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ABBREVIATIONS (Acronyms)
< =  less than
≤ =  less than or equal to
> =  greater than
≥ =  greater than or equal to
Ω  =  Ohms (unit of electrical resistance)
1FD  =  Single Family Dwelling
1&2FD =  1- & 2-Family Dwellings
A  =  amp(s), amperage, amps
AC  =  alternating current
AC  =  type AC armored cable, a.k.a. “BX”
AFC  =  available fault current
AFCI  =  arc-fault circuit interrupter
AFF  =  above finished floor or grade
AHJ  =  authority having jurisdiction
AIC  =  ampere interrupting capacity (see IR)
AL  =  aluminum
AMI  =  in accordance w/ manufacturer’s instructions
ASCE  =  American Society of Civil Engineers
AWG  =  American Wire Gauge (#8 = 8 AWG)
BJ =  bonding jumper
CCA =  copper-clad aluminum
CSA =  cross sectional area
CSST =  corrugated stainless steel gas tubing
cu.  =  cubic, as in cu. in.
Cu  =  copper
DC  =  direct current
DW  =  dishwasher
e.g.  =  exemplia gratia – “for example"
EGC  =  equipment grounding conductor
EMS  =  energy management system
EMT  =  electrical metallic tubing
ENT  =  electrical nonmetallic tubing
ESS  =  energy storage system
EV  =  electric vehicle
EVSE  =  electric vehicle supply equipment
EXC  =  exception(s) (in following line)
Fe =  ferrous
FLA =  full load amperage

FLC =  full load current
FMC  =  flexible metal conduit
ft.  =  foot, feet
GEC  =  grounding electrode conductor
GES  =  grounding electrode system
GFCI  =  ground-fault circuit interrupter
GFPE  =  ground-fault protection of equipment
hp  =  horsepower
IBC   =  2024 International Building Code®

IBT   =  intersystem bonding termination
i.e.   =  id est – “in other words"
IFC   =  2024 International Fire Code®

IMC  =  intermediate metal conduit
IR  =  interrupting rating (see AIC)
IRC   =  2024 International Residential Code®

in.   =  inch(es)
j-box =  junction box
kcmil  =  1,000 circular mil units (wire size)
KO  =  knockout
kVA  =  kilovolt-amperes (1,000’s of VAs)
kW   =  kilowatts (1,000s of Watts)
kWh  =  kilowatt hours
L&L   =  listed & labeled, listing & labeling
lb.   =  pound(s)
LED  =  light-emitting diode
LFMC  =  liquidtight flexible metal conduit
LFNC  =  liquidtight flexible nonmetallic conduit
mA  =  milliamp (1,000th of an amp)
max  =  maximum
MBJ  =  main bonding jumper
MC   =  metal-clad cable
MCC =  motor control center
MCS =  microgrid control system
MFD  =  multifamily dwelling
MFR  =  manufacturer(s)
MID   =  microgrid interconnect device
min   =  minimum
MWBC =  multiwire branch circuit

n/a   =  not applicable
NEC  =  National Electrical Code
NEMA®=  National Electrical Manufacturers Association
NFPA® =  National Fire Protection Association 
NM   =  nonmetallic-sheathed cable  
OBC AFCI  =  outlet branch circuit AFCI
OCPD  =  overcurrent protection device
p.  =  page (as in see p.29)
PPE  =  electrical personal protective equipment
PV   =  photovoltaic
PVC  =  rigid polyvinyl chloride conduit
PVRSE  =  photovoltaic rapid shutdown equipment p.101
RMC  =  rigid metal conduit
RNC  =  rigid nonmetallic conduit (PVC)
RTRC  =  reinforced thermosettting resin conduit
SBJ  =  system bonding jumper
SCCR  =  short circuit current rating
SDC  =  seismic design category
SE   =  service entrance (cable)
SPD  =  surge protective device
sq.   =  square, as in sq. in.
SS  =  stainless steel
SSBJ =  supply side bonding jumper
temp  =  temperature
TR   =  tamper-resistant
UF   =  underground feeder cable
UL®  =  UL Solutions (formerly Underwriters Laboratories)
USE  =  type USE underground service entrance cable
V   =  volt(s), such as a 120V circuit
VA   =  volt-ampere(s), units of apparent power
VD   =  voltage drop
VFD  =  variable frequency drive (adjustable speed drive)
W   =  watt(s), units of true (useful) power
w/   =  with
w/o  =  without
WR   =  weather-resistant 
WSAF =  weight-supporting attachment fitting 
WSCR =  weight-supporting ceiling receptacle 
XFMR =  transformer 

ABBREVIATIONS

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. 
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FIG.e7

Working Space 
and  

Dedicated Space

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

Width min. 30 in. or 
width of equipment.

Sprinkler piping not 
allowed in dedicated 
space; protection 
of dedicated space 
(sprinkler coverage)  
is allowed. 

6 ft. 

Depth per T2

Working 
space

Dedicated 
space

Dedicated space 
extends 6 ft. 
above footprint  
of equipment

IBT

Entrance to and Egress From Working Space  23 NEC
n n  Min one entrance for access & egress from working space ______ 110.26C1 
n n  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
n n  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
n n  Egress doors within 25 ft. of working space containing electrical  
 equipment rated 800A or more require listed panic hardware ____ 110.26C3

Ventilating openings

Dedicated Space 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. 
n n Dedicated space is from the equipment footprint to floor below  
 it & for 6 ft. above it or to structural ceiling __________ 3405.3&4 110.26E1a
n n No 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
n n Foreign systems allowed above dedicated space if leak  
 protection supplied more than 6 ft. above equipment ____3405.3 110.26F1b
n n Foreign systems allowed above dedicated space if leak  
 protection supplied above dedicated space and at least  
 6 ft. above the equipment being protected_____________3405.3 110.26F1b
n n Sprinkler protection (but not sprinkler head & piping)  
 allowed in dedicated space ____________________________ n/a 110.26E1c

FIG.e6 Egress from Working Space of Large Equipment – Plan View

1200A Switchgear over 6 ft. wide

Single door allowed if this  
distance at least equal to 
required working space and 
space opposite gear double 
the required T2 working space

Egress doors within 25 ft. of 
gear rated 800A or more must 
open at least 90° in direction 
of egress and be equipped 
with listed panic hardware.

The basic rule is to have egress from working 
space at each end of gear that is either rated 
1200A or more or where combined rating of 
service disconnecting means is 1200A or more.

T2

Single door allowed if  
its location permits a  
continuous unobstructed 
path of travel away from 
the working space

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. 

EGRESS FROM WORKING SPACE u DEDICATED SPACE

THE BOOK CONTAINS INFORMATION ON 

COMMERCIAL INSTALLATIONS AS WELL 

AS RESIDENTIAL
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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 24 IRC 23 NEC
nn Cover to finish grade per T3,F12 ____________________3803.1 300.5A
nn Measure cover from top of cable or conduit T3,F12 ____T3803.1 T300.5A
nn Backfill w/ smooth granular material,  
 no rocks, cinders, or paving materials F12 _____________3803.5 300.5F
nn Provide running boards if subject to damage from backfill _ 3803.5 300.5F
nn Direct-buried splices & taps OK w/out boxes if splicing means  
 listed for the purpose ______________________________3803.4 300.5E

Underground Raceways 
nn Provide for earth movement (settlement or frost) using  
 “S” loops, flexible connections, expansion fittings, etc. ____ 3803.9 300.5J
nn Cables & raceways installed w/ directional boring require  
 approval for the purpose (specialized fittings) _____________ n/a 300.5K
nn Interior of underground raceways considered wet location 3803.10 300.5B
nn Conductors underground must be L&L for wet locations 3803.10 310.10C
nn Seal underground raceway entries at either or both ends 3803.6 300.5G
nn Sealants must be identified for use w/ cable insulation __3803.6 300.5G
nn Spare or unused raceways to also be sealed___________3803.6 300.5G
nn Bushing required at end of conduit ending underground _ 3803.7 300.5H
nn Expansion fittings in risers if soil movement likely _______3803.9 300.5J

Parallel Raceways 
nn Parallel raceways must each contain all  
 conductors & EGC of the circuit EXC ________________ 3803.8X  300.5(I)X1
   • Isolated phase conductors in nonmetallic raceways  ______ n/a 300.5(I)X2 
    (isolated phase installations may not be allowed by local AHJ or utility)
nn Maintain 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.

TABLEe3 MIN. COVER REQUIREMENTS u IRC T3803.1 NEC 300.5

Cover UF 
Cable

RMC 
or IMC

EMTA 
or PVC

GFCI  max. 
20A Circuit

Not more 
than 30VB

Other than shown below 24 in. 6 in. 18 in. 12 in. 6 in.

min. 2 in. concrete 18 in. 6 in. 12 in. 6 in. 6 in.

Under building 0C 0 0 0C 0C

min. 4 in. slab min. 6 in. 
past conductors and no 

vehicle traffic
18 in. 4 in. 4 in. 6 in.

4 in. raceway
6 in.

4 in. raceway

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

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

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 MI cable identified for direct burial or concrete encasement.

FIG.e12 Conductors in Trench

Smooth, granular material

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

Plywood to protect 
conduit from rocks 
(where necessary)

Warning ribbon 
12 in. above 
service laterals

Service Laterals 24 IRC 23 NEC
nn Size, depth, material & testing (mandrel) per utility ________utility utility
nn Sewer not in joint trench ______________________________utility utility
nn 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 
nn Seal underground raceways (see left column) __________3601.5 230.8

Finish grade

Conduit

UNDERGROUND

23. Directly buried EMT is new to the table in this edition, and requires corrosion-protection. 

The eBook contains 106 illustrations and 60 tables. 
The text lines contain links to these illustrations 
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.
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EQUIPMENT GROUNDING CONDUCTORS (EGCS)
Equipment grounding provides a low-impedance path so the overcurrent device 
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 clear faults. 

Purpose & Routing 24 IRC  23 NEC
n n  Effective ground-fault current path must be established 3908.4 250.4A5
n n  Earth is not an effective ground-fault current path ____ 3908.5 250.4A5
n n  GEC not to be used as an EGC EXC __________________ n/a 250.118B1
   • Where complies w/ both & no objectionable current ____ n/a 250.118B1X
n n  Metal building frame or structure not allowed as EGC ____ n/a 250.118B2
n n  EGCs must run w/ other conductors of circuit EXC __ 3908.10 250.134
   • Replacement of nongrounding receptacles (see p.60) ___ n/a 250.130C

Objectionable Currents
n n  Arrange connections to avoid objectionable currents ______ n/a 250.6A

       Continuous current on an EGC is an example of objectionable current.
n n  Temporary current from a ground fault or current from connections 
 required by code are not considered objectionable currents n/a 250.6C27

Types of EGCs 
n n  Wire EGCs can be Cu, AL, Cu-clad AL, solid or stranded,  
 bare, covered, or insulated,  ____________________3908.9(1) 250.118
n n  RMC, IMC, EMT, AC cable armor, electrically continuous raceways  
 & surface metal raceways allowed as EGC EXC _____ 3908.9 250.118
   • Wire-type EGC required in outdoor raceways w/ compression-type  
    fittings when supplying rooftop air conditioning ________ n/a 440.9
n n  Raceways & cable armor as EGC must approved fittings;  
 all joints, fittings & connections to be made tight ____ 3908.12 250.120A
n n  FMC as EGC w/ listed fittings, max 20A OCPD, max length of  
 FMC & LFMC in same fault-current path 6 ft., max trade size  
 1¼ in., no vibration or flexibility after installation ____ 3908.9.1 250.118(5)
n n  LFMC same as FMC & 60A OCPD allowable 
  in trade sizes ¾–11⁄4 EXC _____________________ 3908.9.2 250.118(6) 
   •If SS core, install wire EGC or a bonding jumper __ 3908.9.2 250.118(6)

TABLEe5 MIN. EQUIPMENT GROUNDING CONDUCTOR  
(EGC) SIZE u IRC T3908.13 u NEC T250.122

Max. Rating of OCPD (Amps) Size of 
Cu EGC (AWG)

Size of 
AL EGC (AWG)

15 14 12

20 12 10

25–60 10 8

70–100 8 6

110–200 6 4

225–300 4 2

400 3 1

500 2 1/0

600 1 2/0

800 1/0 3/0

1000 2/0 4/0

1200 3/0 250 kcmil

1600 4/0 350 kcmil

2000 250 kcmil 400 kcmil

Identification & Size 24 IRC  24 NEC
n n  #6 and smaller conductors must be bare or factory insulated  
 w/ green or green w/ yellow stripes _______________ 3407.2.1 250.119A
n n  #4 and larger can have green coloring or tape encircling their  
 ends or strip bare for entire exposed length at each point  
 conductor is accessible (except conduit bodies) ____ 3407.2.2 250.119B
n n  Green or green w/ yellow stripes not allowed for grounded  
 or ungrounded circuit conductors ________________ 3407.2.1 250.119A
n n  Size EGCs per T5 based on OCPD of circuit ______ 3908.13 250.122A
n n  When multiple circuits in same raceway, single EGC allowed if  
 based on largest OCPD of conductors in raceway 3908.13.1 250.122C 
n n  If ungrounded conductors increased in size for other than derating,  
 EGCs must be increased in size proportionately  _________ n/a 250.122B

27.  An example of current on a required connection is to find amperage on a grounding electrode  
conductor, where current is commonly found because it is in parallel with the service neutral.

EQUIPMENT GROUNDING

Code changes are highlighted in the text and the 
change is further explained in the footnotes at the 
bottom of the page.
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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.

Exposed (as applied to live parts). Capable of being inadvertently touched or 
approached nearer than a safe distance by a person.

Exposed (as applied to wiring methods). On or attached to the surface or behind  
panels designed to allow access. Wiring above a suspended ceiling is "exposed" when  
a ceiling tile is removed.

Fault Current. The current delivered at a point on the system during a short-circuit  
condition. See p.16.

Feeders. All circuit conductors between the service equipment, the source of a separately 
derived system, or other power supply source and the final branch-circuit overcurrent 
device. The conductors between a service panel and subpanel are feeders. 

Generating Capacity. The sum of parallel-connected inverter maximum continuous output 
power at 40OC 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 GFCIs 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.

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

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

Ground-Fault Protection of Equipment (GFPE). A system intended to protect equipment 
from damaging line-to-ground fault currents by de-energizing the circuit. This protection is  
provided at a level less than that of the OCPD that protects conductors, and at a higher 
level than would be required to provide personnel protection. p.38

Grounded conductor. A system or circuit conductor that is intentionally grounded. In resi-
dential systems, the neutral is a grounded conductor.

Grounding Electrode. A conducting object through which a direct connection to earth is 
established. F13

Grounding electrode conductor (GEC). A conductor that connects the system grounded 
conductor or the equipment to a grounding electrode or to a point on the grounding elec-
trode system. F13

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 — I

THE GLOSSARY IS ALWAYS AVAILABLE 

FROM THE BUTTON AT THE TOP OF 

THE SCREEN.


	Electrical Introduction & Examples
	table of contents - electrical (Page 1 of 2)
	Abbreviations
	General Rules
	Permits & Inspections		24 IRC
	Listing & Labeling of Equipment	

	Temporary Power
	overhead service drop clearances
	Vertical Clearances above Roofs F3	24 IRC	23 NEC
	Clearances from Openings F3	
	Clearance for Communications Wires & Cables		23 NEC

	services
	Service Risers	24 IRC	23 NEC
	Service Entrance Conductors 	24 IRC	23 NEC
	SE Cables F58 as Service Entrance	24 IRC	23 NEC
	Service Equipment
	Minimum Size of Services	24 IRC	23 NEC
	Service Disconnecting Means	24 IRC	23 NEC
	Emergency Disconnects	24 IRC	23 NEC
	Surge Protection	24 IRC	23 NEC

	ELECTRICAL EQUIPMENT
	Mounting & Cooling of Equipment	24 IRC	23 NEC
	Seismic Anchoring in SDC D, E & F		24 IBC
	Seismic Restraint of Electrical Equipment	ASCE 7-22
	Reconditioned Equipment		23 NEC

	equipment Spaces & clearances
	Working Space	24 IRC	23 NEC
	Entrance to and Egress From Working Space		23 NEC
	Dedicated Space F5,F7	24 IRC	23 NEC
	Equipment Servicing and Maintenance		23 NEC
	Arc-Flash Hazard Warning		
	Arc Energy Reduction

	interrupting ratings & withstand ratings
	Separate Buildings
	Outside Feeders		23 NEC
	Disconnecting Means
	Grounding in Separate Buildings	24 IRC	23 NEC

	Underground Wiring
	Grounding Electrodes
	Systems to be Grounded	24 IRC	23 NEC
	Grounding Electrode System (GES) F13
	Water Pipe Electrodes	24 IRC	23 NEC
	Rod & Plate Electrodes
	Concrete-Encased Electrode (Ufer)	24 IRC	23 NEC
	Metal In-ground Support Structures
	Ground Ring
	Supplemental Electrodes
	Other Electrodes

	Grounding Electrode Conductors (GECs)
	Size	24 IRC	23 NEC
	Connection to Grounded Conductor	24 IRC	23 NEC
	Connection to Grounding Electrodes	
	Grounding & Bonding Clamps	24 IRC	23 NEC
	Physical Protection F14,15,19,20	

	Bonding
	Bonding & Equipment Grounding Methods	24 IRC	23 NEC
	Bonding for Over 250 Volts		23 NEC
	Supply-Side Bonding F17,F18	24 IRC	23 NEC
	Bonding Other Enclosures 	24 IRC	23 NEC
	Bonding of Piping Systems	
	Intersystem Bonding F21	24 IRC	23 NEC

	Equipment Grounding Conductors (EGCs)
	Purpose & Routing	24 IRC 	23 NEC
	Objectionable Currents
	Types of EGCs	
	Identification & Size	24 IRC 	24 NEC
	EGCs in Boxes	24 IRC	23 NEC
	EGCs to Receptacles in Boxes
	Use of Grounded Conductor for Equipment Grounding	
	Isolated Ground Receptacles		23 NEC

	Panelboards & Cabinets 
	Enclosures (Cabinets)	24 IRC	23 NEC
	Dry, Damp & Wet Locations	
	Location, Clearances & Physical Protection	24 IRC	23 NEC
	Overcurrent Protection Devices (OCPDs)
	Panel Wiring	24 IRC	23 NEC
	Multiwire Branch Circuits (MWBC) F25	24 IRC	23 NEC
	Covers	24 IRC	23 NEC
	 Circuit Directories
	Neutral Conductors & EGCs	24 IRC	23 NEC
	High-Leg Delta Systems		23 NEC
	Ungrounded Systems
	Electrical Equipment Rooms
	Wiring Space Inside Cabinets 		23 NEC
	Wiring Space Inside Cabinets (Cont.)		23 NEC

	CONDUCTORS
	Conductor Identification 	24 IRC	23 NEC
	Marking
	Buildings with More than One Nominal Voltage		23 NEC
	Copper & Aluminum	
	Parallel Conductors	
	Minimum Circuit Sizes		23 NEC

	ELECTRICAL Connections
	overcurrent protection
	Overcurrent Device Sizes 	24 IRC	23 NEC
	Conductor Terminations and Temperature Ratings
	Small Conductors	24 IRC	23 NEC
	Derating	24 IRC	23 NEC
	Tap Conductors		23 NEC
	Voltage Drop		23 NEC

	Ground-Fault Protection of Equipment
	Boxes
	Where Required	24 IRC	23 NEC
	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

	BackToPreviousPage 10: 
	Page 1: 
	Page 2: 
	Page 3: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 

	Button 4: 
	Page 1: 
	Page 2: 
	Page 3: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 

	Button 5: 
	Page 1: 
	Page 2: 
	Page 3: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 

	Contents electrical: 
	Page 1: 
	Page 2: 
	Page 3: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 

	abbreviations: 
	Page 1: 
	Page 2: 
	Page 3: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 

	GLOSSARY: 
	Page 1: 
	Page 2: 
	Page 3: 
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 



