ELECTRICAL REQUIRMENTS

BASED ON THE 2005 NATIONAL ELECTRICAL CODE
POOL PUMP RECEPTICLE
i |
_Fm

E4102.2
3 FEET MAXIMUM, SEC. 680.21(5)

hat
12/3 U.L. LISTED CORD WITH TWIST-LOCK PLUG -~ E 0L -2

BETWEEN 5°AND 10’ FROM POOL—SINGLE 20 AMP
TWIST-LOCK GFCI RECEPTICLE, SEC. 630 22(A)(1) WEATHER PROOF COVER
g4l o031,

MUST ENCLOSE ENTIRE
‘ . PLUG ASSEMBLY, SEC,
& 406.3(B)(1)
[

FINISH
GRADE CONDUITS TO BE BURIED

12” DEEP" MINIMUM, TABLE

3005 - |F &V ProtreTRD

. 1/2” PYC CONDUIT FROM HOUSE OR ACCESSORY STRUCTURE SEC. 680.21(A)
(4), THREE #12 THHN INSULATBD CONDUCTORS, SEC. 680.21(A)(1).
(NO ROMEX OR UF CABLE TO BE USED)

AN ADDITIONAL CONVENIANCE RECEPTICLE IS REQUIRED BETWEEN 10° AND 20° FROM THB
POOL AND NO MORE THAN 6'-6' ABOVE FLOOR, PLATFORM OR GR.ADE LEBVEL SERVING THE
POOL. SEC. 680.22(A)3) B.4103 ,1.2
PISCORNFeTING Mians - E403.3~

" ADDITIONAL INFORMATION: MAY BE FOUND IN THE 2005 NATIONAL
ELECTRICAL CODE REGARDING SPECIALIZED POOL BQUIPMENT,

ILLUMINATION, STORABLE POOLS, HOT TUBS AND SPAS.
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ELECTRICAL REQUIREMENTS:

BASED ON THE 2003 NATIONAL ELECTRICAL COCDE

BONDING

PUMP MOTOR AND EQUIPMENT SHALL
~ BEAR THE U L. LABEL, OTHER MATERI-
ALS SHALL BE U.L, LISTED. '

ABOVE GROUND
POOL

BONDING WIRE~TO BE #8
SOLID COPPER WIRE. SEC.

. 680.26(C)

T¥PICAL BONDING LUG
BOND WIRE SHALL BE AN

'UNBROKEN LOOP OR RUN
THROUGH THE LUG

ITEMS TO BE BONDED
SEC. 680.26
POOL FRAME
METAL LADDER
METAL FENCING
POOL PUMP
DIVING BOARD
STAIR RAILS
METAL REINFOREMENT
ANY METAL WITHIN 5
FEET

POOL FILTER- TO BE NO
CLOSER THAN 4 FERET
FROM THE POOL.

FILTER QUTLET-TO BE
NO CLOSER THAN 5 FEET
FROM POOL, S8EC,

680.22(A)(1)
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CHAPTER 41
SWIMMING POOLS

SECTION E4101
GENERAL

E4101.1 Scope, The provisions of this chapter shall apply to
the construction and installation of electric wiring and equip-
ment assoclated with all swimming pools, wading pools, deco-
rative pools, fountains, hot lubs and spas, and hydromassage
bathtubs, whether permanently installed or storable, and shall
apply to metallic auxiliary equipment, such as pumps, filters
and similar equipment. Sections E4 102 through E4106 provide
general tules for permanent pools, spas and hot tubs. Section
E4107 provides specific rules for storable poois. Section
E4108 provides specific rules for spas and hot tubs. Section
E410% provides specific rules for hydromassage bathtubs.

124101.2 Definitions.

CORD-AND PLUG-CONNECTED LIGHTING ASSEM-
BLY. A lighting assembly consisting of a cord and plug-con-
nected transformer and a lightlng fixture intended for
instaliation in the wall of a spa, hot lub, or storable pool.

DRY-NICHE LUMINAIRE. A luminaire intended for instal-
lation in the wall of 2 pool or fountain in & riche that is sealed
against the entry of pool water, '

FORMING SHELL. A structure designed to support a
wet-niche lighting fixture assernbly and intended for mounting
ina pool or fountain structure,

FOUNTAIN, Fountains, ornamental pools, display pools, and

reflection pools, The definition does notinclude drinking foun-
tnins, .

HYDROMASSAGE BATHTUB. A permanently installed
bathtub equipped with a recirculating piping system, pump,
and associated equipment. 1t is designed so it can accept, circu-
{ate and discharge water upon each use.

MAXIMUM WATER LEVEL. Tho highest level that water
can reach before it spills out.

NO-NICHE LUMINAIRE. A Iuminaire intended for installa-
tion above or below the water without a niche,

PACKAGED SPA OR HOT TUB EQUIPMENT ASSEM-
BLY. A factory-fabricated unit consisting of water-circulating,
heating and conirol equipment mounted on a common base; {n-
tended to operate a spa or hot tub, BEquipnent may include
pumps, ait blowers, heaters, luminaives, controls and sanitizer
generators.

PERMANENTLY INSTALLED SWIMMING AND
WADING POOLS, Those that are consirucied in the ground
or partially in the ground, and all others capable of holding wa-
ter with a depth greater than 42 inches (1067 mm), and all pocls
installed inside of a building, regardless of water depth,
whether or not served by electrical circuits of any nature.

POOLCOVER, ELECTRICALLY OPERATED. Mo-
tor-driven equipment designed to cover and uncover the water
surface of a pool by means of a flexible sheet or tigid frame.

SELF-CONTAINED SPA QR HOT TUB. A factory-fabri-
cated unit consisting of a spa or hot tub vesse! with all wa-
ter-cirenlating, heating and control pyuipment integral to the
unit, Eguipruent may include pumps, air blowers, heaters,
iuminaires, controls and sanitizer generators,

SPA OR HOT TUB, A hydromassage pool, or tub for recre-
ational or therapeutic use, not located in health care facilities,
designed for immersion of users, and usually having a filter,
heater, and motor-driven blower, They are installed indoors or
outdeors, on the ground or supporting structure, or in the
ground or supporling structure. Generally, a spa or hot tub is
not designed or intended to have its contents drained or dis-
charged after each use,

STORABLE SWIMMING OR WADING POOL. Thoze
that are constructed on or above the ground and are capable of
holding water with A maximum depth of 42 inches (1067 mu),
or a pool with nonmetallic, molded polymerie walls or inflat-
able fabric walls regardless of dimension.

THROUGH-WALL LIGHTING ASSEMBLY, A lighting
assembly intended for installation above grade, on or through
the wall of a pool, consisting of two intercommected groups of
components separated by the pool wall.

WET-NICHE LUMINAIRE, A luminaire intended for in-
stallation in a forming shell mounted in a pool or fountain
striucture where the luminaire will be completely surrounded
hy water.

SECTION E4102
WIRING METHODS FOR POOLS, SPAS, HOT TUBS
AND HYDROMASSAGE BATHTUBS

E4102.1 General, Wiring methods used in conjunction with per-
manently installed swimming pools, spas, hot tubs or
hydromassage bathiubs shail be installed in accordance with Te-
ble E4102.1 and Chapter 37 except as otherwise stated In this sec-
tlon. Storable swimming pools shall comply with Section E4107.

1£4102.2 Flexible cords. Flexible cords used in conjunction
with a pool, spa, hot tub or hydromassage bathtub shall be
installed in accordance with the following:

1. For other than undestvater luminaires, fixed or station-
ary equipment, rated at 20 amperes or less shall be per-
milted to be connected with a flexible cord to facilitate
the removal or discornection for maintenance or repair.
For other than storable pools, the flexibla cord shall not
exceed 3 feet (914 mm) in length, Cords that supply
swimming pool equiptnent, shall have a copper equip-
ment grounding conducter not smaller than 12 AWG
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SWIMMING POOLS

and shall be provided with a grounding-type attachment
plug.

. Flexible cord that is supplied as part of a listed un-

der-water swimming pool lighting luminaire shall be
perniitted to be installed in any of the permitted wir-
ing methods from the Iuminaire 1o 8 deck box or
other enclosure, Splices shall not be made within a
raceway. The equipment grounding conductor shall
be an insulated copper conductor that is not smaller
than the supply conductors and not smaller than 16

3. A listed packaged spa or hot tub installed outdoors

that is GFCI protected, shall be permitted to be cord
and plug connected provided that such cord does not
exceed 15 feet (4572 mm) in length,

. Alisted packaged sps or hot tubrated al 20 amperes or

less and installed indoors shall be permitted to be cord
and plog connected to facilitate maintenance and re-
pair.

. For other than underwater and storable pool lighting

luminaire, the requirements of Item 1" shall apply to
any cord equipped luminaire that is iocated within 16

TABLE E4102.1
ALLOWABLE APPLICATIONS FOR WIRING METHODS" < #!9
- AC, FMG M, IMG, RMC, Flex
WIRING LOGATION OR PURPOSE SR, BE" | EMT* | ENT* ANC LFMC LFNMC ] UF [ MC | corgr

Panelboard(s) that supply pool equipment: . .

ftom service equipment to pansthonrd A A o A - A A Al -
Wet-niche and no-niche nminaires: from - A A A A '

branch cireuit OCPT) to deck or junetipi hox - v I -
Wel-niche and no-niche luminatres: from deck . . = Ad _ A i . A
or junction box to forming shell

Dry niche: from branch circuit OCPD to

luminaires - A A A - A i -
Pool-associated motors: from branch eireuit i ' . b

QCPD ta motor A AL A A A Al A A A
Packaged or self-contained outdoor spas and

hot tubs with underwater lumineire; from —_ A A A —_ A — | — A
branch cireuit QCPD to spa o het tub

Packaged or self-contained outdoor spas and ;

hot tubs without underwater luminaire: from A A A A Af Al A® A A
branch cirenit QCPD to spa or hot ub

Indoor spa and hot tubs, hydromassage . .

bathtubs, and other pool, spa or hot tub

assacialed equipment; fram branch circuit A A A A A A A A A
OCPD fo equipiment
For Sk 1 foot=104.8 mm,

a. For all wiring methods, see Section P4105.2 for equipment yelmdlug conductor requirements,
b. Limited to use within buildings.

¢, Limited to use on or within bufidings.
d. Metal conduit shall be constructed of brass or other approved corroslon resistant metal.
e. Permitted only for existing feeder panelboatds where the equiprnent grounding conductor is insulated or covered,
f. Limited tq use in kngthy not to exceed 3 feet at pool, spa or hot tub equipment whers flexibility is necessary,

£. Flexible cord shall be instalied in accordance with Section B4102.2,

460
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feet (4877 mm) radially from any point on the water
surface,

SECTION E4103
EQUIPMENT LOGATION AND CLEARANCES

E4103.1 Receptacle outlets. Receplacles outlets shall be in-
stalled and located in accordance with Sections B4103.1,1
through B4103.1.5. Distances shail be measured as the shortest
path that an appliance supply cord connected to the receplacle
would follow without penetrating a floor, wall, ceiling, door-
way with liinged or sliding door, window opening, or other ef-
feclive permanent barrier,

E£4103.1.1 Location, Receptacles that provide power for
water-pump motors or other loads directly related to the cir-
culation and sanitation system shall be permitted to be lo-
cated between 5 feet and 10 feet (1524 mum and 3048 mm)
from the inside walls of pools and outdoor spas and hot tubs,
and, where so located, shall be single and of the locking and
growwling type and shall be protected by ground-fault cir-
cuit interrupters.

Other receplacles on the property shall be located not less
than 10 feet (3648 m) from the inside walls of pools and out-
door spas and hot tubs,

E4103,3,2 Where required. At least ane 125-volt 15- or
20-ampere receptacle supplied by a peneral-purpose braich
cirenit shall be located a minimum of 10 feet (3048 mm})
from and not more than 20 feet (6096 mm) from the inside
wall of pools and outdeor spas and hot tubs. This receptacle
shall be located not more than 6 feet, 6 inches (1981 mm)
ahove the floor, platform or grade level serving the pool, spa
or hottub, ~

E4103.1.3 GFCI protection, All 125-vol¢t receptacles lo-
cated within 20 feet (6096 mm) of the inside walls of pools
and outdoor.spas and hot tubs shall be protected by a
ground-faylt circuit-interrupter.

E£4103.1.4 Indoor locatlons. Recoptacles shall be located
not less than 5 feet (1524 mm) from the inside walis of in-
door spas and hot tubs. A minimum of one 125-volt recepta-
cle shall be focated between 5 feet (1524 mm) and 10 feet
(3048 i) from the inside walls of indoor spas or hat tubs,

E4103.1.5 Indoor GFCL protection, One hundred

twenty-five-volt receptacles located within 10 feet (3048

mm) of the inside walls of spas and hot tubs installed indoors

shall be protected by ground-fault circuit-intenrupters. One

hundred twenty-five-volt receptacles Iocated within 5 feet

{1524 mm) of the inside walls of hydromassage bathtubs
" shall be protected by a ground-fault cirenit-interrupter,

E4103.2 Switching devices, Switching devices shall be lo-
cated not less than 5 feet (1524 mm) horizontally from the in-
side walls of pools, spas and hot tubs except where separated
from the pool, spa or hot tub by a solid fence, wall, or other per-
manent barrier. Switching devices located in a room or area
containing a hydromassage bathtul shall be located in accor-
dance with the general requirements of this code,

E4103.3 Disconncecting means. An accessible disconnecting
means to disconnect all ungrounded conductors for all utiliza-

SWINMING POOLS

tion equipment, other than lighting, shall be provided and lo-
cated within sight from all pools, spas, and hot tub equipment,
and shall be located not less than 5 feet (1524 mm) from the in-
side walls of the pool, spa or hot tub. -

E4103.4 Luminalves and ceiling fans, Lighting outlets,
luminaires, and ceiling-suspended paddie fans shall be in-
stalled and located in accordance with Sections B4103.4.1
through E4103.4.5.

E£4103.4,1 Outdoor location. In cutdoor pool, outdoor
spas and outdoor hot tubs areas, luminaires, lighting outlets,
and ceiling-suspended paddle fans shall not be installed
over the pool or over the area extending 5 feet (1524 mm)
horizontally from the inside walls of a pool except where no
part of the Juminaire or ceiling-suspended paddle fan is less
than 12 feet (3658 mm) above the maximum water level,

T4103.4.2 Indoov loeations, In indoor pool areas, the limi-
tations of Section E4103.4.1 shall apply except where the
luminalves, lighting outlets and ceiling-suspended paddle
fans comply with all of the following conditions:

i, The luminaires are of a tatally enclosed type; and

2. A ground-fanlt civcuit interrupter is installed in the
branch circuit supplying the luminaires or ceil-
ing-suspended (paddle) fans; and

3. The distance from the bottom of the luminaire or ceil-
ing-suspended (paddle) fan o the maximum water
level is not less than 7 feet, 6 inches (2286 mm),

E4103.4.3 Exlsting lighting outlets and luminaires, Ex-
isting lighting outlets and Juminaires that are located within
5 feet (1524 mm) horizontally from the inside walls of pools
and outdoor spas and hot tubs shall be permitted to be lo-
cated not less than 5 feet (1524 mm) vertically above the
maximmmn water level, provided that such luminaires and
outlets are rigidly attached to the existing structure and
ground-fault circuit-interrupter protection is provided for
the branch circuitthat supplies such luminaires aud outlets.

E4103.4.4 Indoor spas and hot tubs.

I. Luminaires, lighting outlets, and cefling-suspended
paddle fans located over the spa or hot tub or within 5
feet (1524 mm) from the inside walls of the spa or hot
tub shall be a minimum of 7 feet, 6 inches (2286 mm)
above the maximum water level and shall be protected
by a ground-fault circuit interrupter.

Luminaires, lighting outlets, and ceiling-
suspended paddle fans that are located 12 feet (3658
min) or more above the maximum water level shall
not require ground-fault circuit interrupter protection.

2. Luminaires protected by a ground-fault circuit inter-
mpter and complying with Item 2.1, or 2.2, shall be
permitted to be installed less than 7 feet, 6 inches
{2286 mm) over a spa or hot tub.

2.1. Recessed luminaires shall have a glass or plas-
tic lens and nommetallic or electrically iso-
lated metal trim, and shall be suitable for use
in dumnp locations.

2.2. Swface-mounted leminaires shatl have a glass or
Plastic globe aixd anonmetallic body or 2 metallic

2003 INTERNATIONAL RESIDENTIAL CODE® PORTION OF THE 2005 STATE BUILDING CODE 461



SWIMMINGQ POODLS

body isolated from contact. Such luminaires shall
ba suitable for use in damp locations.

E4103.4.5 GFCI protection, Luminaires and oulets that
are installed in the arca cxtending between 5 feet (1524 mm)
and 10 feet (3048 mm) from the inside walls of pools and
outdoor spas and hot fubs shall be protected by ground-fault
circuit-interrupters except whers such fixtures and outlets
are installed not less than S feet (1524 mm) above the maxi-
muim water level and ace rigidly atiached to the structure.

E4103.5 Overhead conductor cleavances. Bxcept where in-
stalled with the clearances specified in Table F4103.5, the fol-
Towing parts of pools and outdoor spas and hot tubs shall not be
placed under existing service-drop conductors or any other
open overhead wiring; nor shall such wiring be installed above
the following:

1. Pools and the areas extending 10 feet (3048 mm) hosi-

zontally from the inside of the walls of the pool;

2, Diving structures; or

3, Observation stands, towers, and platforms.

Utility-owned, -operated and -maintained communications
conductors, community antenna system coaxial cables and the
supporting messengers shall be permitted at a height of not fess

than 10 feet (3048 mm) above swimming and wading pools, div-
ing structures, and observation stands, towers, and platforms.

E4103,6 Underground wirlng, Underground wiring shall not
be installed under or within the area extending 5 feet(1524 mm)
horizontally from the inside walls of pools and outdoor hot tubs
and spas except whers the wiring is installed to supply pool, spa
or hot tub equipment or where space limitations prevent wiring
from being routed 5 feet (1524 mm) or more horizontally from
the inside walls. Where installed within 5 feet (1524 mmy) of the
ingide walls, the wiring method shall be rigid metat conduit, in-
termediate metal conduit or a nonmetallic raceway system,
Metal conduit shall be corrosion resistant and suitable for the
location. The minimum raceway burial depth shalt be in accor-
dance with Table E4103.6.

SECTION E4104
BONDING

F4104.1 Bonded paris. The following parts shall be bonded
together:

1. All metallic parts of pool, spa and hot tnb structures, in-
cluding the reinforcing metal of pool, spa and hot tub
shells, coping stones, and decks. The usgal steel tio wires
shall be considered suitable for bonding the reinforcing
steel together, and welding or special clamping shall not
be required. Such tie wires shall be made tight. Where re-
inforcing stee! Is effectively insulated by a listed encap-

TABLE E4103.6 )
OVERHEAD CONDUCTOR CLEARANCES L
INGULATED SUPPLY OR SBRVICE DROF ALL OTHEHR SUPPLY OR BERVICE DROP CONDUCTORS
CA:G-ES. 0-760 VOLTS TQ GROUND, (foet)
PPORTED DN AND CABLED
TOGETHER WITH AN EFFEGTIVELY Voitege to ground
GROUNDED BARE MESSENGER OR
EFFECTIVELY GROUNDED HEUTHAL
CONDUGTOR .
{faet) 015 KV Greelor than 16 10 50 kV
A. Clearance in any direction 1o the
water level, edge of waler surface, base
of diving platform, or 2 % z
{permanently-anchored raft
B, Clearance in any direction (o the 14 17 18
diving platform ) -
C. Horizontal limit of ¢learance This Jbmit shall extend to the outer cdge of the structures listed in Rows (A) and (B) above but not
mensured from jinside wall of the pool {less than 10 feet.
For ST: 1 foot=304.8 mm.
TABLE E4103.6
) MINIMUM BURIAL DEPTHB
WIRING METHOD UNDEAGROUND WIRING {Inchas)
Rigid-metal condult [
Intermediate metal conduit ]
Nonmetallic raceways listed for direct burial without concrete sncasement 18
Ofher approved racewaysa 18

For 8I: 1inch =234 mm,

a. Raceways approved for buriat only wherm concrete-oncased shall reqoire a concrels envelope not Jess than 2 inches in thickness,
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sulating nonconductive compound, at the time of
manufacture and installation, it shall not be requived to
be bonded. Where reinforcing sicel is encapsulated with
anonconductive compound, provisions shall be made for
an alternate means to eliminate voltage gradients that
would otherwise be provided by unencapsulated bonded
reinforcing steel, ‘

2. Ali forming shells and mounting brackets of no-niche
luminaires except where a listed low-voltage lighting
systern is used that does not require bonding.

All metal fittings within or attached to pool, spa and hot
tub structuces. Isolated patts that are not over 4 nches
(102 mm) in any dimension aad do not penetrate into the
peol structure more than 1 inch (25,4 mm) shall not re-
quire bonding. The metal bands or hoops used to secure
wooden staves for a hot tub or spa shalknot be required to
be bonded.

4. Metal parts of electrical equipment associated with pool,
spa and hot b water circulating syslems, inciuding
pump motors and metal parts of equipment associated
with pool covers, including electric motors. Moetal parts
of listed equipment incorporating an approved system of
double insulation and providing a means for grounding
internal nonaccessible, noncurrent-carrying metal parts
shall not be bonded. Where a double-insulated
water-pump motor is installed under the provisions of
this section, a solid 8 AWG copper conductor that is of
sufficient tength to fake a bonding connection to a re-
placement motor shall be extended from the bonding
grid to an accessible point in the motor vicinity. Where
thers is no connection between the swimming pool bond-
ing grid and the equipment grounding system for the pre-
miges, this bonding conductor shall be connected to the
equipment grounding conductor of the motor circuit,

5. Metal-sheathed cables and raceways, metal piping and
all fixed metal parts that are within 5 feet (1524 mm) hor-
jzoritatly of the inside walls of the pool, spa or hot tub and
that are within 12 feat (3658 mm) above the maximum
water level of the pool or any observation stands, towers
or platforms, or from any diving structures, and that are
not separated from the pool by a permanent barrier,

Faor pool water heaters rated at more than 50 amperes and
having specific instructions regarding bonding and grounding,
only those parts designated to bonded shall be bonded and onty
those parts designated to be grounded shall be grounded,

E4104.2 Parts not required to be bonded, Smail conductive
surfaces not likely to become encigized, such ag towel bars,
mimor frames, and air and water jets and drain fittings that are
not connected to metallic piping, and similar equipment in-
stalled on or within indoor spas and hot tubs shall not be re-
quired to be bonded.

F4104.3 Methods of bondIng. It shall not be the intent 1o re-
quire that the 8 AWG or larger solid copper bonding condustor
be extended or attached to any remote panelboard, service
equipment, or any electrode, but only that it shall be employed
ta eliminate voltage gradients in the pool area as prescribed,
Bonding shall be accomplished by one or more of the following
methods;

w -
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1. Common Bonding Grid. The parts specified in Section
E4104.1 above shall bs connected to a common bonding
grid with a solid copper conductor, insulated, covered, or
hare, not smaller than 8 AWG, Connection shall be made
by exothermic welding or by pressure connectors of
clamps that are labeled as being suitable for the purpose
and that are made of stainless steel, brass, copper or cop-
per atloy.

The commaon bonding grid shall be permitted to be any
of the following:

1.1, The structural reinforcing steel of aconcrets pool

> where the reinforcing rods are bonded together

by the usual sieel tie wires made up tight ot the
equivalent; or

1.2. The wall of a bolted or welded metal pool; or

1.3. A solid copper conduetor, insulated, covered, or
bare, not smatler than § AWG.

2. Por hottubs and spas, metal to metal mounting on & com-
mon frame or base.

3. The interconnection of threaded metal piping and fittings.

SECTION E4105
GROUNDING

E4105.1 Equipment to be grounded. The following equip-
ment shall be grounded:

1. Wet-niche, dry-niche and no-niche underwater
luminaires other than those low-voltage systems listed
for the application without a grounding conductor.

2. All electrical equipment located within 5 feet (1524 rmm)
of the inside wall of the pool, spa or hut tub,

All electrical cquipment associated with the recirculat-
ing system of the pool, spa or hot tub.

. Junction boxes.
. Transformer eaclosures.
Ground-fault circuit-inlerrupters.

. Panelboards that are not part of the service equipment
and that supply any electrical equipment assoclated with
the pool, spa or hot tub.

41052 Luminaires and related equipment. Wet-niche,
dry-niche, or no-niche luminaires shall be connected to an insu-
lated copper equipment grounding conductor sized in accor-
dance with Table E3808.12 but not smaller than 12 AWG. The
equipment grounding conductor between tho wiring chamber of
the secondary winding of a transformer and a junction box shatl
be sized in accordance with the overcurrent device in such cir-
cuit. The junction box, transformer enclosure, or other enclosure
in the supply circuitto & wet-niche or no-niche luminaire and the
field-wiring charmber of a dry-niche luminaire shall be grounded
to the equipment grounding termiaal of the panelboard, The
equipinent grounding tenminal shall be directly connected to the
panelboard enclosnre. The equipment grounding conductor
shall be instailed without joint or splice.

Exceptions:

1. Where more then one underwater luminaire is sup-
plied by the same branch clrcuit, the equipment

b

o o
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grounding conductor, installed between the junction
boxes, transformer enclosures, or ather enclosures in
the supply circuit to wet-niche luminaires, or between
the field-wiring compartments of dry-niche
luminaires, shall be permitted to be (erminated on
grounding terminals,

2. Where an underwater Juminaire is supplicd from a
transformer, ground-fault circuit-interrupter,
clock-operated switch, ora manual snap switch that is
tocated between the panelboard and a junction box
connected to the conduit that extends directly to the
underwater Juminaire, (he equipment grounding con-
ductor shall be permitted to terminate on grounding
termirals on the transformer, ground-fault cireuit-in-
terzupter, clock-operated switch enclosure, or an out-
let box used to enclose a snap switch,

4105.3 NonmetalHe conduit, Where a nonmetallic conduit
is installed between a wet-niche laminaire and a junction box,

teansformer enclosure, or other enclosure, a 8 AWG insulated |

capper conductor shall b installed in this conduit with provi-
sions for terminating in the forming shell, junction box or
transformer enclosure, or ground-fault circuit-interrupter en-
closure. 'The termination of the 8 AWG conductor in the form-
ing shell shall be covered with, or encapsulated in, a listed
potting compound to protect such connection from thepossible
deteriorating effect of pool water.

LE4105.4 Tlexible cords, Wet-niche or no-niche luminaires
that are supplied by a flexible cord or cable shail have all ex-
posed noncurrent-carrying metal parls grou nded by an insu-
lated copper equipment grounding conductor that is an integral
part of the cord or cable. This grounding conductor shall be
connected (o a grounding terminal in the supply junction box,
transformer enclosure, or other enclosure. The grownding con-
ductor shall not be smaller than the supply conductors and not
smaller (han 16 AWG.

E4105.5 Mators. Pool-associated motors shall be connected
to a copper equipment grounding conductor sized in accor-
dance with Table E3808.12, but not smaller than 12 AWG,

E4305.6 Panelboards, A panelboard that is not part of the sex-
vice equipment, ot source of a separately derived system shall
have an cquipment grounding conductor installed botween its
grounding terminal and the grounding terminal of the applica-
Dle service equipment or source of a separately derived system.
The equipment geounding conduector shail be insulated, shatl
be sized in accordance with Table B3808.12, and shall be not
smalley than 12 AWG.

E4105.7 Cord-connected equipment, Where fixed or station-
ary equipment is connected with a flexible cord to facilitate re-
moval or disconnection for maintenance, repair, or storege, a8
provided in Section B4102.2, the equipment grounding con-
ductors shall be connected to a fixed metal part of the assembly.
The removable part shall be mounted on or bonded 1o the fixed
metal part.

EA105.8 Other equipment, Other clectrical equipment shall
be grounded in accordance with Section E3808.

SECTION E4106
EQUIPMENT INSTALLATION

E4106,1 Transformers, Transformers used for the supply of
underwater luminaires, together with the transformer enclo-
sure, shall be listed for tho purpose. Such transformers shall be
of an isotated winding type having a grounded metat barier be-
tween the primary and secondary windings.

E4106.2 Ground-fault circuit-Interrupters. Ground-fanit
circuit-interrupters shail be self-contained units, cir-
cnit-breaker lypes, receptacle types or other approved types.

E4106.3 Wirlng on load slde of ground-fault circuit.
interrupters and transformers. For other than grounding
conductors, conductors installed on the load side of a
ground-fault circuit-interrupter or transformer used to comply
with the provisions of Section E4106.4, shall nof occupy race-
ways, boxes, or enclosures containing other conductors except
where the other conductors are protected by graund-fault cir-
cuit interrupters or are grounding conductors. Supply conduc-
tors to a feed-through type ground-fault circuit interrupter shall
be permitted in the same enclosure. Ground-fault circutit inter-
rupters shall be permitted in a panelboard that contains circuits
protected by other than ground-fault cirouit interrupters.

E4106.4 Underwater luminaires, The design of an underwa-
ter luminaire supplied from a branch circuit either directly or
by way of a transformer meeting the requirements of Section
E4106.1, shall be such that, where the fixture is properly in-
stalled without a ground-fault circuit-interrupter, there is no
shock hazard with any likely combination of fault conditions
during normal use (not relamping), In addition, a ground-faukt
circuit-interrupter shall be instatled in the branch cirenit sup-
plying luminaires operating at more than 15 volts, so that thete
is no shock hazard during relamping. The instailation of the
ground-fault circuit-interrupter shall be such that there is no
shock hazard with any likely fault-condition combination that
invelves a person in a conductive path from any ungrounded
part of the branch circuit or the Juminaire to ground. Compli-
ance with this requirement shall be obtained by the use of a
listed underwater luminaire and by instaflation of a listed
ground-fault circuit-interrupter in the branch circuit.
Luminaires that depend on submersion for safe operation shall
be inherently protected against the hazards of overheating
when not submerged.

E4106.4.1 Maximum voltage, Luminaires shall nat be in-
stalled for operation on supply circuits over 150 volts be-
tween conductors. :

FE4106.4.2 Luminaire location. Luminaires mounted in
walls ghall be installed with the top of the fixture lens not
Jess than 18 inches {457 mm) below the normal water level
of the pool, except where the luminaire is lated and identi-
fied for use at a depth of not less than 4 inches (102 mn) be-
low the normal water level of the pool. A luminaire facing
upward shall have the lens adequately guarded to prevent
contact by any person.

E4106.5 Wet-niche luminalves, Forming shells shall be in-
stalled for the mounting of at! wet-niche underwater lumninaires
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and shall be equipped with provisions for conduit entries. Con-
duit shall extend from the forming shell to a suitable junction
box or other enclosure located as provided in Section B4106.8.
Metal parts of the luminaire and forming shelt in contact with
the pool water shall be of brass or other approved coirosion-
resistant mietal.

The end of flexible-cord jackets and flexible-cord conductor
terminations within a luminaire shall be covered with, or en-
capsulated in, a suitable potting compound to prevent the entry
of water into the luminaire through the cord or its conductors,
In addition, the'grounding connection within a luminaire shall
be similarly treated to protect such connection from the deteri-
orating offcct of pool water it the event of water entry into the
luminaire.

Luminaires shatl bo bonded to and secured to the forming
shell by a positive locking device that ensures & low-resistance
contact and requires a tool to remove the luminaire from the
forming shell,

E4106.6 Dry-niche luminalres, Dry-niche luminaives shallbe
provided with provisions for drainage of water and means for
accommodating one equipment grounding conductor for each
conduit entry. Junction boxes shall not be required but, if used,
shall not be required to be elevated or located as specified in
Section E4106.8 if the luminaire is specifically tdentified for
the purpose.

E4106.7 No-niche luminaires. No-niche luminaires shall be
listed for the purpose and shall be installed in accordance with
the requirements of Section B4106.5. Where connection to &
forming shell is specified, the connection shall be to the mount-
ing bracket.

E4106.8 Junctlon boxes and enclosures for transformexsor
ground-fault circuli inter1upters. Junction boxes for under-
water luminaires and enciosures for transformers and
ground-fault circuit-interrupters that supply underwater
lumninaires shall comply with the following:

E4106,8.1 Junction boxes. A junction box connected to a
conduit that extends directly to a forming shell or mounting
bracket of a no-niche Juminsire shall be:

l Listed and labeled for the purpose; and

2. Equipped with threaded entries or hubs or a nonme-
tallic hub listed for the purpose; and

3. Constructed of copper, brass, suitable plastie, or other
epproved corroslon-resistant material; and

4. Provided with electrical continulty between every
“connected metal conduit and the gronnding terrinals
by means of copper, brass, or other approved corro-
ston-resistant metzl that is integral with the bex; and

5. Located not less than 4 inches (102 mm), measured
from the inside of the boltom of (he box, above the
ground level, or pool deck, or not less than 8 inches
(203 mum) above the maximum pool water level,
whichever provides the greatest elevation, and shail
be located not Jess than 4 feet (1219 mm) from the in-
side wall of the pool, unless separated from the pool
by a solid fence, wail or other permanent barrier.
Where used on a lighting system operating at 15 volts
or less, a flush deck box shall be penmitted provided
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that an approved potling compound is used to fill the
box to prevent the entrance of moisture; and the flush
deck box ig located not less than 4 feet (1219 mm)
from the inside wall of the pool.

E4106.8.2 Other enclosures. An enclosuse for a trans-
former, ground-fault clrcuit-interrupter or a similar device
connecled to a conduit that extends directly (o a forming
shell or mounting bracket of a no-niche lurninaire shall be:

1. Listed and labeled for the purpose, comprised of cop-
per, brass, snitable plastic, or other approved
corrosion-resistant material; and

2. Equipped with threaded entries or hubs or a nonme-
tallic hub listed for the purpose; and

3. Provided with an approved seal, such as duct seal at
- the conduit connection, that prevents circulation of air
between the conduit and the enclosures; and

4. Provided with electrical continuity between every
connected metal conduit and the grounding terminals
by means of copper, brass or other approved corro-
sion-resistant metal that is integral with the enclo-
sures; and

5. Located not less than 4 inches (102 mm), measured
from the inside bottom of the enclosure, above the
ground level or pool deck, or not Jess than 8 inches
(203 mm) above the maximum pool water ievel,
whichever provides the greater elevation, and shall be
located not less than 4 feet (1219 mm) from the inside
wall of the pool, except where separated from the pool
by a solid fence, wall or other permanent barrier,

E4106.8.3 Protection ufjunctioh boxes and enclosures.
Junction boxes and enclosures mounted ahove the grade of
the finished walkway around the pool shall not be located in
the walkway nnless afforded additional protection, such as
by location under diving boards or adjacent to fixed struc-
{ures,

1:4106.8.4 Grounding terminals. Junclion boxes, trans-
former enclosures, and ground-fault circuit-interrupter en-
closures connected to a conduit that extends directly to a
forming shell or mounting bracket of a no-niche luminaire
shall be provided with grounding terininals in a quantity not
less than the number of conduit entries plus one.

¥4106.8.8 Strain relief. The termination of a flexible cord
of an underwater Juminaire within a junction box, trans-
former enclosure, ground-fault circuit-interrupter, or other
enclosore shall be provided with a strain relief.

E4106.9 Underwater audio cquipment, Underwater audio
equipment shall be identified for the purpose,

E4106.9.1 Spealkers. Each speaker shall be mounted in an
approvesd metal forming shell, the front of which is enclosed
by a captive metal screen, or equivalent, that is bonded to
and secured to the forming shell by a positive locking device
that ensures # Jow-resistance contact and requires a tool to
open for installation or servicing of the speaker. The form-
ing shell shall be installed in a recess in the wall or floor of
the pool.
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' E4106.9,2 Wirilng methoeds. Rigid metal conduit of inter-
mediate metal conduit of Lrass or other identified
corrosion-resistant metal, rigid rionmetallic conduit, or lig-
uid tight flexible nonmetattic conduit (LENC-B) shall ex-
tend from the forming shell to-a suitable junction box or
other enclosure as provided in Section E4106.8. Where
rigid nonmetallic conduit or liquid tight flexible nonnsetal-
lic conduit is used, & 8 AWG solid or stranded insulated cop-
per equipment grounding conduclor shail be installed in this
conduit with provisions for terminating in the forming shell
and the junction box. The termination of the 8 AWG con-
ductor in the forming shell shall be covered with, or encap-
sulated in, a suitable potting compound 1o protect such
connection from the possible detesiorating effect of pool
Waler.

£4106.9.3 Forming shell and metal screen. The forming
shell and metal screen shall be of brass or ofher approved
corrosion-resistant metal. All forming shells shall incinde
provisions for terminating an & AWG copper conductor.

E4106.10 Electrically aperated pool covers, The elecliic mo-
tors, controllers, and wiring for pocl covers shail be located ot
logs than § feel (1524 mm) from the inside wall of the pool ex-
cepl where separated from the pocl by a wall, cover, cr other
permanent barrier, Blectric motors installed Lelow grade level
shall be of the totally enclosed type. The electric motor and
controller shall be connected to & cireuit protected by a
ground-fault circvit-interrupter. The device that contrels the
operation of the motor for an electrically operated pool cover
shall be located so that the operator has full view of the peol,

£4106.11 Electric pool water heaters. Al electric pool water
heaters shall have the heating elements subdivided into Joads
not exceeding 48 amperes and protected at not more than 60
amperes. The ampacity of the branch-circuit conductors and
the rating or setting of overcurrent protective devices shall be
not less than 125 percent of the total nameplate load rating.

E4106.12 Pool area heating. The provisions of Sections
[£4106.12.1 through B4106.12.3 shall apply toall pool deck ar-
eas, including acovered pool, where electrically operated com-
fort heating units ave instalied within 20 fest (6086 mm) of the
inside wall of the poal.

FA4106.12.1 Unit heaters. Unit heaters shall be rigidly
mounted to the structure and shall be of the totally enclosed
or guarded types. Unitheators shalt not be mounted pyer the
prol or within fhe area extending 5 feet {1524 mm) horizon-
tally from the jnside walls of & pool.

E4106.12.2 Permanently wired radiant heatexs, Electric
radiant heaters shall be suitably guarded and securely fis-
tened 1o their mounting devices. Heaters shail not be in-
stalled over a pool or within the area extending 3 fect (1524
mm) herizontally from the inside walls of iie pool and shall
be mounted not less than 12 feet (3658 mm) verticaliy above
the pool deck.

F4106.12.3 Radiant heating cables prohibited. Radiant
heating cables embedded in or below the deck shall be pro-
hibited.
E4106.13 Double insulated pool pumps. A permanently in-
stalled pool shall be permitted to be provided with listed cord-

and plug-connected pool pumps incorporaling an approved
system of donble insulation that provides a means for ground-
ing only the internal and nonaccessible, noncurrent-carying
metal parts of the pamp.

SECTION E4107
STORABLE SWIMMING POOLS

E4107.1 Pumps. A cord-connected pook filter pump for use
with storable pools shall incorporate an approved system of
double insulation or its equivalent and shall be provided with
means for gronnding only the internal md nonaceessible
noncurrent-carrying metal patts of the appliance.

The means for geounding shall be an equipment grounding
conductor run with the power-supply conductors in a flexible
cord that is properly terminated in a grounding-type altach-
ment plug having a fixed grounding contact,

E4107.2 Ground-Tault civcult-interrupters requived, Blec-
frical equipment, including power-supply cords, used with
storable pools shall be protected by ground-fauit circuit-inter-
rupters.

E4107.3 Luminatres. Luminaires for storable pools shall not
have exposed metal parts and shall be listed for the purpose as
an assembly. Tn addition, Iuminaires for storable pools shall
comply with. the requirements of Section B4107.3,1 or
H4107.3.2,

E4107.3.1 Tifteen (15) volts ox less. A lurninaire installed
i1 or on the wall of a storable pool shall be part of acord- and
plug-connected lighting assembly. The assembly shall:

1. avealuminaire lamp thatoperates at 15 volts or less;
- and
2. Have an impact-resistant polymeric lens, luminaire
body, and transformer enclosure; and
3. Have a transformer meeting the requirements of sec-
tion #4106.1 with 2 primary rating not over 150 voits.
E4107.3.2 Not over 150 volts. A lighting assembly without
o transformer, and with the luminaire Jamp(s) operating at
not cver 150 volts, shall be permitted to be cord- and
plug-connected where 1he assembly is listed &8 an assembly
for the purpose and complies with all of the following:

1. It has an impact-resistant polymeric lens and
luminaire body. 5

2. A ground-favlt circuit intenvupter with open neutral
protection is provided as an integral part of the assem-
bly,

3. The luminaire lamp is permanently connected to the
ground-fault circuit interrapter with opon-nevtril

- protection.
4, Ttcomplics with the requirements of Section E4106.4.

5. It has no exposed metal parts,

SECTION E4108
SPAS AND HOT TUBS

E4108.1 Ground-faull circuit-inferrupters, The outlet(s)
{hat suppltes a sel f-contained spa or hot tub, or a packaged spa

465 2003 INVERNATIONAL RESIDENTIAL coDE® PORTION OF THE 2006 STATE BUILDING coneE



or hot tub equipment assembly, or a field-assembled spa or hot
tub with a heater load of 50 amperes or less, shall bo protected
by a ground-fault cirenit-interrupter.

A listed self-contained unit or listed packaged equipment as-
sembly marked to indicate that integral ground-fault cireuit-
interrupter protection is provided for all electrical parts within
the unit or assembly, including pumps, eir blowers, heaters,
luminaires, controls, sanitizer generators and wiring, shatl not
require that the outlet supply be protected by a ground-faultcir-
cuit interrapter.

P {
A combination poolfhot tub or spa assembly commonly
hondad need not be protecled by a ground-fault circuit inter-
rupter, :

L4108.2 Electric water heaters, Electric spaand hot tub water
heaters shall be listed and shall have the heating elements sub-
divided into loads not exceeding 48 amperes and protected at
not more than 60 amperes. The ampacify of the branch-circuit
conductors, and the rating or setting of overcurrent protective
devices, shall be not less than 123 percentof the total nameplate
load rating.

E4108.3 Underwater audio equipment. Underwater audio
equipment used with spas and hot tubs shall comply with the
provisions of Section E4106.9.

SECTION E410%
HYDROMASSAGE BATHTUBS

E4109.1 Ground-fault civcuit-interrupfers, Hydromassage
bathtubs and their associated electrical components shail be
protected in accordance with Section B4 108, All 125-volt, sin-
gle-phase receptacles not exceeding 30 amperes and located
within 5 feet (1524 mm) measured horizontally of the inside
walls of a hydromassage tub shall be protected by a
ground-fault circuit interrepter(s).

E4109.2 Other electric equipment, Luminaices, switches, re-
ceptacles, and other electrical equipment located in the same
room, atd not directly associated with a hydromassage bath-
tub, shall be insialled in accordance with the requirements of
this code ralative to the installation of electrical equipment in
bathrooms. ’

E4109.3 Accessibility. Hydromassage bathtub electrical
equipment shall be accessible without damaging the building
stracture or building finish. Gronnd-fault circuit-interrupter
devices shall be located in a readily accessible location for test-
ing purposea. Ground-fault circuit-interrupter devices shall not
be installed within the enclosure of the hydromassage tub,

H
¥4109.4 Bonding. All metal piping systems, metal parts of
electrical equipment, and pump motors associated with the
hydromassage tub shall be bonded together using & copper
bonding jumper, insulated, covered, or bare, not smaller than 8
AWG solid.

Metal parte of listed equipment incorporating an approved
syster of double insulation and providing a means for ground-
ing internal nonaccessible, noncurrent-carrying metal parts
shall not be bonded.
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JANUARY 1999 P.A. 99-140 383

Substitute House Bil! No. 5670

Public Act No. 99-140

An Act Concerning Alarms for New Swimming Pools.

Be it enacted by the Senate and House of Representatives in Gen-
eral Assembly convened:

{(NEW) (1) As used in this section, “pool alarm” means a device
which emits 2 sound of at least fifty decibels when a peison or an object
weighing fifteen pounds or more enters the water in a swimming pool,

(b) No building permit shall be issued for the construction or sub-
stantial alteration of a switnming pool at a residence occupied by, or be-
ing built for, one or more families unless a pool alarm is installed wiih
the swimming pool,

Approved June 8, 1999. Effective October 1, 1999,
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RESIDENTIAL ENERGY EFFICIENCY

403.2.3 Building cavities (Mandatory). Building framing
cavities shall not be used as supply ducts.

403.3 Mechanical system piping insulation (Mandatory).
Mechanical system piping capable of carrying fluids above
105°F (41°C) or below 55°F (13°C) shall be insulated to a min-
imum of R-3.

403.4 Circulating hot water systems (Mandatory). All cir-
culating service hot water piping shall be insulated to at least
R-2. Circulating hot water systems shall include an automatic
or readily accessible manual switch that can turn off the hot-
water circulating pump when the system is not in use.

403.5 Mechanical ventilation (Mandatory). Qutdoor air
intakes and exhausts shall have automatic or gravity dampers
that close when the ventilation system is not operating.

403.6 Equipment sizing (Mandatory). Heating and cooling
equipment shali be sized in accordance with Section M1401.3
of the International Residential Code.

403.7 Systems serving multiple dwelling units (Mandatory).
Systems serving multiple dwelling units shall comply with Sec-
tions 503 and 504 in lieu of Section 403,

403.8 Snow melt system controls (Mandatory). Snow- and
ice-melting systems, supplied through energy service to the
building, shall include automatic controls capable of shutting
off the system when the pavement temperature is above 50°F,
and no precipitation is falling and an automatic or manual con-
trol that will allow shutoff when the outdoor temperature is
above 40°F.

403.9 Pools (Mandatory). Pools shall be provided with
energy-conserving measures in accordance with Sections
403.9.1 through 403.9.3.

403.9.1 Pool heaters. All pool heaters shall be equipped
with a readily accessible on-off switch to allow shutting off
the heater without adjusting the thermostat setting. Pool
heaters fired by natural gas or LPG shall not have continu-
ously burning pilot lights.

403.9.2 Time switches. Time switches that can automati- .

cally turn off and on heaters and pumps according to a preset
schedule shall be installed on swimming pool heaters and
pumps.
Exceptions:
1. Where public health standards require 24-hour
pump operation.
2. Where pumps are required to operate solar- and
waste-heat-recovery pool heating systems.

403.9.3 Pool covers. Heated pools shall be equipped with a
vapor-retardant pool cover on or at the water surface. Pools
heated to more than 90°F (32°C) shall have a pool cover
with a minimum insulation value of R-12.

Exception: Pools deriving over 60 percent of the energy
for heating from site-recovered energy or solar energy
source.

32

SECTION 404
ELECTRICAL POWER AND LIGHTING SYSTEMS

404,1 Lighting equipment. A minimum of 50 percent of the
lamps in permanently installed lighting fixtures shall be
high-efficacy lamps,

SECTION 405
SIMULATED PERFORMANCE ALTERNATIVE
(Performance)

405.1 Scope. This section establishes criteria for compliance
using simulated energy performance analysis. Such analysis
shall include heating, cooling, and service water heating
energy only.

405.2 Mandatory requirements. Compliance with this sec-
tion requires that the mandatory provisions identified in Sec-
tion 401.2 be met. All supply and return ducts not completely
inside the building thermal envelope shall be insulated to a
minimum of R-6.

405.3 Performance-based compliance. Compliance based on
simulated energy performance requires that a proposed resi-
dence {proposed design) be shown to have an annual energy
cost that is less than or equal to the annual energy cost of the
standard reference design. Energy prices shall be taken from a
source approved by the code official, such as the Department of
Energy, Energy Information Administration’s State Energy
Price and Expenditure Report. Code officials shall be permit-
ted to require time-of-use pricing in energy cost calculations.

Exception: The energy use based on source energy
expressed in Btu or Btu per square foot of conditioned floor
area shall be permitted to be substituted for the energy cost.
The source energy multiplier for electricity shall be 3.16.
The source energy multiplier for fuels other than electricity
shall be 1.1.

405.4 Documentation.

405.4.1 Compliance seftware tools. Documentation veri-
fying that the methods and accuracy of the compliance soft-
ware tools conform to the provisions of this section shali be
provided to the code official.

405.4.2 Compliance report. Compliance software tools
shall generate a report that documents that the proposed
design complies with Section 405.3. The compliance docu-
mentation shall include the following information:

1. Address or other identification of the residence;

2. An inspection checklist documenting the building
component characteristics of the proposed design as
listed in Table 405.5.2(1). The inspection checklist
shall show results for both the standard reference
design and the proposed design, and shall document
all inputs entered by the user necessary to reproduce
the results;

3. Name of individual completing the compliance
report; and
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