RETURN TO
< TABLE OF CONTENTS PREVIOUS PAGE ABBREVIATIONS GLOSSARY >

2023 NEC’ ICC

lectrical Codes

1)

INTERNATIONAL
CODE COUNCIL®

Organization of this 1 particular code rule. Figures and

tables accompany the t THE BUTTONS AT THE TOP OF EACH PAGE ARE LINKS bunt of information into a relatively
small book, we usemarl  THAT TAKE YOU TO THE DESCRIBED DESTINATIONS
Instructions: The navi (LlNKS NOT ACTIVE IN THESE SAMPLE SCREEN SHOTS) d. Other pdf viewers, such as the

ones that are the defaull in the Adobe "view" menu, as you
will want the buttons to

Setting Up Adobe Acrobat Reader
Using the eBook Navigation Features

Saving notes and comments in your personalized version

* The easiest way to find a particular topic is to start at the table of contents. Every line in each table of contents is a link to the section it describes.
* Figures and tables are referenced in the text by the letters F and T followed by the figure or table number.
» Within the text of this book, every figure reference, page reference, and table reference is also a link. When the text references a figure or table
on a different page, clicking on the reference number takes you to that reference, and clicking on the red "Return to Previous Page" button at
the top of the screen takes you back to where you had been in the text.

For updates and information related to this book, visit codecheck.com
Thanks and appreciation to Ryan Jackson.

CodeCheck is a registered trademark of Harry N Abrams, the Art of Books.
NEC and National Electrical Code are trademarks of the National Fire Protection Association. IRC and International Residential Code are Trademarks of the International Code Council.

Licensed exclusively to
n Copyright © 2025 by Douglas Hansen, Redwood Kardon & Skip Walker, and TITLE PAGE
Glenn Mathewson — Unauthorized reproduction or redistribution prohibited


http://www.abramsbooks.com
https://get.adobe.com/reader/
https://www.youtube.com/watch?v=CM5tKNYwRac
https://www.youtube.com/watch?v=Dq3ksvlgMNE
https://www.youtube.com/watch?v=gtgh6NMVBp4
https://codecheck.com
https://iccsafe.org
https://iccsafe.org
http://iccsafe.org
http://iccsafe.org
https://codecheck.com/why-ben/

TABLE OF CONTENTS

RETURN TO
PREVIOUS PAGE ABBREVIATIONS GLOSSARY >

TABLE OF CONTENTS (Page 1 of 2)

INTRODUCTION & EXAMPLES 2 GROUNDING ELECTRODES 19 CONDUCTORS 31
TABLE OF CONTENTS 3 Systems to be Grounded 19 Identification & Marking 31
Grounding Electrode System (GES) 19 Buildings with More than One Nominal Voltage 31
ABBREVIATIONS 5 Aluminum 39
GENERAL RULES nductors 32
Permits & Inspections, Scog Circuit Sizes 32
Listing & Labeling of Equipn EACH LINE IN THE TABLE OF CONTENTS IS A LINK. L CONNECTIONS 33
TEMPORARY POWER _| FOR EXAMPLE, FROM WHEREVER YOU ARE IN THE RENT PROTECTION 34
OVERHEAD SERVICE DR} " ht Device Sizes 34
Vertical Clearances above H BOOK, IF YOU DECIDE TO LOOK AT "MULTIWIRE BRANCH Terminations and Temperature Ratings 34
Clearances from Openings CIRCUITS" YOU WOULD CLICK THE TABLE OF CONTENTS  |ductors , 35
Clearance for Communicati " R Correction (Derating) & Examples 35-36
SERVICES BUTTON, GOT TO "PANELBOARDS & CABINETS" AND ictors 37
Service Risers op. 38
Burdon Brs THEN TO THE LINE FOR MULTIWIRE BRANCH CIRCUITS. R Frotaston o Exaomant >
SE Cables as Service Entra CLICKING ON IT WILL TAKE YOU TO THAT PAGE. TO 39
Service Equipment uired 39
Minimom Size of Sarvices ] RETURN TO WHERE YOU HAD BEEN, CLICK THE RED e Sopport 20
Service Discqnnecting Mea "RETURN TO PREVIOUS PAGE" BUTTON. Supplorted B_oxes & Enclosures 39
gmergepncy D|§connects ] porting Ceiling-Suspended Fans 40
urge Protection porting Luminaires 40
ELECTRICAL EQUIPMEN s OOTCCTOTTEOTE CUTTEnTS : Walls & Ceilings 40
Mounting & Cooling of Equipment 12 Types of EGCs, Identification & Size 24 EGC's INBoxes 41
Seismic Anchoring & Restraint 12 EGCs in Boxes & EGCs to Receptacles 25 Pull & Jurigtion Boxes w/ Conductors 2#4 41
Reconditioned Equipment 12 Use of Grounded Conductor for Equipment Grounding _25 Power Disyribution Blocks in Boxes & Wireways 41
EQUIPMENT SPACES & CLEARANCES 13 Isolated Ground Receptacles 25 Cables angl Conductors in Boxes 41
Working Space 13 PANELBOARDS & CABINETS 26 and Fill Calculations 42-43
Entrance to and Egress From Working Space 14 Enclosures (Cabinets), Dry, Damp & Wet Locations 26 44
Dedicated Space 14 Location, Clearances, Physical & Electrical Protection___ 27 Bengd : 44
Equipment Servicing and Maintenance 15 Overcurrent Protection Devices (OCPDs) 27 C—Rigid Metal Conduit 45
Arc-Flash Hazard Warning 15 LMy EMT—Electrical Metallic Tubing 45
Arc Energy Reduction 15 < Multiwire Branch Circuits (MWBC) FMC—Flexible Metal Conduit 46
INTERRUPTING & WITHSTAND RATINGS 16 29 LFMC—Liquidtight Flexible Metal Condui 46
Circuit Directories 29 LFNC—Liquidtight Flexible Nonmetallic Conduit ____ 46
SEPARATE BUILDINGS 17 Neutral Conductors & EGCs 29 PVC — Rigid Polyvinyl Chloride Conduit 47
Outside Feeders 17 . s ENT — Electrical N llic Tubi 47
Disconnecting Means 17 High-Leg Delta Systems 29 - ectrlca lolnmeta ic Tubing
Grounding in S te Buildi 17 Ungrounded Systems 29 Conduit Bodies, Fittings & Bushings 48
rounding in separate Buldings Electrical Equipment Rooms 29 Conductors in Raceways 48
UNDERGROUND WIRING 18 Wiring Space Inside Cabinets 30 Conductors Fill in Raceways 49-52

Licensed exclusively to
n Copyright © 2025 by Douglas Hansen, Redwood Kardon & Skip Walker, and
Glenn Mathewson — Unauthorized reproduction or redistribution prohibited

TABLE OF CONTENTS (1 of 2)



AFC
AFCI
AFF
AHJ
AIC
AL
AMI
ASCE
AWG
BJ
CCA
CSA
CSST
cu.

DC
DW
e.g.
EGC
EMS
EMT
ENT
ESS
EV
EVSE
EXC
Fe
FLA
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= less than

less than or equal to

greater than

greater than or equal to

Ohms (unit of electrical resistance)
Single Family Dwelling

1- & 2-Family Dwellings

amp(s), amperage, amps

alternating current

type AC armored cable, a.k.a. “BX"
available fault current

arc-fault circuit interrupter

above finished floor or grade
authority having jurisdiction

ampere interrupting capacity (see IR)
aluminum

in accordance w/ manufacturer’s instructi
American Society of Civil Engineers
American Wire Gauge (#8 = 8 AWG)
bonding jumper

copper-clad aluminum

cross sectional area

corrugated stainless steel gas tubing
cubic, as in cu. in.

copper

direct current

dishwasher

exemplia gratia — “for example"
equipment grounding conductor
energy management system
electrical metallic tubing

electrical nonmetallic tubing

energy storage system

electric vehicle

electric vehicle supply equipment
exception(s) (in following line)
ferrous

full load amperage
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FLC
FMC

GEC

Abbreviations are always accessible from the
button at the top of every page. If an abbreviation
is not familiar, you can look it up from here and
then return to your place in the text with the red
"RETURN TO PREVIOUS PAGE" button.

ABBREVIATIONS (Acropyms)

= full load current
flexible metal conduit
foot, feet

grounding electrode cgfiductor

ABBREVIATIONS

GLOSSARY

n/a not applicable

NEC National Electrical Code

NEMAP®= National Electrical Manufacturers Association
NFPA® = National Fire Protection Association

NM = nonmetallic-sheathed cable

outlet branch circuit AFCI

urrent protection device

(as in see p.29)

rical personal protective equipment
bvoltaic

polyvinyl chloride conduit

tovoltaic rapid shutdown equipment p.707
metal conduit

nonmetallic conduit (PVC)

rced thermosettting resin conduit
m bonding jumper

circuit current rating

Kemil = 1,000 circular mil units (wire size) SDT="sersinic design category

KO = knockout SE = service entrance (cable)

KVA = kilovolt-amperes (1,000's of VAs) SPD = surge protective device

kKW = kilowatts (1,000s of Watts) $q. = square, asin sq. in.

kWh = kilowatt hours SS = stainless steel

L&L = listed & labeled, listing & labeling SSBJ = supply side bonding jumper

1b. = pound(s) temp = temperature

LED = light-emitting diode TR = tamper-resistant

LFMC = liquidtight flexible metal conduit UF = underground feeder cable

LFNC = liquidtight flexible nonmetallic conduit UL® = UL Solutions (formerly Underwriters Laboratories)
mA = milliamp (1,000th of an amp) USE = type USE underground service entrance cable
max = maximum \' = volt(s), such as a 120V circuit

MBJ = main bonding jumper VA = volt-ampere(s), units of apparent power

MC = metal-clad cable VD = voltage drop

MCC = motor control center VFD = variable frequency drive (adjustable speed drive)
MCS = microgrid control system w = watt(s), units of true (useful) power

MFD = multifamily dwelling w/ = with

MFR = manufacturer(s) w/o = without ‘

MID = microgrid interconnect device WR = weather-resistant

min = minimum WSAF = weight-supporting attachment fitting

MWBC = multiwire branch circuit
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WSCR = weight-supporting ceiling receptacle
XFMR = transformer

ABBREVIATIONS
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Entrance to and Egress From Working Space 23 NEC
[ Min one entrance for access & egress from working space 110.26C1
[ Large equipment = equipment more than 6 ft. wide & rated 1,200A or more

(or if combined rating of service disconnects 1,200A or more) __ 110.26C2
[ Egress min 24 in. wide & 78 in. high required at each end of

working space of large equipment EXC 110.26C1

* Single egress F6 OK if continuous & unobstructed path 110.26C2a

* Single egress F6 OK if working space distance T2 doubled & distance

between equipment & nearest edge of entrance min T2 110.26C2b
[ Egress doors within 25 ft. of working space containing electrical
equipment rated 800A or more require listed panic hardware 110.26C3

Working Space A 77" ! it
and ! ' ul
Dedicated Space ' : s 5 ) -

! ! Dedicated Spnnk/er. piping not

| ' allowed in dedicated
Dedlicated space | ! f\) space; protection
extends 6 ft. 6ft]. ! of dedicated space
above footprint 3 ' (sprinkler coverage)
of equipment ' | is allowed.

Egress from Working Space of Large II

1200A Switchgear over 6 ft.
The basic rule is to have egress fro|
space at each end of gear that is e
1200A or more or where combine
service disconnecting means is 12

THE BOOK CONTAINS INFORMATION ON
COMMERCIAL INSTALLATIONS AS WELL
AS RESIDENTIAL L7 Width min. 30 in. or

\ Height of working space
min. 6 ft. 6in. & at least
height of the equipment.

y

width of equipment.

T2

\

s Single door allowed if this ( ~
distance at least equal to N / s
required working space and /

< space opposite gear double

~- the required T2 working space [
Single door allowed if

l’ \\
: . s . Egress doors within 25 ft. of
its location permits a //\
continuous znobstructea ) gear rated 800A or more must
path of travel away from \\ open at least 90° in direction

the working space

———  of egress and be equipped

with listed panic hardware.
In case of a serious arc-fault, an unimpeded path of egress must be provided
so the worker will not have to pass through or be trapped by the arc.
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Dedicated §pace F5,F7 24 IRC 23 NEC
Dedicated space is necessary to allow room for future re-entries to electrical
equipment, and to protect it from leaks or other contamination.
[JDedicated space is from the equipment footprint to floor below
it & for 6 ft. above it or to structural ceiling 3405.3&4 110.26E1a
[JNo piping, ducts, or other systems foreign to the electrical
system are allowed in dedicated space EXC 3405.3&4 110.26E1a
¢ Suspended ceilings w/ removable panels OK 3405.3X 110.26E1aX
[ Foreign systems allowed above dedicated space if leak
protection supplied more than 6 ft. above equipment___ 3405.3 110.26F1b
[ Foreign systems allowed above dedicated space if leak
protection supplied above dedicated space and at least
6 ft. above the equipment being protected
[ Sprinkler protection (but not sprinkler head & piping)
allowed in dedicated space

EGRESS FROM WORKING SPACE ¢ DEDICATED SPACE

3405.3 110.26F1b

n/a 110.26E1c
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UNDERGROUND WIRING

The interior of an underground conduit is a wet location. When there is a significant
difference in elevation from one end to the other of the conduit, drain boxes may
be needed. Joint trenches may include communication cables; separation of these
from power conductors is typically per agreement of the parties (utilities).

General 24IRC 23 NEC
[ Cover to finish grade per T3,F12 3803.1 300.5A
[OMeasure cover from top of cable or conduit T3,F12 T3803.1 T300.5A

[ Backfill w/ smooth granular material,

Cover depth
(measure from
top of cables or
conduit to finish
grade)

Conductors in Trench .
Finish grade

,,,,,,,, CAUTION CAUTION
Warning ribbon
12 in. above
service laterals

Plywood to protect
conduit from rocks
(where necessary)

Smooth, granular material

Conduit

no rocks, cinders, or paving mg
[ Provide running boards if subje
[ Direct-buried splices & taps O
listed for the purpose
Underground Raceways
[ Provide for earth movement (se|
“S" loops, flexible connections,

The eBook contains 106 illustrations and 60 tables.
The text lines contain links to these illustrations RMC | EMTA
and tables. When the link takes you to a different
page, you can quickly return with the "RETURN TO
PREVIOUS PAGE" button at the top.

tEQUIREMENTS ¢ IRC T3803.1 NEC 300.5

[JCables & raceways installed w/OTECTOTTaT DOTMTY TEQUTE

approval for the purpose (specialized fittings) n/a 300.5K
Olnterior of underground raceways considered wet location 3803.10 300.5B
[ Conductors underground must be L&L for wet locations 3803.10 310.10C
[JSeal underground raceway entries at either or both ends 3803.6 300.5G
[JSealants must be identified for use w/ cable insulation __3803.6 300.5G
[ Spare or unused raceways to also be sealed 3803.6 300.5G
[JBushing required at end of conduit ending underground _3803.7 300.5H
[JExpansion fittings in risers if soil movement likely 3803.9 300.5J

Parallel Raceways
[JParallel raceways must each contain all

conductors & EGC of the circuit EXC 3803.8X 300.5()X1

* |solated phase conductors in nonmetallic raceways n/a  300.5())X2
(isolated phase installations may not be allowed by local AHJ or utility)
[dMaintain spacing between raceways n/a 310.15C2

NEC Informative Annex B contains examples of spacing for duct banks, as well as
information on performance of Neher/McGrath calculations.
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GFCI max. Not more
orIMC | or PVC | 20A Circuit than 30VE
6 in. 18in. 12in. 6 in.
6in. 12in. 6in. 6 in.
5 0 0 0¢ 0¢
min. 4 in. slab min. 6 in. 6in. 6in.

past conductors and no 18in. 4in. 4 in.

vehicle traffic 4 in. raceway

4 in. raceway

Streets, Driveways, Lots 24 in. 24 in. 24 in. 24 in. 24 in.

1&2FD Driveway 18in. 18in. 18in. 12in. 18in.

A. Direct-buried EMT requires protection from corrosion per 358.1023

B. Applies to central irrigation or landscape lighting in UF cable or a raceway. Listed low-voltage lighting
OK per installation instructions at lesser depths. Listed pool, spa, or fountain lighting <30V OK in
nonmetallic raceway w/ 6 in. cover.

C. Applies to raceways & MC or Ml cable identified for direct burial or concrete encasement.

Service Laterals 24IRC 23 NEC
[1Size, depth, material & testing (mandrel) per utility utility utility
[JSewer not in joint trench utility utility
[0 Warning ribbon min 12 in. above service conductors that are 18 in.

or more below grade unless encased in concrete F12___3803.2  300.5D3
[JSeal underground raceways (see left column) 3601.5 230.8

23. Directly buried EMT is new to the table in this edition, and requires corrosion-protection.
UNDERGROUND
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EQUIPMENT GROUNDING CONDUCTORS (EGCs) Identification & Size _24IRC 24 NEC
[ #6 and smaller conductors must be bare or factory insulated
Equipment grounding provides a low-impedance path so the overcurrent device w/ green or green w/ yellow strlpes 3407921 250.119A

will open the circuit in a fault. The purpose of equipment grounding is completely

different than that of earth grounding; earth plays no part in helping to clea
Purpose & Routing 24 IRC 23 . . . £0.119B
[ Effective ground-fault current path must be established 3908.4 Code changes are highlighted in the text and the
[ Earth is not an effective ground-fault current path 3908.5 change is further explained in the footnotes at the 50.119A
[J GEC not to be.used as an EGC E)FC : - bottom of the page. £0.129A
* Where complies w/ both & no objectionable current
[ Metal building frame or structure not allowed as EGC i 50.122C
[J EGCs must run w/ other con(:.iuctors of circuit EXC__ 5908.10 250.134 [ If ungrounded conductors increased in size for other than deratlng,
* Replacement of nongrounding receptacles (see p.60) 250.130C EGCs must be increased in size proportionately n/a  250.122B

Objectionable Currents
[ Arrange connections to avoid objectionable currents n/a
Continuous current on an EGC is an example of objectionable curreri

250.6A TABLE 5 MIN. EQUIPMENT GROUNDING CONDUCTOR
(EGC) SIZE ¢ IRC T3908.13 ¢ NEC T250.122

[ Temporary current from a ground fault or current from connections . Size of Size of
required by code are not considered objectionable currents n/a Max. Rating of OCPD (Amps) Cu EGC (AWG) AL EGC (AWG)
Types of EGCs 15 14 12
[J Wire EGCs can be Cu, AL, Cu-clad AL, solid or stranded, 20 1 10
bare, covered, or insulated, 39 1) 250.118
[0 RMC, IMC, EMT, AC cable armor, electrically contj nc0 v g
& surface metal raceways allowed as EGC EX@”  3908.9 250.118 70-100 8 6
* Wire-type EGC required in outdoor racgsfays w/ compression-type 110-200 6 4
fittings when supplying rooftop air cgditioning n/a 440.9 295-300 4 2
[ Raceways & cable armor as EGC pafist approved fittings; 400 3 1
all joints, fittings & connections e made tight 3908.12 250.120A 500 2 0
[ FMC as EGC w!/ listed fittinggf' max 20A OCPD, max length of
FMC & LFMC in same fault-£urrent path 6 ft., max trade size g0 i 2/0
114 in., no vibration or flexilfility after installation___ 3908.9.1  250.118(5) 800 1/0 3/0
[ LFMC same as FMC & 6¢/A OCPD allowable 1000 2/0 4/0
in trade sizes 34—1% EX 3908.9.2 250.118(6) 1200 3/0 250 kemil
, install wire EGC or a bonding jumper__ 3908.9.2 - e 350 komil
- ?Sniﬁi”?o‘i'i"ﬁe‘?i'éi?fe"n? B cammonty Tound bocatos 15 mparalel wih he Serace noutra. 2000 250 kemil 400 kil

clusively to
m Copyright © 2025 Dy ardon & Skip Walker, and EQUIPMENT GROUNDING
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Equipment. A general term including fittings, devices, appliances, luminaires, apparatus,
machinery, and the lie used as part of or in connection with an electrical system.

Equipment Bonding Jumper. The connection between two or more portions of the
equipment grounding conductor.

Equipment grounding conductor (EGC). A wire or conductive path that is part of an
effective ground-fault current path and connects normally non-current-carrying metal
parts of equipment together and to the system grounded conductor or to the grounding
electrode conductor, or both. F22,23,24

Exothermic Welding. Irreversible joining of metallic parts, such as a grounding electrode
conductor and a ground rod, by means of tools designed to weld them together.

ABBREVIATIONS

GLOSSARY

Ground-Fault Current Path. An electrically copgfctive path from the point of a ground fault
on a wiring system through normally non-g#frent-carrying conductors, grounded conduc-
tors, equipment, or the earth to the eje€irical supply source. An Effective Ground-Fault
Current Path is an intentionally gefistructed, low-impedance electrically conductive path
designed and intended to ca#¥ current during ground-fault events and that facilitates oper-
ation of the OCPD or gsedlind-fault detectors. Earth is not an effective ground fault current

Petector-Interrupter, DC (GFDI). A device that provides protection for PV
circuits by detecting a ground fault and interrupting the fault path in the DC

&round-Fault Protection of Equipment (GFPE). A system intended to protect equipment

Exposed (as applied to live parts). Capable of
approached nearer than a safe distance by a p

Exposed (as applied to wiring methods). On
panels designed to allow access. Wiring above
a ceiling tile is removed.

Fault Current. The current delivered at a point on
condition. See p.16.

THE SCREEN.

Feeders. All circuit conductors between the servi

derived system, or other power supply source
device. The conductors between a service panjmmu TS

THE GLOSSARY IS ALWAYS AVAILABLE
FROM THE BUTTON AT THE TOP OF

ult currents by de-energizing the circuit. This protection is
of the OCPD that protects conductors, and at a higher
rovide personnel protection. p.38

r circuit conductor that is intentionally grounded. In resi-
grounded conductor.

ng object through which a direct connection to earth is

(GEC). A conductor that connects the system grounded
grounding electrode or to a point on the grounding elec-

Generating Capacity. The sum of parallel-connected inverter maximum continuous output
power at 40°C expressed in kW or VA.

Ground. The earth.

Grounded. Connected to ground or to a conductive body that extends the ground
connection, such as the grounded neutral in a residential electrical system.

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 equipment, or earth. F66

Ground-Fault Circuit Interrupter (GFCI). A device intended for the protection of personnel
that functions to de-energize a circuit or portion thereof within an established period of
time when a ground-fault current exceeds the values established for a Class A device. Per
UL 943, Class A GFCls must open the circuit when an imbalance of 6 milliamps or more
is detected. F65,66

Ground-Fault Circuit Interrupter, Special Purpose (SPGFCI). A device intended for
the detection of ground-fault currents, used in circuits with voltage to ground greater than
150V, and within an established period of time when a ground-fault current exceeds the
values established for Class C, D, or E devices. An example would be a 480V 3-phase
commercial dishwasher.
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g4

Grounding Electrode System (GES). F13 The conductive metallic elements installed in
the earth and bonded together to form a grounding electrode system.

Grounded, Functionally. A photovoltaic system that has an electrical ground reference for
operational purposes that is not solidly grounded.

Habitable Room. A room in a building for living, eating, sleeping, or cooking but excluding
bathrooms, toilet rooms, closets, hallways, storage or utility spaces, and similar areas.

Harmonic Currents. A sinusoidal wave whose frequency is an integer multiple of the
fundamental frequency. These frequencies are produced by equipment with non-linear
loads, including computers, rectifiers, electronic ballasts for discharge lighting, and similar
equipment. Because of harmonic currents, the neutral conductor of a 4-wire 3-phase sys-
tem can carry as much or more current than the phase conductors.

Hermetic Refrigerant Motor-Compressor. A combination consisting of a compressor
and motor, both of which are enclosed in the same housing, with no external shaft or shaft
seals, with the motor operating in the refrigerant.

Hydromassage Bathtub. A permanently installed bathtub equipped with a circulating
piping system, pump, and associated equipment, and designed to accept, circulate, and
discharge water upon each use. F85

GLOSSARY E — |
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	Installation
	Support	24 IRC	23 NEC
	Raceway Supported Boxes & Enclosures
	Boxes Supporting Ceiling-Suspended Fans	24 IRC	23 NEC
	Boxes Supporting Luminaires	24 IRC	23 NEC
	Position in Walls & Ceilings F36	24 IRC	23 NEC
	EGC's in Boxes	24 IRC	23 NEC
	Pull & Junction Boxes w/ Conductors ≥#4		23 NEC 
	Power Distribution Blocks in Boxes & Wireways		23 NEC
	Cables and Conductors in Boxes	24 IRC	23 NEC
	Box Volume	24 IRC	23 NEC

	Raceways
	Bends	24 IRC	23 NEC
	RMC—Rigid Metal Conduit	24 IRC	23 NEC
	EMT—Electrical Metallic Tubing	24 IRC	23 NEC
	FMC—Flexible Metal Conduit F45	24 IRC	23 NEC
	LFMC—Liquidtight Flexible Metal Conduit F44	24 IRC	23 NEC
	LFNC—Liquidtight Flexible Nonmetallic Conduit F46	
	PVC — Rigid Polyvinyl Chloride Conduit	24 IRC	23 NEC
	ENT — Electrical Nonmetallic Tubing F48	24 IRC	23 NEC
	Conduit Bodies 	24 IRC	23 NEC
	Fittings & Bushings

	cable systems
	Protection in Framing (NM, UF, AC, MC, SE)	24 IRC	23 NEC
	Securing & Supporting to Framing
	Cables in Basements & Crawlspaces (NM, SE, UF)
	Securing NM, UF & SE at Panels & Boxes	24 IRC	23 NEC
	Cable Protection In Attics F55	24 IRC	23 NEC
	MC—Metal-Clad Cable F60	24 IRC	23 NEC

	old wiring
	Old Aluminum Wiring		23 NEC
	Pre-1984 NM Cable (60°C rated conductors)		23 NEC
	Edison-Base Fuses		23 NEC
	Knob & Tube		23 NEC
	Replacement Receptacles – General		23 NEC
	Equipment Grounding of Old Receptacle Outlets	23 NEC
	Equipment Grounding of Old Luminaires
	Equipment Grounding of Older Switches

	GFCIs – General
	Dwelling Unit GFCI Protection
	Non-Dwelling GFCI requirements
	GFCIs FOR Special occupancies & equipment
	Arc-Fault Circuit Interrupters (AFCIs)
	branch circuits
	Sizes & Number of Branch Circuits	24 IRC	23 NEC
	Required Residential 20A Branch Circuits
	Required Individual Circuits	24 IRC	23 NEC

	receptacle outlets
	Receptacle Ratings	
	Receptacle Locations in Habitable Rooms F69	24 IRC	23 NEC
	Receptacle Locations in Hallways & Foyers	24 IRC	23 NEC
	Basements, Garages & Outbuildings
	Laundry	
	Kitchen Small Appliance Branch Circuits	24 IRC	23 NEC
	Built-in Appliance Circuits
	Countertop & Work Surface Receptacles 	
	Bathroom Receptacles F74	24 IRC	23NEC
	Tamper Resistant (TR)  – Required Locations	24 IRC	23 NEC 
	Tamper Resistant (TR) Receptacles – Exceptions	
	Multioutlet Assemblies	24 IRC	23 NEC
	Controlled Receptacles	23 NEC
	Isolated Ground Receptacles	23 NEC 

	LIGHTING
	Required Lighting Outlet Locations (Dwellings)
	Required Lighting Outlets (All Occupancies)	24 IRC	23 NEC
	Grounding of Luminaires	
	Tub & Shower Areas	
	Low-Voltage Lighting		23 NEC
	Switch Enclosures with Doors
	Snap Switches for 277/480V Systems	
	Recessed Downlights in Ceilings	24 IRC	23 NEC
	Track Lighting	24 IRC	23 NEC
	Switches & Control Devices	24 IRC	23 NEC
	3-Way & 4-Way Switches	24 IRC	23 NEC
	Luminaires in Suspended Ceilings		23 NEC
	Disconnecting Means in Other than Dwelling Units
	Signs		Neon tubing, once the system of choice for signs and outline lighting, has been largely supplanted by LEDs. Signs may require approval by the local planning department, and compliance with energy codes.  
	Clothes Closet Lights F80	24 IRC	23 NEC

	appliances
	Appliance Circuit Ratings	
	Disconnecting Means 	
	Permanently Connected Appliances
	Electric Water Heaters	24 IRC	23 NEC
	Cord & Plug or Attachment Fitting-Connected Appliances
	Kitchen Appliances	24 IRC	23 NEC
	Central Heating (Forced Air & Boilers)	24 IRC	23 NEC
	Central Air Conditioning & Heat Pumps	24 IRC	23 NEC
	Window or Through-Wall Air Conditioners	24 IRC	23 NEC
	Hydromassage Tub (Whirlpool Bathtub) 	24 IRC	23 NEC

	ELECTRIC HEATING
	Central Electric-Resistance Heat
	Electric Duct Heaters
	Baseboard Heaters	242 IRC	23 NEC
	Embedded Heating Cables & Heating Panel Sets	23 NEC

	Swimming PoolS, spas & fountains
	Overhead Conductor Clearances	24 IRC 	23 NEC
	Equipotential Bonding F87	
	Underground Wiring Near Pool	24 IRC 	23 NEC
	Pool Cover Motors	
	Underwater Wet-Niche Lighting F88
	Junction Boxes & Enclosures to Wet-Niche Lighting  F88
	Lighting & Paddle Fans in Pool Areas	24 IRC	23 NEC
	Pool Equipment Pump Motors
	Hot Tubs & Spas - General	24 IRC	23 NEC
	Hot Tub & Spa Bonding	

	PERMANENTLY INSTALLED FOUNTAINS
	motors
	Motor Circuit Conductors		23 NEC
	Short Circuit & Ground-Fault Protection		23 NEC
	Overload Protection		23 NEC
	Motor Controllers		23 NEC
	Controller Disconnect
	Control Circuits
	Disconnecting Means - General		23 NEC
	Locked Rotor Current
	Adjustable Speed Drives (VFDs)
	Motor Connections

	SEPARATELY DERIVED SYSTEMS – transformers
	Required Markings		23 NEC
	Locations		23 NEC
	Disconnecting Means	
	Overcurrent Protection of Transformer (under 1kV)	
	Overcurrent Protection of Secondary Conductors		23 NEC
	Grounding & Bonding		23 NEC
	Autotransformers		23 NEC

	GENERATORS & TRANSFER SWITCHES
	Interconnected Power sources	
	Utility Interactive Systems 	23 NEC
	Power Source Disconnecting Means
	Supply Side Connections
	Load Side Connections	23 NEC
	Feeder Connections	23 NEC
	AC Circuit Sizing and Overcurrent Protection
	Microgrid Systems	23 NEC
	Field-Applied Markings, General	23 NEC
	Energy Management Systems (EMS)	23 NEC

	PHOTOVOLTAIC (PV) SYSTEMS
	Roof-Mounted Arrays		24 IRC
	Roof Access & Pathways*
	Photovoltaic Shingles
	Building-Integrated Photovoltaic (BIPV) Roof Panels
	Ground-Mounted Arrays
	PV – General		23 NEC
	Circuit Voltages		23 NEC
	PV Circuit Ratings		23 NEC
	Overcurrent Protection
	System Disconnecting Means	23 NEC
	PV Wiring		23 NEC
	Protection & Support		
	DC Ground-Fault Detector Interrupter (GFDI)	23 NEC
	Array Grounding		23 NEC
	Rapid Shutdown (RS) – General		23 NEC

	energy storage systemS (ESS)
	ELECTRIC VEHICLE POWER TRANSFER SYSTEM
	RESIDENTIAL Load Calculations
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