intro

12:45 PM - 2:15 PM Eastern

NEC Chapter 5 with poll questions

2:15 PM - 2:25 PM Eastern Break
2:25 PM - 3:05 PM Eastern NEC Chapter 6 with poll questions
3:05 PM - 3:15 PM Eastern Break

3:15 PM - 3:55 PM Eastern

NEC Chapter 7 with poll questions

3:55 PM - 4:30 PM Eastern

NEC Chapter 8 and NEC Chapter 9 with poll
questions

4:30 PM EST

End of Class

1/24/2024

Important Reminders s conpim

If you have trouble hearing or need assistance, let us know.
Poll question responses are mandatory; you are NOT graded on your

answers.

Make sure you have paid and provided JADE Learning your electrical

license number.

Be sure to sign-in/check-in and confirm your registration information is
correct. Make sure your name is showing correctly.

You will be emailed a copy of your certificate within 2 business days.
You must complete a short evaluation at the end of class to receive credit

from the state.

Questions? Concerns? Call the JADE Learning office at 1-800-443-5233

LEARNING
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500.1 Scope

In 2023 NEC, the Scope of Article
500 Hazardous Locations, is now
broken down into two sections:

HAZARDOUS NEC IEC EURONORM
¢ (A) Covered MATERIALS STANDARDS STANDARDS
* (B) Not Covered
. . Class I, Div. Zone 0 and 1
The revised Scope now prpwdes a SRR P Zone 2
general overview of all things covered as S e
well as not covered in Article 500 Dust Class I Div. ke

Hazardous Locations.

Fibers and Flyings Class I, D!v. Zone 10
Class I, Div. Zone 11

This includes covering electrical
installations inside of Class | through
Class Ill, Division 1 and 2 hazardous
material locations.

2023 NEC Chanaes




500.5(D) Class lll Locations

(D)(1) Class Ill, Division 1 is now split into 2
subsections to dive deeper into topics:

* (D)(1)(a) Combustible Fibers/Flyings

* (D)(1)(b) Ignitable Fibers/Flyings
(D)(2) Class Ill, Division 2 was also split into
the same 2 subsections:

* (D)(2)(a) Combustible Fibers/Flyings

* (D)(2)(b) Ignitable Fibers/Flyings
These subsections also include the same
informational notes found in the 2020 NEC

2023 NEC Chanaes

In 2023 NEC, 500.5(D) has been expanded in order to provide more clarity.

JADE
LEARNING

A CERTUS COMPANY |

Class III Locations contain nonmetal combustible fibers and flyings
Class III locations can be divided into two divisions: Division 1 and 2

eSome areas of rayon, cotton, and
other textile mills

e Associated manufacturing and
processing plants

e Cotton gins and cotton-seed
mills

eFlax-processed plants
e Clothing manufacturing plants

*Some areas of woodworking
plants

500.7 Protection Techniques

In the 2023 NEC, 500.7 now references Chapter 9, Table 13 for important information
on the suitability of protection techniques for specific hazardous locations.

In the 2023 NEC, 500.7(P)-(T) lists 5 new

protection techniques for electrical equipment &
installations inside of hazardous locations:

* (P) Protection by Electrical Resistance Trace

Heating “60079-30-1"

* (Q) Protection by Impedance Heating “IEEE

844.3”
* (R) Enclosed-Break
* (S) Non-sparking
* (T) Sealed

2023 NEC Chanaes

JADE
LEARNING

A CERTUS COMPANY]

| Electrical Resistance |
] Trace Heating

permitted protection

~ in Class I, Div 1

CLASS I, DIVISION 2
Flammable vapors or
gases are contained in
sealed containers
or systems

A

| <. { |
[ CLASS I, DIVISION 1
Flammable gases or |
vapors exist under i
normal operating
conditions

1/24/2024



500.8(E)(3) Unused Openings

In 2020 NEC, 500.8(E)(3) required unused
openings in hazardous location enclosures to be
closed using listed metal close-up plugs. The
plug engagement had to comply with
500.8(E)(1) or (E)(2).

In 2023 NEC, 500.8(E)(3) says to close these
same unused openings using either listed
blanking elements or close-up plugs. The
revised code goes on to say that the thread
engagement must comply with 500.8(E)(1) or

(E)(2).
* 500.8(E)(1) and (E)(2) require 5 threads fully
engaged!

Threaded
Enclosure
Entry Hole
(Unused)

Typical Blanking Element
or Close-up Plug

FIVE THREADS FULLY ENGAGED

1/24/2024
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501.10(A)(2) Flexible Connections LEARNING

501.10(A)(2) has been revised in 2023 NEC to specify that vibration of
equipment during operation and allowing for movement after installation
during maintenance are the only two reasons why flexible connections can be
used in a Class |, Div. 1 location. EE]EI]

A\

501.10(A)(2)(3) has been
revised to use the newly defined
term— Restricted Industrial
Establishment.

or
‘ MAINTENANCE
means

Flexible Cable
Approved!

11

Question 0

Participation is a must.
Getting the correct answer is NOT required!

In 2023 NEC, when is it permitted to use flexible é
connections in a Class |, Division 1 location? ‘r\f
A. When a motor operates at full load current ?

and when rubber dampeners are not

available. / (|

B. When equipment is rated 500 watts or

greater, and the equipment is installed ‘ —
directly on the floor.

C. Vibration of equipment during operation and \
to allow for movement after installation / \
[during maintenancel

12



Bonding must not rel
normal locknuts ar

501.30(B) Bonding

In the 2023 NEC, information on

bonding was moved from 501.30(A) to N o <
501.30(6) s ..s::d ?;f:g:ey

It was also expanded to include: are required

(1) Specific Bonding Means which e
includes two requirements for

bonding.

Metal cable tray was
added to the list

(2) Flexible Metal Conduit and
Liquidtight Flexible Metal Conduit
which includes two requirements for
flexible metal conduit and liquidtight

B _

Metal supports for certain wiring
methods shall be bonded in
accordance with: 250 102

1/24/2024
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502.30(B), 503.30(B) Bonding

New in 2023 NEC, metal struts,
angles, or channels providing any
support or offering mechanical
or physical protection to cables
or conductors as permitted in
335.4(5), 336.10(7)(c), or
722.135(C) shall be bonded in
accordance with 250.102!

SUMMARY: Now, metal parts such
as Unistrut® require bonding to be
applied when the strut supports or
protects the wiring.

Bonding [
Jumper .
.

=

TO
SERVICE

=
.,
i £
DA R

TYPE ITC-ER
Cable
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505.8 Protection Techniques LEARNING

A CERTUS COMPANY |

In 2023 NEC, there are a few changes to Section 505.8, including wording
revisions that include the new term: Restricted Industrial Establishments.

5058(|) is I"etitled as Detection Protection from Impedance Heating, Pressurized
| bl Room and Special Protection are now approved
systems for.famma € gases. protection techniques for flammable environments.

505.8(0)-(Q) are added as
acceptable protection techniques for
electrical and electronic equipment
in hazardous (classified) locations:

* (O) Protection by Impedance
Heating “IEEE 844.3”

* (P) Pressurized Room “p”
* (Q) Special Protection “s”

17

505.15(C) Zone 2 LEARNING

A CERTUS COMPANY]

In 2020 NEC, 505.15(C) told us:

Where provision must be made for flexibility, one
or more of [11 wiring methods] shall be
permitted.

Zone 2 Location
(Gas unE) xlc

(Gas LINE] (GAS LINE]

In 2023 NEC, that code section gets more
specific as to when a flexible wiring methods can
be used; it states: N
Where flexibility is necessary to minimize the
transmission of vibration from equipment during loosening rigid metal conduit
. connectors that create sparks!
operation or to allow for movement after - ) i i —
installation during maintenance, one or more of
[11 wiring methods] shall be permitted.

B’
A flexible connection prevents
this motor’s vibration from

18
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505.16(B) Zone 1

In 2023 NEC, 505.16(B)(3) now
applies to Pressurized Rooms

* In accordance, the wording is
changed to include not only
pressurized enclosures as it
was in the 2020 NEC, but also
pressurized rooms.

* Informational Note No. 3 is 1le
added and sends Code usersto ==
UL 60079-13 for information
on explosive atmospheres

10
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512 cannabis Oil Equipment and Cannabis Oil
Systems Using Flammable Materials.

NEW in 2023 NEC, Article 512
addressing Cannabis Oil Equipment &
Systems, covers the following:

512.1 Scope.

This article covers cannabis oil
preparatory equipment, extraction
equipment, booths, post-processing
equipment, and systems using
flammable materials (flammable gas,
flammable liquid-produced vapor,
combustible liquid-produced vapor) in
commercial and industrial facilities.

11
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TADE
LEARNING

517.6 Patient Care-Related. Electrical Equipment
Section 517.6 is brand-new in 2023 NEC.

>

* It clarifies that the marking, labeling, or other restrictions described in
110.21(A)(2) and imposed on the use of electrical equipment do not
apply to patient care-related electrical equipment.

* Provides information on
requirements for
reconditioning or re-
certification in compliance
with FDCA when patient
care-related electrical
equipment is relocated.

Patient Care-Related Electrical Equipment
is electrical equipment or
an appliance intended for
diagnostic, therapeutic, or
monitoring purposes in a
Patient Care Vicinity.

2023 NEC Chanaes

JADE
517.10(B) Not Covered LEARNING

A CERTUS COMPANY]

In 2020 NEC, Section 517.10(B) declares healthcare locations, such as medical
offices and waiting rooms, as being exempt from the strict wiring methods of
Article 517.

In 2023 NEC, a new location
within a healthcare facility has

been added to that list of exempt
areas, as follows:

Pharmacy
"

Immunizations
Psychiatry
Alternative
medicine
Optometry

* Pharmacy services not
contiguous (meaning not
touching or sharing a common

border) to health care facilities.

24
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517.14 Panelboard Bonding

In the 2023 NEC, there is a new exception to
the requirement to bond healthcare facility
panelboards using a continuous conductor
between equipment grounding terminal buses
inside each panel.

* The new exception allows for panelboards
that are serving the same patient care
facility to be bonded together using an
accessible busbar installed outside of the
panels.

2023 NEC Chanaes

ING

CERTUS COMPANY |

A

JADE
517.20(A) Receptacles and Fixed Equipment LEAR

In 2023 NEC, Section 517.20(A) went from requiring BOTH methods of shock
protection in wet locations to requiring one of the two methods.

* |t also adds two new informational notes:

* Informational Note 1 included in (A)(1)
states: isolated power systems can
eliminate the danger of electric shock
to patients who might be more
susceptible to leakage current and
unable to move in their beds

* Informational Note 2 included in (A)(2)
states: See Annex E of ANSI/UL 943-
2018 and 110.3(B) for more
information

26

NING

A CERTUS COMPANY]

13
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517.22 Demand Factors

Section 517.22 is all new in the 2023 NEC and states:

Demand factors for receptacle loads
supplied by branch circuits not
exceeding 150 volts to ground and
installed in Category 1, Category 2,
Category 3, and Category 4 patient
care spaces shall be in accordance
with 220.110.

517.22 gives the electrician
permission to use demand factors
from|Table 220.110 >
when calculating healthcare facility
receptacles.

LEARNING

A CERTUS COMPANY |

Demand Factors for Patient Care Spaces

Category 1 | Category 2 ‘ Category 3 | Category 4

100% of first
5000 Volt-
Amperes

50% from
5001-10,000
Volt-Amperes

25% for
over 10,000
Volt-Amperes

Table 220.110(1)&(2)

100% of first
5000 Volt-
Amperes

50% from
5001-10,000
Volt-Amperes

25% for
over 10,000
Volt-Amperes

100% of first
10,000 Volt-
Amperes

50% for
over 10,000
Volt-Amperes

100% of first
10,000 Volt-
Amperes

50% for
over 10,000
Volt-Amperes

27

517.30 Healthcare. Sources of Power

In 2020 NEC, 517.30(A) said essential electrical systems (EES) must have a minimum o
two independent sources of power: One normal that supplies the entire electrical
system, and one alternate for when the normal power source is interrupted.

In 2023 NEC, 517.30(A) says essential electrical systems (EES) shall have two or more
independent sources. One on-site source shall be sized to supply the entire EES. The
other independent source shall be sized to supply the entire EES and shall be
permitted to be located on-site or off-site. Additional sources other than the first two
independent sources shall be permitted to be sized to supply the intended load.

LEARNING

A CERTUS COMPANY]

3 power sources for EES:
*Generator units

*Fuel cell systems
*Battery systems

In 2020 NEC, 517.30(B) approved of these

In 2023 NEC, 517.30(B) adds 2 more!
*Utility Supply Power [NEW!]
*Healthcare Microgrid [NEW!]

28

14



517.70 Applicability

In 2020 NEC: Part V of Article 517 is titled, 517, X-ray Installations.

In 2023 NEC: Part V has been retitled to say, 517, Diagnostic Imaging and
Treatment Equipment.

Part V was retitled to make clear that
Article 517 Part V installation
requirements apply to much more than
just X-ray machine installations.

In the 2023 NEC, Article 517 Part V
rules apply to all types of imaging and
treatment equipment that have the
potential to produce harmful radiation.

1/24/2024
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518.5 Supply

In the 2020 NEC, Section 518.5 said little regarding
power supplies inside Assembly Occupancies.

In 2023 NEC, the section expands to 3 new subsections
of varying topics.

In 2020 NEC: Section 518.5 covered various power
outlet and power supply rules for equipment inside
assembly occupancies.

In 2023 NEC: Section 518.5 has been repurposed to
cover rules for installing Power Outlets and Commercial
Appliance Outlet Centers, in assembly occupancies.

EXAMPLE: A commercial appliance outlet
center may contain the power outlets in a
building for supplying event-lighting, signs,
sound equipment, or the like.

JADE
LEARNING

A CERTUS COMPANY |

Assembly Occupancies
include places and
businesses where public
crowds can gather.

200A. COMPANY SWITCH
20/208

30 AW+ G

1/24/2024
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547.26 Physical Protection LEARNING

Section 547.26 is new in 2023 NEC; it states: All electrical wiring and A ceRTUSs Copany
equipment subject to physical damage

shall be protected. 2020 NEC 2023 NEC

AND... A Type NM/NMC [
* Nonmetallic cables shall not be
permitted to be concealed within il Type se/use |§ | ot Cthing D~

walls and above ceilings of buildings
(i.e., offices, lunchrooms, ancillary e
areas, etc.) or portions thereof,
which are contiguous with or
physically adjoined to livestock
confinement areas.

* There is also an informational note
that addresses rodents and other
pests

1/24/2024

33

547.44 Equipotential Planes and Bonding of
Equipotential Planes

547.44 is NEW in 2023 NEC. It addresses:

The installation and bonding of
equipotential planes, as follows:
(A) Where Required

* (1) Indoors
* (2) Outdoors
* (B) Bonding

LEARNING

A CERTUS COMPANY]

L 717 (L
A7 7 1

ey

Equipotential Bonding

Equipotential bonding ties together all exposed metal surfaces in an
area so if one metal surface is accidentally energized, they ALL become
energized. This prevents a voltage gradient (difference) between
surfaces and reduces the chance for electric shock!

34
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550.16(C)(1) Exposed
Non-Current-Carrying Metal Parts

New for 2023 NEC, Section 550.16(C)(1) now includes the following
requirement:

Chassis of multiple mobile home sections shall be bonded together with a
solid copper, 8 AWG minimum, insulated or bare, bonding conductor with
terminations in accordance with 250.8 and 250.12.

2023 NEC Chanaes

18
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DE
ARNING

CERTUS COMPANY |

550.32 Service Equipment

In 2023 NEC, Section 550.32 has
removed the 30-foot rule, but
now requires service equipment
to be “within sight” of the
mobile home it serves.

-A |
7\

@ Utility Méter '

E Serve
b Equipment

Disconnecting
Means

| “Within Sight”
(maximum 50 feet)

The service disconnect is now
permitted to be used as the

emergency disconnect required ~*
for all one- and two-family
dwellings, per 230.85.

37

DE
550.33(A) Feeder Equipment ARNING

b3

CERTUS COMPANY |

In 2023 NEC: Section 550.33(A) e e T SR O
now fills in some of the previously |.Located:

L. . . -in a readily accessible, outdoor location
missing information about the -within sight from the mobile home

H H 2. Equipment rated according to Section 550.32(C)
placement of mobile home service |5 gigiided -
equipment when it is fed by according to

feeder conductors. Sclacal

The text now points code users to
specific parts of the NEC that N faran B
should be applied to this 11" |foundation may:
installation. | "ave feeder
There are also new rules specific disconnecting
to installing a feeder assembly, N rrtires
including its means of disconnect!

Manufactured
i home on a

the structure

38
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551.40(D) Loss of Ground Device

In 2023 NEC, 551.40(D) is revised so
that the reverse polarity indicating
device [required in 2020 NEC] is
replaced with a requirement for a
grounding monitor interrupter (GMI)

* The GMI will:

* Check for the presence and
integrity of an EGC and a ground-
fault current path.

* Keep the circuit open when a fault
condition is detected.

* Potentially, but not always, report
a reverse polarity condition.

2023 NEC Chanaes

KEY: ()MAIN BONDING JUMPER(2) AC POLARITY REVERSED
(3 0PEN GROUNDING WIRE (@) NEUTRAL BONDED ILLEGALLY.
——ENERGIZED! —— SAFE

1/24/2024
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555.14 Equipotential Planes and
Bonding of Equipotential Planes

555.14 is new in 2023 NEC and
states the following:

* An equipotential plane shall be
installed where required in this
Section to mitigate step and touch =
voltages at electrical equipment.
The parts specified in this Section
shall be bonded together and to
the electrical grounding system.
The bonded conductor shall be
solid copper conductors;
insulated, covered, or bare; not
smaller than 8 AWG.

21
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555.15 Replacement of Equipment
555.15 is new in 2023 NEC, it requires the
following for all docking facilities:

*When modifications or replacements of
electrical enclosures, devices, or wiring
methods are necessary on a docking
facility, they shall be required to comply
with the requirements of this Code, and

of the circuit. Existing equipment that has
been damaged shall be identified,
documented, and repaired by a qualified
person to the minimum requirements of
the edition of the Code to which it was
originally installed.

2023 NEC Chanaes

the installation shall require an inspection [ ]

JADE
LEARNING

A CERTUS COMPANY |

Don't forget
to inspect
and repair

— all other

) parts of this

555.36(C) is new in 2023 NEC.

It states: Each marina power outlet or enclosure that
provides shore power to boats shall be provided with a
listed emergency shutoff device or electrical disconnect
that is clearly marked “Emergency Shutoff” in
accordance with 110.22(A).

* Emergency shutoff must be within sight of the marina
power outlet or other enclosure that provides shore
power to boats, readily accessible, externally
operable, manually resettable, and listed for use in

wet locations.

The emergency shutoff device or electrical disconnect
shall be de-energize the power supply to all circuits
supplied by the marina power outlets or enclosure(s)
that provide shore power to boats. A circuit breaker
handle shall not be used for this purpose.

44

555.36(C) Emergency Electrical Disconnect JADE

LEARNING

* Clearly Marked
- Within Sight

* Readily Accessible

* Externally Operable

+ Manually Resettable

- Listed For Wet Locations
- De-energize All Circuits

* Not a Circuit Breaker Handle ||

22
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620.22 Branch Circuits for Car Lighting,
Receptacles, Ventilation, Heating, and Air Conditioning

In 2020 NEC: The one required lighting branch circuit for elevator cars could power:
-Receptacles

-Generic accessories (alarms and monitors)
-Auxiliary lighting

-Ventilation for the car

In 2023 NEC: That circuit can power all of the above, plus:
-Car emergency signaling
-Communications devices (including their charging circuits)

For the elevator car’s heat and air conditioning branch
circuit(s), 620.22(B) now states: If no machine room exists for
the elevator, the overcurrent device can be installed outside
the hoistway if accessible only to qualified persons

2023 NEC Chanaes

23
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620.23 Branch Circuits for Machine Room,
Control Room/Machinery Space, Control Space, casmus company
or Truss Interior Lighting and Receptacle(s)

In 2023 NEC, the truss interior
(structural support areas) of
escalators, dumbwaiters and similar
equipment must now be served by
the required lighting circuit for that _
equipment. The NEC has determined Branch Circuit
that illumination inside the truss Lighting
structural area is as important as
illuminating control rooms and similar

|n \
areas. Branch Circuit |§
for 125 volt
20-amp Duplex
Receptacle
naes

24
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625.40 Electric Vehicle Branch Circuit LEARNING

A CERTUS COMPANY |

* The 2023 NEC updates the requirements for
625.40, now calling the equipment Electric
Vehicle Supply Equipment (EVSE).

* In the 2020 NEC, only one outlet for charging
electric vehicles was permitted on a single
branch circuit.

* The 2023 NEC allows more than one EV
charging outlet to be on a single branch
circuit as long as the equipment is rated
120-volts or less and 16-amperes or less.

* Additionally, there is a new exception that
sends installers to 625.42(A) or (B) when
attempting to install more than one charging
outlet on a single branch circuit

49
Article 625.42 Rating LEARNING
* The 2023 NEC revises Section 625.42
Electric Vehicle Supply Equipment (EVSE) controlled to Correspond With Sim”ar
by Emergency Management System (EMS) terminology changes. What was
Main Panel previously referred to as power
. From  Energy Management transfer equipment is now called
electric vehicle supply equipment
Socket (EVSE)
* 625.42(A) and (B) are both new
sections.
* (A) Energy Management System
EV Charger (EMS)
Branch Circuit
Main Panel Service * (B) EVSE with Adjustable Settings
Conductors
50

25



625.43 Disconnecting Means LEARNING

A CERTUS COMPANY |

* In the 2023 NEC, 625.43 is revised for clarity and
to discuss remote disconnecting means for the
charging equipment.

* Now, the section specifically states:
* For Electric Vehicle Supply Equipment (EVSE)
* and Wireless Power Transfer Equipment

* The following sentence is also added:

* If the disconnecting means is installed remote
from the equipment, a plaque shall be
installed on the equipment denoting the
location of the disconnecting means.

51

625.49 Island Mode LEARNING

A CERTUS COMPANY]

* 625.49 is an entirely new
section in the 2023 NEC.

* |t is titled Island Mode, and
reads as follows:

* EVPE and bidirectional EVSE
that incorporate a power
export function shall be
permitted to be part of an
interconnected power
system operating in island
mode.

52

1/24/2024
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625.102 Installation

* Section 625.102 has several
relatively large revisions for the
2023 NEC.

* The following sections were
renamed, and content was revised
accordingly:

* (A) was retitled from Type to
General

* (B) was retitled from General to
Control Box

* (D) was retitled from Protection
of Output Cable to Protection of
Cords and Cables to the Primary
Pad

Enclosures shall be suitable for the
environment they will be located in.

-
@f
‘Minimum 18" off the

ground (Indoors)
Minimum 24" off the
ground (Outdoors)

27
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626.1 Electrified Truck Parking Spaces. Scope

Section 626.1 has some
minor revisions in the
2023 NEC.

* |t now states: Non-
propulsion electrical
elements of trucks
are what will be
connected to a
supply of electricity
at an electrified truck

parking space. .

28
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630.8 Ground-Fault
Circuit-Interrupter Protection for Personnel

e Section 630.8 is all new for
the 2023 NEC.

* It now requires Class A type
GFCl protection for all
single-phase, 125-volt 15-

and 20-amp receptacles

installed in work areas
where it is determined that
an electric welders are
operated.

57
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646.19 Entrance to and Egress from
Working Space

* Section 646.19 is another all-new
section for 2023 NEC.

* It has two sections addressing
entrance to and egress from
modular data centers.

* 646.19 states that: Doors shall
open to the full extent of their
designed egress opening and be
equipped with listed panic
hardware or listed fire exit
hardware.

1/24/2024
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JA
LE

1J;
ARNING

CERTUS COMPANY |

680.5 GFCI and Special Purpose GFCI
(SPGFCI) Protection

Section 680.5 previously only
provided minimal information in the
2020 NEC.

The 2023 NEC expands it to cover
more information on GFCI
protection and adds Special Purpose
Ground-Fault Circuit Interrupter
(SPGFCI) devices for protecting pool
motors that operate at above 150
volts measured to ground.

2023 NEC Chanaes

680.12 Equipment Rooms,
Vaults, and Pits

Section 680.12 is expanded in the 2023 125 volt, 20amp |

GFCI receptacle

NEC to include information on
Receptacles.
There are now two sections:
* (A) Drainage
* This section contains the same
information as the 2020 NEC, with

some small verbiage changes to
include vaults

* (B) Receptacles

* This is a new section that
addresses GFCI receptacle(s)
within an equipment room.

2023 NEC Chanaes

>
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JADE
680.21(D) Pool Pump Motor LEARNING
Replacement
In 2023 NEC, Section . - When poiisft;ni:(r?o)tors are | |

being serviced, the replacement
motor or repaired motor shall be
provided with ground fault
protection. This can be
achieved with GFCI receptacles
or GFCI ciruit breakers.

680.21(D) has been revised
so that anytime a pool
pump motor is replaced or
repaired, either the
replacement or repaired
pump motor shall be
provided with GFCI
protection.

63

JADE
680.22(A)(4) Receptacles LEARNING

A CERTUS COMPANY]

Section 680.22(A)(4) has been retitled to include special purpose ground fault circuit
interrupters (SPGFCI) in addition to the GFCls previously covered in the 2020 NEC.

* In the 2020 NEC: All 15- and 20-amp,
single-phase 125-volt receptacles
within 6 feet of the inside wall of a pool
required Class A GFCI protection.

* In the 2023 NEC: All receptacles rated
125 volts through 250 volts, 60 amps or
less, within 6 feet of the inside wall of a
pool require either GFCI or SPGFCI
protection [See 680.5(B) and 680.5(C),
GFCl and SPGFCI for applicable

protection rules].

277 Volts /35 A

64

1/24/2024
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680.26 Equipotential Bonding

LEARNING

A CERTUS COMPANY

All changes in 680.26 were verbiage or structure revisions to make the 2020 NEC

material clearer for the new 2023 NEC.

* (A) now specifies required by (B) and (C), instead of the whole section

* (B) adds a statement on vinyl liners and fiberglass composite shells

* (5) was revised for clarity and not required

items are now listed in an exception st

Equipotential
Bonding Grid

* (6) was revised for clarity to now list out the

\

\

3 metal parts. The Exception remains the

T

same.

Al Connection to

* (7) was revised for clarity. 2 exceptions were || - K

equipotential
bonding grid

moved into the exception itself. 1 exception

Solid 8 AWG

remains unchanged

WAL »‘i':l'i‘ LW

copper

conductors

* (C) Verbiage revision to mention (B)(1)-(7)

65

680.32 Ground-Fault Circuit-Interrupter

(GFCI) and Special Purpose Ground-Fault Circuit-Interrupter

(SPGFCI) Protection

Similar to other changes in 2023 NEC, Section 680.32
follows suit by including Special Purpose Ground-
Fault Circuit-Interrupters (SPGFCI)

New in 2023 NEC: 680.32 now states that electrical
equipment used with storable pools must comply with
GFClI protection rules of 680.5(B) or SPGFCI protection
rules of 680.5(C)

New in 2023 NEC: Ground Fault protection was
required for just 125-Volt, 15- and 20-ampere
receptacles...but is now required for receptacles
rated 125-250 volts, up to 60 amps within 20 ft of the
inside walls of the storable pools, spas, or hot tubs.

LEARNING

A CERTUS COMPANY

66
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680.43 Indoor Installations

>

* To follow suit with the SPGFCI
changes, section 680.43 also has
two small revisions in the 2023
NEC.

* (A)(2) adds SPGFCI to the title
and to the content of the
subsection

* (A)(3) adds less than 150 volts
to the subsection to specify
that a GFCl is required and
SPGFCl is not allowed.

2023 NEC Chanaes
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680.54(B), (C) Bonding,
Equipotential Bonding of Splash Pads

b3

* |In Section 680.54(B), the 2023
NEC now requires @ minimum of
8 AWG solid copper conductors
for the bonding conductor.

* Section 680.54(C) is a new
section for the 2023 NEC and it
provides clarification on the
specific area of splash pads
that are subject to the
equipotential bonding rules.

Determined by:
A. Extent of Footing

B. Rising to its exposed surface(s)
C. 1m (3 ft) measured horizontally

Inside Wall

8 AWG solid
copper grid

Area of shell
A

2023 NEC Chanaes
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680.58 GFCI, SPGFCI Protection
for Adjacent Receptacle Outlets

>

* Section 680.58, similar to many 2023 NEC SaggQlV 650-56
other sections in Article 600, adds
SPGFCI Protection to its .-

requirements. =

Over 150
Volts to

* It also adds the requirement of
60amps or less for GFCI or SPGFCI

|YE: SPGFCI
Required

protection to be required.

2023 NEC Chanaes

JADE
680.59 GFCI and SPGFCI Protection for LEARNING
Permanently Installed Nonsubmersible Pumps

* There are several changes to the Section
680.59 in the 2023 NEC:

* SPGFCls are now included, adding the
statement that they must comply with
680.5(C)

* GFCl protection must comply with
680.5(B)

* This section no longer applies to

. nonsubmersible pump motors rated 250

B srorciis revirst volts or less and 60 amperes or less.
e * An exception is added to allow certain
NONSUEMERSIBLE FOUNTAIN PUMPS low-voltage motors to forego GFCl and

SPGFCI protection entirely.

240/120V & 208/120V
GFCI is Required!

2023 NEC Chanaes
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JADE
680.83 Equipotential Bonding LEARNING

* Section 680.83 in the 2020 NEC points installers to
680.26(B)(5) and 680.26(B)(7) for bonding
requirements

* Inthe 2023 NEC, these are kept, but additional
information on the bonding conductors were
added:

* 8AWG
* Solid copper "

ELECTRIC LIFT

L}

* Insulated, covered, or bare

* Bonding connections must be made with one
of the 8 different approved connection types
outlined in 250.8 of the 2023 NEC

* Bonding conductor to reduce gradients in the = = eEE=!
pool lift area is not required to extend to —H :
attach to remote panelboards, service
equipment, or electrodes.

36



690.4(G) PV Equipment Floating

on Bodies of Water

These connections
should be able to
withstand extreme
humidity, corrosive
environments, and
mechanical stress
due to movement

of the water.

2023 NEC Chanaes

* Section 690.4(G) is an all-new
section to address PV
Equipment floating on or
attached to structures floating
on bodies of water.

JADE
LEARNING

A CERTUS COMPANY |

1/24/2024

690.12(D) Buildings with
Rapid Shutdown

* In the 2023 NEC, Section 690.12(D)
is retitled Buildings with Rapid
Shutdown from equipment.

* |n addition, there is now more
clarity provided with the
requirements for Solar PV Systems
with Rapid Shutdown and 2
subsections:

* (1) Buildings with More than
One Rapid Shutdown Type

* (2) Rapid Shutdown Switch

2023 NEC Chanaes

JADE
LEARNING

A CERTUS COMPANY]

2020 NEC

Label title: Characters must be:
«Capitali
SOLAR PV SYSTEM EQUIPPED sMinimum % inches in height
WITH RAPID SHUTDOW —‘I- BLACK in color

*Background must be YELLOW

erecTan [All remaining characters must be:

c
PV PANELS oo
IR | BN B« Minsimum s 28 inches in height

*BLACK in color
*Background must be WHITE

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOW M=y

All remaining characters must be:

*LEGIBLE

« ANY color as long as background is
a CONTRASTING COLOR
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694.7 Construction and Maintenance

NEC Section 694.7
Construction and Mai \ance|

4

2023 NEC Chanaes

* Section 694.7 was renamed in the 2023
NEC. It is now Construction and
Maintenance and it was previously called
Installation.

* Subsection (D) was also renamed

Overvoltage Protection from Surge
Protection Devices.

* Subsection (A) adds a reference to
offshore devices

* Subsection (B) added to the
informational note to see UL 6141 and
UL 6142

1/24/2024
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695.1 Fire Pumps. Scope.

e Section 695.1 in the 2023 NEC
covers the same material as it did
in the 2020 NEC.

* The changes in this section are to
what is not covered:

* Water Pumps installed in One-
and Two-Family Dwellings and
Used for Fire Suppression

* Thisincludes an

informational note to see
NFPA 13D-2019

2023 NEC Chanaes
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700.3 Tests and Maintenance

b3

e Section 700.3 in the 2023 NEC updated sections
(A) and (F):
* (A) was renamed Commissioning Witness
Test from Conduct or Witness Test

* Inthe language below, “the test” was
reworded to “the commissioning”

¢ Added informational note to see NECA 90
*  (F)(6) & (7) were added

* (6) addresses the permanent connection
point for the temporary generator

e (7) addresses a permanent label fixed in the
field.

2023 NEC Chanaes
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>

700.4(B) Selective Load Management

e The 2020 NEC’s section 700.4(B) has

been moved to 700.4(A) in the 2023 PR

NEC. Yo aan ot v o)
* For the 2023 NEC, section 700.4(B) has pretecsion
been titled Selective Load Management Main distribution panel
and addresses the following: )Y ) Nerns el
* The order in which the alternate [ [ [ < system
power source is permitted to e neter switch
provide energy to system loads: Shed Loads 3
* Emergency Circuits
* Legally Required Standby Circuits :::::::_
* Optional Standby Circuits S

Distribution of loads picked up

2023 NEC Chanaes
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700.11 Wiring, Class-2
Powered Emergency Lighting Systems

b3

¢ Section 700.11 is an all-new section for the
2023 NEC.

* This section contains 4 subsections that
address different aspects of class-2
emergency lighting control device
installations:

* (A) General

* (B) Identification

* (C) Separation of Circuits
* (D) Protection

* The most important things to remember
about this section are: Identify, Separate,
Protect

2023 NEC Chanaes
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700.12(C) Supply Duration LEARNING

* Section 700.12(C) was renamed to
Supply Duration from Storage
Battery.

Emergency Power /A0
Supply Duration

Onsite Fuel Supply

St°rzg137f;;eﬂes * This section has been expanded to
include information on the following:

Fuel Transfer Pump * (1) On-Site Fuel Supply
(2) Fuel Transfer Pumps
Automatic

Fuel Transfer (3) Public Gas System, Municipal
; Water System

(4) Storage Batteries and UPS
(5) Automatic Fuel Transfer

Publlc Gas
or Water

83
700.12(E) Stored-Energy LEARNING
Power Supply Systems (SEPSS)
* Section 700.12(E) was renamed in the 2023
NEC to Stored-Energy Power Supply Systems sss
(SEPSS). In the 2020 NEC it was previously more of 3\:?:\5\‘:;“2 e
named Uninterruptable Power Supplies g
UPS
* This section also expanded to include more CFEu;\ £ st
information. The titles of the subsections are: L
« Other approved equivalent
L4 Types stored energy sources
* Fire Protection, Suppression, Ventilation,
and Separation
84
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701.1 Scope

» Section 701.1 Scope contains the same
information as in the 2020 NEC, however,
the 2023 NEC expands to add 2
additional informational notes.

* Informational Note 4 addresses what
types of systems legally required
standby systems are typically
installed to serve

* Informational Note 5 addresses when
legally required standby systems are
considered level one or level two
systems when applying NFPA 110-
2019 for more information

2023 NEC Chanaes

43



701.12(C)(3) Public Gas System,

Municipal Water Supply

Legally Required Standby Systems

Where a public gas system is approved
as the only fuel source, 2 hours of fuel
stored on-site is no longer required!

~ Public gas

LEARNING

A CERTUS COMPANY |

Section 701.12(C)(3) has been revised in the 2023
NEC.

* First, notice the words “Prime movers” in the
2020 NEC have been replaced with “sources”
in the 2023 NEC for clarity.

* Additionally, the following requirement form
the 2020 NEC has been removed:

* Means shall be provided for
automatically transferring one fuel
supply to another where dual fuel
supplies are used.

* Lastly, the following sentence was added to
the Exception:

*  Where a public gas system is approved,
the requirements of 701.12(C)(1) shall
not apply

87

701.32 Selective Coordination

Modified System - Selective )
Coordination Fails!

( Selectively Coordinated
System - Working Properly

OCPD
Closed

Overcurrent
Device

OCPD 7 Lose:
Opens %Pojvesr

LEARNING

A CERTUS COMPANY]

Section 701.32 was split up into the
following three subsections in the 2023
NEC:

* (A) General

* (B) Replacements

* (C) Modifications
Subsection (A) contains the same
information as the 2020 NEC.
Subsections (B) and (C) are new

Subsection (C) contains the same
exception and informational note as
included in the 2020 NEC.

88
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JADE
702.7(A) Standby LEARNING

¢ Inthe 2023 NEC, section 702.7(A) was updated to
provide more specific requirements for standby
equipment signage
* First, the requirement was updated that the sign
shall be placed at equipment, instead of at
service-entrance equipment as in the 2020 NEC.

e Previously in the 2020 NEC, the requirements
were separated into one- and two- family
dwellings and commercial and industrial
installations.

* The 2023 NEC updates commercial and
industrial installations to installations other
than one- and two- family dwellings to be
more inclusive.

. . HOUSE IS FED BY
¢ Lastly, the requirements for one- and two-family STANDBY. SYSTEN
dwellings remain the same, but the section A et

TO KILL ALL POWER

referenced has been updated to 445.19(C)

2023 NEC Chanaes
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LEARNING
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702.12(B) Portable Generators
15kw or Less

 Section 702.12(B) in the 2023
NEC adds to the requirement
that was previously in the 2020
NEC.

* Now, it specifies that the
flanged inlet or other cord-and-
plug-type connection shall be
located outside the building or
structure.

1/24/2024
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705.10 Identification of Power Sources
b CAUTION
1 T * The primary change in the 2023 NEC for section
N ity Sasker | 705.10 is that it now includes labels, instead of
o2l just permanent plaques and directories
-

¢ The information in the 2023 NEC remains

primarily the same as the 2020 NEC, but is
reorganized into requirements (1), (2), and (3).

* Requirement (2) is new to add the requirement to
include emergency phone numbers for off-site
emergency telephone numbers

1/24/2024
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* Section 706.7 in the 2023 NEC has been
renamed Commissioning and
Maintenance, rather than just
Maintenance in the 2020 NEC.

* To follow suit with the title change, this
section also expands to include
information on commissioning.

* Additionally, while the primary
information on maintenance remains the
same, there is an additional sentence in
the 2023 NEC that states this shall not
apply in one- and two-family dwellings

1/24/2024
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Article 724 Class 1 Power-Limited Circuits and LEARNING
Class 1 Power-Limited Remote Control and Signaling Circuits
* Article 724 is an all-new article .qmt: pwc't :;c :Iw:&3
for the 2023 NEC. circuits aml Si.gn:alin'g —
* Previously, in the 2020 NEC, S —

Article 725 covered all Class 1,
Class 2, and Class 3 Remote
Control, Signaling, and Power
Limited Circuits

* Now, in the 2023 NEC, Class 1 is
split into a separate article
from Class 2 and 3, Article 724.
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Article 725 Class 2 and Class 3
Power-Limited Circuits

>

* Article 725 in the 2020 NEC
included Class 1 Power Limited,
Remote Control, and Signaling
Circuits.

* Inthe 2023 NEC, Class 1 Power
Limited, Remote Control, and
Signaling Circuit requirements
have been moved to Article 724.

* Coincidentally, Article 725 now
only addresses Class 2 and Class 3
Power-Limited Circuits

2023 NEC Chanaes

DE
ARNING

725.3(A) Spread of Fire or
Products of Combustion

A

* In Article 725.3(A) in the 2020 NEC,
included information on the
Number and Size of Conductors in
the raceway. This has been moved
to Article 724 in the 2023 NEC.

* Inthe 2023 NEC, 725.3(A) has
been changed to Spread of Fire or
Products of Combustion

* The information in this section
remains the same for the Class 2
and Class 3 Circuits.

2023 NEC Chanaes
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Article 726 Class 4 Fault-Managed
Power Systems

* Article 726 is an all-new article in the
2023 NEC.
* [t contains 3 parts:
* Part | General
* Part Il Class 4 Circuits
* Part lll Listing Requirements

* This new Article covers class 4

systems capable of reducing or = N
eliminating energy on the circuit e e greap [ : :
conductors whenever a fault is I Class 4 sysyt

detected.

2023 NEC Chanaes
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1/24/2024

750.6 Listing

* Inthe 2023 NEC, section 750.6
is an all-new section.

* This section gives the
manufacturer and installers
options as to how to comply
with new listing requirements
for energy management
systems.

2023 NEC Chanaes
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760.24 Mechanical Execution of Work

* In the 2023 NEC, section 760.24
remains unchanged except for
two related items. These items
are:

* Cable ties must now be
listed.

* The installation must comply
with section 300.11, which
contains securing and
supporting requirements.

2023 NEC Chanaes

Cable ties used for
supporting and
securing fire
alarm system

cables must now
be listed!
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760.33 Supply-Side
Overvoltage Protection

* Section 760.33 is an all-new -E!i!

section in the 2023 NEC. PR o wormcarion

* It now requires a listed surge
protective-device (SPD)
installed on the supply side of a
fire alarm control panel, in
accordance with Part Il of
Article 242.

STROBE OUTPUT

HORN OQUTPUT

107
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800.3 Other Articles

vertical | _ __ _ _ _____| Metal
Support of Shield

CI Cable Grounding
800.3(G) 8003(H)

Power-
Limited
Fire Alarm
Output
Circuits

800.3(A)
' Chapter 8

\ Communication Systems
~

2023 NEC
Section 800.3

Section
250.4(A)(5)

Points to
Other
Articles

LEARNING

A CERTUS COMPANY |

In the 2023 NEC, Section 800.3 was expanded and
revised for clarity and accuracy.

* First, the entire section now specifies that
the definitions in Article 100 apply

* (A) was revised to be titled Output Circuits is
a new section that now specifically states
five additional Parts of Articles that apply

* (F) was revised to be titled Optical Fiber
Systems states that Article 770 applies

* (G) was revised to be titled Vertical Support
for Fire-Resistive Cables and Conductors and
mentioned where Section 300.19 applies

* (H)is also a new section titled Bonding and
Grounding of Cable Shields that specifies
where Section 250.4(A)(5) applies.

109
800.100(B)(2) Electrode. LEARNING
In Buildings or Structures with Grounding Means
* Section 800.100(B)(2) underwent some I Bonding Points of 800.100(B)(2) |
structural changes in the 2023 NEC. n il e
* In general, the information included in Eonaing Termiaation
this section remains the same. ﬁ
* The Informational note including -Mmr — e —
Figure 800.100(B)(2) was moved to =l
be under subsection (B)(2)(1) | ;
* The note was revised to include
more specific information.
* The bonding point that was GroSoued e
previously listed as number (2) was Facs 1 e
moved down to (7) and all others L section 250.52
moved up —o—
110
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* In the 2023 NEC, there was a
very small revision to
800.100(B)(3).

* This revision added a

bonding to the uses that
steam pipes, hot water pipes,
or lighting protection system
conductors cannot be used
for protectors and grounded
metal numbers.

800.100(B)(3) In Buildings or Structures
Without an Intersystem Bonding Termination or
Grounding Means

LEARNING

A CERTUS COMPANY

Grounding Electrode Options
(when no intersystem Bonding Termination exists)

1. Metal underground
water pipe

2. Metal in-ground
support structure

3. Concrete encased
electrode

4. Ground ring
5. Ground rod

Do NOT Use:
1. Hot water pipes
2. Steam pipes

3.Lightning protection

system conductors

111

¢ Section 800.113 was revised in the
2023 NEC to provide more
information
e |t added Table 800.113

* Section (A) the verbiage was

revised and removes the
reference to 820.48 from the
exception

Sections (B)-(L) now have two
sections (1) which includes Uses
Permitted and (2) which contains
Uses Not Permitted

Article 800.113 Installations of Cables Used for
Communications Circuits, Communications Wires,
Cable Routing Assemblies, and Communications Raceways

Find the Use-Rating
for the Location

LEARNING

A CERTUS COMPANY

Needed, as Described
in 800.113 (B)-(L)
]

B Choose Listed Cable

Undercarpe

£ (UC)

Types Bearing these

indergroun

GIN BMU, BLU

Markings

h

Suffix
Codes

Avoid Hybrid Communications and Power
Cables, except in One- and Two-family

Dwellings

112
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800.179 Wires and Cables LEAR NMG

=il I

Only specially marked cable can . s
be Installed under carpet! In the 2023 NEC, there were significant changes to

I T 800.179, Wires and Cables.

] * The first, in the general section, there is significantly
more information, including copper cables for
conductors in communications cables (other than
coaxial), cables containing optical fibers shall be
marked —OF, voltage rating should be not less than
300 volts, etc.

* There is also an exception and 3 informational
notes added to this section.

* Subsection (C) is expanded to have two subsections
* Subsections (E) through (I) are added

113
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810.15 Grounding or Bonding camscononn

.« Section 810.15 in the 2020 NEC
previously only covered
Grounding. Now in the 2023
NEC, Bonding is also covered.

below grounded
150ft radius g
sphere method

The bonding conductor
must terminate on the X8
intersystem bonding %

* The informational note has also
been updated to reflect the
most recent version of NFPA
780.

Imaginary __

rolling sphere

115

58



1/24/2024

DE
ARNING

CERTUS COMPANY |

>

830.40(B) Low-Power Circuits

* In the 2023 NEC, the
requirements for section
830.40(B) remain the same.

* The change for this section is
the removal of the exception
that was previously included in
the 2020 NEC.

Dwellmg approved (X)]

Broadband (B)
Low-power (L)
Underground (U)

2023 NEC Chanaes
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JADE
830.47 Underground Network-Powered LEARNING

Broadband Communications Cables Entering
Buildings

* Inthe 2023 NEC, section 830.47
only has two subsections. These S e e o S o
subsections, now (A) and (B),

contain the information of
subsections (C) and (D) in the 2020

NEC. ‘
* (A) Protection from Physical % {
s the shortest distance measured )
Damage B &t o e o st o LGl
° (B) POOIS oxher & flrﬁzhegqrat:l;hc;:gre:: ce of

+ Additionally, the exception in (A) Burial J
. . other burial depths. Cables | X
was revised slightly. .

2023 NEC Chanaes
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830.133(C) Splicing of LEARNING
Medium-Powered Network-Powered
Communications Cables

LISTED PATCH
PANEL

* Section 830.133(C) is an all-new
section in the 2023 NEC.

* Where a medium-powered
network-powered
broadband communications
cable is spliced or extended,
a listed junction box or listed
patch panel shall be used.

Medium-Powered
Network-Powered
Communications
Cable Splicing

LISTED
JUNCTION BOX

119

830.160 Bends LEARNING

* Section 830.160 has been expanded
in the 2023 NEC.

* |t contains the same basic
requirement as the 2020 NEC, but
now also states the radius of the
curve of the inner edge of any bend
shall not be less than 10 times the
diameter of the cable

* There was also an informational
note added to see ANSI/TIA-568.0-E.

120
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Chapter 9, Table 1

* In the 2023 NEC, Notes to Tables
(4), which applies to Table 1, has
been revised to state not
including connectors.

2023 NEC Chanaes

L
Only measure length of the Nipple
Connectors not included

One Two  Three or More
[ Ci 'S

C

53% 31% 40%
Fill Fill Fill

122
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DE
Annex C, Table C.1 Conduit, Tubing, and AR leu!tl
Cable Tray Fill Tables for Conductors and
Fixture Wires of Same Size

‘Ta le C.1 MAximum Numbers of Conductors or re - -1
ﬁcv‘“,v vg:m?;i';::':fg’%'ﬁ:?ﬁ'ﬂﬁé':f'a(‘:f:géﬂ??‘ﬁ:' b In the 2.020 NEC, 5 Or 6 |nCh
) T] (trade sizes) were not
Type (wolemiy | (13)  (16) (21 / / (103 (139) (15%) recognized for EMT or IMC
THHN, THWN, THWN-2 14 — 914 1290 Co n d u its
w | — = = | * The 2023 NEC adds these items
. |- : C.1 for EMT and C.4 for IMC.

2023 NEC Chanaes
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Annex K Use of Medical Electrical Equipment in LEAR NJU!SG
Dwellings and Residential Board-and-Care Occupancies

* Annex K is an all-new addition
to the 2023 NEC. While it is not
part of the requirements of the
NEC, it is a very helpful
informational annex that
includes information on Medical
Electrical Equipment in
dwellings and residential board-
and-care occupancies.

2023 NEC Chanaes
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