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Introduction to Article 680—Swimming Pools, Hot Tubs, and Fountains

This article covers the installation of electrical wiring and equipment for swimming pools, hot tubs, spas, fountains, and hydromassage
bathtubs. It is divided into eight parts which only apply to certain types of installations. Be very careful to determine which part(s) of
this article apply as identified in the “General” section of each part so you can correctly apply the rules. Many of these rules are outside
of the scope of this material, however, some of the topics we cover include the following:

Bonding and Grounding

Underwater Pool Luminaires

Pool Light Junction Boxes, Transformers, or GFCI Enclosures
Equipotential Bonding

Hot Tubs

Fountains

Article 680 consists of eight parts:

Part . General Requirements for Pools, Spas, Hot Tubs, and Fountains
Partil. Permanently Instalied Pools

Part Ill. Storable Pools

Part IV. Hot Tubs

Part V. Fountains

Part VI. Therapeutic Pools and Tubs (not covered)

Part VIl Hydromassage Bathtubs

Part VIII. Electrically Powered Pool Lifts (not covered)
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680.1 | Swimming Pools, Hot Tubs, and Fountains

Part I. General Requirements for Pools, Spas,
Hot Tubs, and Fountains

680.1 Scope

Article 680 covers the installation of electric wiring and equipment for
swimming pools, hot tubs, spas, fountains, and hydromassage bathtubs.
PFigure 680-1 and »Figure 680-2
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Arlicle 680 covers the installation of electric wiring
and equipment for swimming pools, hot tubs, spas,
fountains, and hydromassage bathtubs.
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P Figure 680-1
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»Figure 680-2

According to Article 100, a “Pool” is defined as a manufactured or
lield-constructed equipment designed to contain water on a permanent
or semipermanent basis and used for swimming, wading, immersion,
or other purposes [680]. »Figure 680-3

Article 100
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Manufactured or field-constructed equipment
designed to contain water on a permanent or
semipermanent basis and used for swimming,
wading, immersion, or other purposes. i

PFigure 680-3

Author's Comment:

» The definition of a pool includes baplisteries (immersion pools)
which must comply with the requirements of Article 680.

Anabave ground pool having a maximum water depth greater
than 42 in. is considered a permanent pool. See the defini-
tion of 'storable pool.
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680.4 | Swimming Pools, Hot Tubs, and Fountains

According to Article 100, a “Spa or Hot Tub” is a recreational or ther-
apeutic hydromassage lub typically not drained after each use (Article
680). PFigure 680-4

|

— o
___HotTub - o
Article 100 Deﬁnition_ i
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u A recreahonal or !herapeutlc hydromassage w

tub typically not drained after each use. _ ~
According to Article 100, a “Fountain” is defined as an ornamental
structure or recreational water feature from which one or more jets
or streams of water are discharged into the air including splash pads,
ornamental pools, display poals, and reflection pools. This definition

does not include drinking water fountains or water coolers (Article 680).
»Figure 680-5

T

PFigure 680-4

Fountain
Arﬂcle 100 Definition

N, TN

An ornamental struclure from wh|ch streams of
- water are discharged into splash pads,
- ornamental pools, display pools, or reflection pools

BrianHovse

)Flgure 680 5
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680.4 Inspections After Installation

The authority having jurisdiction is permitted to require periodic
inspection and testing for swimming pools and similar bodies of water,

680.5 GFCI and SPGFCI Protection

(A) General. The GFCl and SPGFCI requirements in this Article are
in addition to the requirements in 210.8.

(B) GFCI Protection. Where ground fault protection is required in
this article for branch circuits rated 150V or less to ground and 60A
or less, a GFCI device must be used.

According to Article 100, a “Ground-Fault Circuit Interrupter (GFCI)”
is defined as a device intended to protect people by de-energizing a
circuit when ground-fault current exceeds the value established for a
Class A device. PFigure 680-6

Ground-Fault Circuit lnlerrupter (GFCI) 1
Article 100 Definition §
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»Figure 680-6

(C) SPGFCI Protection. Where ground-fault protection is required
in this article for branch circuits rated over 150V or less to ground, a
SPGFCI device must be used.

According to Article 100, a “Special Purpose, Ground-Fault Circuit
Interrupter (SPGFCI)” is defined as a device intended to de-energize
a 277/480V circuit when the ground-fault current exceeds the values
established for a Class C device. PFigure 680-7
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680.6 | Swimming Pools, Hot Tubs, and Fountains

Ground-Fault Circuit Interrupter, Special Purpose (SPGFCI)
Article 100 Definition

{ A device intended to de-energize a
- 277/480V circuit when the ground-

fault current exceeds the values
/| established for a Class C device. |

Copyright 2023 MikaHol com

P Figure 680-7

Author’s Comment:

- AGFCl protective device is intended to protect humans against
maximum let-go levels (muscle contraction) for circuits rated
not over 150V to ground, with a trip-open value of 6-mA.
An SPGFCI protective device is intended to protect humans
against ventricular fibrillation (electrocution) for circuits above
150V to ground, with a trip-open value of 20 mA.

680.6 Listing Requirements

Electrical equipment covered by this article is required to be listed.
»Figure 680-8

Pools, Hot Tubs, and Fountains
Listed Equipment
680.6

Copyright 2023
RiikeHol com

:Elieétrical_-;u_ip_rﬁent covered li);(”
article 680 is required to be listed.

PFigure 680-8
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680.7 Grounding and Bonding

(A) Insulated Equipment Grounding Conductor. Feeders and
branch circuits located in a corrosive environment or wet location
must contain an insulated copper equipment grounding conductor
sized in accordance with Table 250.122, but not smaller than 12 AWG.
»Figure 680-9

Pools, Hot Tubs, and Fountains

Insulated Equipment Grounding Conductor
680.7(A)

- e
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All circuits located in a corrosive environment or
wet location must contain an insulated copper EGC

sized per Table 250.122, but not smaller than 12 AWG.

P Figure 680-9

According to Article 100, a “Corrosive Environment” is defined as
areas or enclosures without adequate ventilation where electrical equip-
ment is located and pool sanitation chemicals are stored, handled, or
dispensed (Article 680]. PFigure 680-10

Corrosive Envi;c;hmenl -
Article 100 Definition

L 38

®

Areas or enclosures yvilhout adequate ventilation where ;!
electrical equipment is located and pool sanitation
chemicals are stored, handled, or dispensed. :

PFigure 680-10
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680.9 | Swimming Pools, Hot Tubs, and Fountains

Note 1: Sanitation chemicals and pool water pose a risk of corrosion
(gradually damaging or destroying materials) due to the presence of
oxidizers (for example, calcium hypochlorite, sodium hypochlorite,
bromine, and chlorinated isocyanurates) and chlorinating agents that
release chlorine when dissolved in water,

(B) Cord-and-Plug Connections. Flexible cords must contain an
equipment grounding conductor that is an insulated copper conductor
sized inaccordance with Table 250.122, but not smaller than 12 AWG.
The flexible cord must terminate in a grounding-type attachment plug
having a fixed grounding contact member,

(C) Terminals. Field-installed terminals in damp or wet locations or
corrosive environments must be listed for direct burial use. »Figure
680-11

 °=
Pools, Hot Tubs, and Fountains
Equipment Bondmg Terminals 3

Fleld installed termma!s in
y damp or wet Iocations or

D

»Figure 680-11

680.9 Overhead Conductor Clearance

Overhead conductors must meet the clearances from the maximum
water level requirements contained in Table 680.9(A). The clearance
measurementis taken from the maximum water level. PFigure 680-12

According to Article 100, “Maximum Water Level,” is the highest
level that water can reach before it spills out.

(A) Overhead Power Conductors. Exposed overhead power conduc-
tors cannot be installed within the clearances contained in Table
680.9(A). PFigure 680-13
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: Pools, Hot Tubs, and Fountains ) |
Overhead Clearanc%(zower Conductor

Exposed overhead power
conductors cannot be i o
i installed within the clearances | | 1550 kW
| contained in Table 680. Q(A) ' 015 kv 27t

PFigure 680-13

Author’s Comment:

This rule does not prohibit utility-owned overhead service-
drop conductors from being installed over a pool, hot tub,
or fountain [90.2(D)(5)]. However, it does prohibit a pool,
hot tub, or fountain from being installed under an existing
service drop that is not at least 22'% 1t above the water,

(B) Communications Systems [Chapter 8]. Communications,
radio, and television cables within the scope of Chapter 8 cannot be
installed less than 10 ft above the maximum water level of swimming
and wading pools and diving structures, observation stands, towers,
or platforms. »Figure 680-14
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680.10 | Swimming Pools, Hot Tubs, and Fountains

Pools Hot Tubs, and?ountains
Overhead Clearance CoBr?municalion Cable
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Branch-circuits for pool water electric heaters |
must be sized at not less than 125% of the R
equipment nameplate current rating.

PFigure 680-14

Author’s Comment:

» This rule does not prohibit a utility-owned communications
overhead cable from being installed over a pool, hot tub,
or fountain [90.2(B)(4)]. It does prohibit a pool, hot tub, or
fountain from being installed under an existing communica-
tions utility overhead supply that is not at least 10 ft above
the water,

680.10 Electric Pool Water
Heaters and Heat Pumps

(A) Water Heaters. Branch-circuits for pool water heaters must be
sized at not less than 125 percent of the equipment nameplate current
rating. PFigure 680-15

(B) Water Heat Pump. Branch-circuits for pool water heat pump
heaters must be sized in accordance with the equipment nameplate

current rating. PFigure 680-16

680.11 Underground Wiring

(A) Underground Wiring. Underground wiring methods installed
complete between outlets, junctions, or splicing points within 5
ft horizontally from the inside wall of the pool must be one of the
following: PFigure 680-17

(1) Rigid metal conduit

(2) Intermediate metal conduit
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Water Heat Pump
680.10(B)

5 | Branch-circuits for pool water heat pump:

[ must be sized in accordance with the |
I

equipment nameplate current rating. D
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PFigure 680-16

Pools, Hot Tubs, and Fountains
Underground Wiring
680.11(A)

;7Undergr0und wiring within 5 ft from
| the inside wall of the pool must be:

|
(1)RMC ‘
[ (2)IMC ‘
(3)PVC { .
| (4)RTRC o
| (5) MG cabl st for drct buial use ¢ =
| (6)LENC listed for direct burialuse ..
| (7) LFMC listed for direct burial use :h;;i-\‘
— — | RR—
£ : = = W"“T. - o
-lﬁ- )
| "\F-L — | Ay — —_—
Pool e st —
a———
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P Figure 680-17
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680.12 | Swimming Pools, Hot Tubs, and Fountaing

(3) Rigid polyvinyl chloride conduit

(4) Reinforced thermosetting resin conduit

{5) Jacketed Type MC cable listed for direct burial use

(6) Liguidtight flexible nonmetallic conduit listed for direct burial use
(7) Liquidtight flexible metal conduit listed for direct burial use

(B) Wiring Under Pools. Underground wiring beneath pools is
permitted for the supply of pool equipment permitted by this article
and no other loads.

680.12 Equipment Rooms, Vaults, and Pits

(A) Drainage. Permanently installed pools, hot tubs, or fountain
equipment are not permitted to be in rooms, vaults, or pits that do
not have drainage that prevents water accumulation during normal
operation or maintenance, unless the equipment is rated and iden-
tified for submersion.

(B) Receptacles. Atleast one GFCl-protected 125V, 15A or 20A recep-
tacle must be within the equipment room for permanently installed
pools, hot tubs, or fountains. »Figure 680-18

' Pools, Hot Tubs. and Fountains |
Receptacle in Equipment Rooms

680.12(B)
| At least one GFCl-protected 125V, ==
‘ 15A or 20A receptacle must be | Equipment
' within the pool equipment room. ~< Room

B = | FH/;’ B

»Figure 680-18

Receptacles supplied by branch circuits rated 150V or less to ground
within an equipment room, vaults, or pits must be GFCI protected.
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680.13 Equipment Disconnecting Means

A disconnectis required for pool, hot tub, or fountain equipment. The
disconnect must be readily accessible and be within sight and not
less than 5 ft from the pool, hot tub, or fountain water, unless sepa-
rated by a permanently installed barrier. This horizontal distance is
measured from the water’s edge along the shortest path required to
reach the disconnect. »Figure 680-19

Pools, Hot Tubs, and Fountains !
Equipment Disconnect

L]

B The disconnect must be: ‘
| * Readily accessible and within
| sight [ & |B
I | * Not less than 5 ft from the w ‘-
i water, unless separated by a | ||
permanently installed barrier. | | 1 g
— ,// . sl T & :!i i ; !
/4 ' Measured from the water's
— _ edge along the shortest |
path to the disconnect.
P 1 [T e
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» Figure 680-19

According to Article 100, "Within Sight” means equipment that it is
visible and not more than 50 ft from the location of the other equip-
ment. PFigure 680-20
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680.14 | Swimming Pools, Hot Tubs, and Fountains

In Sight From (Within Sight From)
Article 100 Definition

35 l Equipment that is visible and not more than
I - 50 ft from the location of the other equipment.
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P Figure 680-20

680.14 Corrosive Environment

(A) Wiring Methods. Wiring methods suitable for use in corrosive
environments must be rigid metal conduit, intermediate metal conduit,
rigid polyvinyl chloride conduit, reinforced thermosetting resin conduit,
or liquidtight flexible nonmetallic conduit. »Figure 680-21

——— - —
Pools, Hot, Tubs, and Fountains ‘
Corrosive Enwronment Wmng Methods

680 14(A) = ,

corrosive environments include

{ RMC, IMC, PVC, RTRC, or LENC. Coppgnn |
" y |

According to Article 100, a “Corrosive Environment” is areas or
enclosures without adequate ventilation where electrical equipment is
located and pool sanitation chemicals are stored, handled, or dispensed
(Article 680). PFigure 680-22

! Wiring meihods suitable for use in
|

| Mot

P Figure 680-21
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Corrosive Environment [
Article 100 Definition

Areas or enclosures without adequate ventllallon where
electrical equipment is located and pool sanitation
chemicals are stored, handled, or dispensed.

PFigure 680-22

Note 1: Sanitation chemicals and pool water pose a risk of corrosion
(gradually damaging or destroying materials) due to the presence of
oxidizers (for example, calcium hypochlorite, sodium hypochlorite,
bromine, and chlorinated isocyanurates) and chlorinating agents that
release chlorine when dissolved in water.

(B) Equipment. Equipment in a corrosive poal environment must be
suitable for the use or be installed in identified corrosion-resistant
enclosures. Equipment listed for use in pools and hot tubs are
considered suitable for use ina corrosive pool environment. PFigure
680-23 and *Figure 680-24

¥ y F_’ools, Hot Tubs, and Fountains
Corrosive Environment, Equipment
680.14(B)

ol envnronment

| must be suitable for the use or be installed ;
| in identified corrosson -resistant enclosures

: | Y =

- Equipment in a corrosive

P Figure 680-23
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680.20 | swimming Pools, Hot Tubs, and Fountains

|, T T

": i Po Pools Hot Tubs “and Fountains

; Equipment hsted for use in pools are conSidered

suitable for use in a corrosive DOOl enwronment

>Flgure 680-24

Part Il. Permanently Installed Pools

680.20 General

The requirements contained in Part | and Part Il apply to permanently
installed pools as defined by Article 100,

According to Article 100, a “Pool, Permanently Installed” is a pool
constructed or installed in the ground or partially in the ground, and
pools installed inside of a building (Article 680). PFigure 680-25

Pool, Permanenti Installed §
Article 100 Definition fi

i Copyright 2023
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A pool constructed or installed in the-ground or partially I
in the ground, and all pools installed inside of a building. |

b Figure 680-25
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680.21 Pool Pump Motors

(A) Wiring Methods. The wiring to a pool pump motor must comply
with 680.21(A)(1) or (A}2).

(1) Flexible Connections. If flexible connections are necessary, liquid-
tight flexible metal conduit, liquidtight flexible nonmetallic conduit, and
Type MC cable suitable for the use are permitted. »Figure 680-26

Pool Motor
Flexible Connections
680.21(A)(1)

,r.- g

LFMC, LFNC, and Type MC Cable
suitable for the use are permitted for the B
flexible connection to a pool pump motor. | —

Copyright 2023, MiksHat.com

PFigure 680-26

(C) GFCI and SPGFCI Protection. GFCI protection is required for
pool pump motor cutlets rated 150V or less to ground and SPGFCI
protection is required for pool pump motor outlets rated above 150V
to ground. »Figure 680-27

Pool Motor Outlet
GFCI and SPGFCI Protection
680.21(C) |
e 1 tﬁl (;uﬂ:h
%__‘;;.\ & | Only
X "

Copyright 2023, MicsHcie oom
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GFCI protection is required for pool
pump motor outlets rated 150V or less
to ground and SPGFCI protection is
required for pool pump motor outlets
rated above 150V to ground.

‘ /1
»Figure 680-27
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680.22 | Swimming Pools, Hot Tubs, and Fountains

(D) Pool Pump Motor Replacement, Where a pool pump motor is
replaced or repaired, the replacement or repaired pump motor must be
provided with GFCl or SPGFCI protection in accordance with 680.5(B)
or (C). PFigure 680-28

Pool Motor Rep!ac;ment
GFCI and SPGFCI Protection
&2 680.21(D)
1—1—‘—‘—_

5 s

Whérgé pr?ol pump motor is replaced or
repaired, the replacement or repaired pump £l
motor must be provided with GECI or SPGFCI

Lzr otection in accordance with 680.5(B) or (C).

»Figure 680-28

680.22 Receptacles, Luminaires, and Switches

(A) Receptacles.

(1) Required Receptacle. Atleast one 15A or 20A, 125V receptacle
installed on a general-purpose branch circuit must be not less than 6
ftand not more than 20 ft from the inside wall of a pool. This recep-
tacle must be not more than 6% ft above the floor, platform, or grade
level serving the pool. PFigure 680-29

M Permanetly Installed Pools i
Required Receptacle, Location |
‘ 680.22(A)(1) '

4 fl

i Copyright 2023
| wwwhizHot com //

At least one 15A or 20A, 125V receptacle not more tHan
6% ft above the floor, platform, or grade must be located
between 6 ft and 20 ft from the inside wall of a pool.

P o= .-

»Figure 680-29

YT
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(2) Circulation System Receptacle. Receptacles for pool motors
or other loads directly related to the circulation system, must be at
least 6 ft from the inside walls of the poal and have GFCI protection.
»Figure 680-30

Permanently Installed Pools
Circulation System Receptacles, Location

‘ 680.22(A)(2)

; 61

gl / ‘\10”\'10%
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Receptacles related to the water circulation
system, must be at least 6 ft from the inside
walls of the pool and be GFCI protected.

Copyright 2023, MieHait com |
» Figure 680-30

(3) Other Receptacles. Receptacles for loads not directly related
to the circulation system must be not less than 6 ft from the inside
walls of a pool. »Figure 680-31

R
Permanently Installed Pools
Other Receptacles, Location g
§ 680.22(A)(3) || B, Hine
om0 20005 |8 R

e ¥ ———

Receptacles not related to the water
circulation system must be located not
<=| less than 6 ft from the inside walls of a pool.

A TN == Sk i

P Figure 680-31

(4) GFCI. Receptacles rated 125V through 250V, 60A or less within
20 ft of the inside wall of a pool must have GFCI protected.

(5) How to Measure. When measuring receptacle distances from
the pool water, the measurement is the shortest path a supply cord
would follow without piercing a floor, wall, or ceiling, sliding door,
window, or other barrier. PFigure 680-32
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680.22 | Swimming Pools, Hot Tubs, and Fountains

T . N
Permanently Installed Pools
How to Measure Receptacle Distance
680.22(A)(5)
e ¥
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The measurement is the shortest path a supply
cord would follow without piercing a floor, wall, I .
or ceiling, sliding door, window, or other barrier. I
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P Figure 680-32

(B) Luminaires and Ceiling Fans.

(1) New Outdoor Installations. Luminaires and lighting outlets
installed not less than 5 ft horizontally from the inside walls of a perma-
nently installed pool must be not less than 12 ft above the maximum
water level. PFigure 680-33

Permanently Inslalled Pools
Luminaires, New Installation
80.22(B)(1) .

IT'B . Luminaire

e _ {1 [Art. 100]
~ Luminaires and lighting outlets | | /
" installed within 5 ft horizontally
| from the inside walls of a pool ‘ / |
must be located not less than 12 ft | [ViOLATION]

above the maximum water level. |

- . [ Lighting |
12Ft \ | Outlet

| 7, [Art. 100]
) o
Marimum Water Level o4 21 |
P e e e ey e ey ey
Fanl Sorgrmn

PFigure 680-33 N

(3) Existing Installations. Existing lighting outlets within 5 ft horizon-
tally from the inside walls of a permanently installed pool must not be
less than 5 ft above the surface of the maximum water level, be rigidly
attached to the existing structure, and be GFCI protected. »Figure
680-34
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Permanently Installed Pools

\ Luminaires, Existing Installation
~% 680.22(B)(3)

If located less than 5 ft horizontally

from the inside walls of the poal,

existing luminares and lighting
outlets must be: i
* At least 5 ft above the water level, ||
* Rigidly attached to the structure,

* GFCI protected.

Less Than 5 ft

\@
|
E

»Figure 680-34

(4) GFCI and SPGFCI Protection. All luminaires, lighting outlets, and
ceiling fans between 5 ft and 10 ft horizontally from the inside walls of
apermanently installed pool, and not less than 5 ft above the maximum
water, level must have GFCI protection in accordance with 680.5(B)
or SPGFCI protection in accordance with 680.5(C). »Figure 680-35

==

: ‘ All luminaires between 5 ft and 10 ft horizontally

_F;erhaneﬁiy Insialiéd_lf’ools
Luminaires, GFCI or SPGFC Protection
680.22(B)(4)

from the inside walls of a pool must have ground-
| fault protection in accordance with 680.5.

AESHE N

|

X N % -3
\, g N < T
\

PFigure 680-35

(6) Low-Voltage Luminaires. Low-voltage lighting systems that are
listed, labeled, and identified for swimming pools can be installed
without any distance limits to the water. »Figure 680-36

All other low-voltage lighting must not be installed within 10 ft from
the edge of the water in accordance with 411,6(B). »Figure 680-37
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680.22 | Swimming Pools, Hot Tubs, and Fountains

Permanently Installed Pools
Luminaires, Low-Voltage
680.22(8)(6)

|| Low-voltage lighting systems that are listed,
| labeled, and identified for swimming pools can be
| installed without any distance limits to the water. |

TH
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Low Voitage Swimming Pool and

%
{ Landscape Light Transformer
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PFigure 680-36

Permanently Installed Pools
Luminaires, Low-Voltage
680.22(B)(6) Comment

wm!k =

,' Low voltage lighting systems can be installed 7 |
| without any distance limits to the water if they are | |
| supplied by a transformer or power supply that is | |
| listed, labeled, and identified for swimming pools. i

P Figure 680-37

(7) Low-Voltage Gas-Fired Luminaires, Fireplaces, Fire Pits, and
Similar Equipment. Listed gas-fired luminaires, fireplaces, fire pits,
and similar equipment using low-voltage ignitors supplied by listed
transformers or power supplies that comply with 680.23(A)(2) and
do not exceed the low-voltage contact limit can be less than 5 ft from
the inside walls of the pool.

(8) Measurements. In determining the dimensions in this section
addressing luminaires, the distance to be measured must be the
shortest path animaginary cord connected to the luminaire will follow
without piercing a floor, wall, ceiling, doorway with a hinged or sliding
door, window opening, or other effective permanent barrier.

Free POF—Swimming Pools, Hot Tubs, and Fountains
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(C) Switching Devices. Circuit breakers, time clocks, pool light
switches, and other switching devices must be not less than 5 ft hori-
zontally from the inside walls of a pool unless separated by a solid
fence, wall, or other permanent barrier that provides at least a 5-t
reach distance. PFigure 680-38

Permanen@ﬁstalled Pools
——_____Switching Devices
memy 680.22(C)
TT——l

)

Circuit breakers, time clocks, and switches |

must be not less than 5 ft horizontally from |
the inside walls of a pool unless separated
by a solid fence, wall, or barrier.

]
ol

PFigure 680-38

(E) Equipment. Equipment must be located at least 5 ft horizontally
fromthe inside walls of a pool unless separated by a solid fence, wall,
or other permanent barrier. »Figure 680-39
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Permanently Installed Pools
Equipment, Distance from Water
oy 080.22(E)

I W =IEEE RS AR B
Equipment must be located at least 5 ft horizontally |

from the inside walls of a pool unless separated by 3
a solid fence, wall, or other permanent barrier. i

)/

b Figure 680-39

680.23 Underwater Pool Luminaires

This section covers all luminaires installed below the maximum water
level of the pool.

(A) General.

(2) Transformers and Power Supplies for Underwater Pool
Luminaires. Transformers and power supplies for underwater pool
luminaires must be listed, labeled, and identified for swimming pool use.

(3) GFCI Protection. Branch circuits supplying 120V underwater
pool luminaires must be GFCI protecled. »Figure 680-40

Pools, 120V Underwater Luminaries
GFCI Protection
680.23(A)(3)

e

g : ,.,'t.i, gl. =]
——— g 8
1
A
Branch circuits supplying 120V underwater
pool luminaires must be GFCI protected.

P Figure 680-40
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(5) Wall-Mounted Luminaires. Underwater wall-mounted luminaires
must be installed so the top of the luminaire lens is not less than 18
in. below the normal water level. PFigure 680-41

Poals, Underwater Luminaires
Wall-Mounting
w Y/ 680.23(A)(5)
I i _ c— !
AcqaNGabE Ry . ] |
| =i

| - | AT
TEMinimum

CEN

Underwater wall-mounted luminaires must be
installed so the top of the luminaire lens isn't
less than 18 in. below the normal water level. |-

O |

Copyright 2023, MkgHo' com

P Figure 680-41

(B) Wet-Niche Luminaires.

(1) Wet-Niche Forming Shells. Forming shells must be installed for
the mounting of all wet-niche underwater luminaires. Forming shells
must include provisions for terminating an 8 AWG copper conductor
unless the forming shellis part of a listed low-voltage lighting system.

According to Article 100, a “Forming Shell” is defined as a structure
designed to support a wetniche luminaire (Article 680). PFigure 680-42

1 Forming Shell 5
Article 100 Definition |

~ A PO Corro o i |
' A housing designed to support a wet-niche luminaire. E |
S T e SR ot S ]
» Figure 680-42
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According to Article 100, a "Luminaire, Wet-Niche" is a luminaire
intended to be installed in a forming shell where it will be surrounded
by water (Article GB0). PFigure 680-43

F . X £ Lumlnalre Wet-Niche
,__? i . # Article 100 Definition » |

’ v - * ’
- . - $
W.\ . "‘ﬁ} G
| B L e F

A Iummanre mtended to be installed in a formmg shell
here Il wnl be completely surrounded by water.

)Flgure 686 43

(2) Wiring to the Wet-Niche Forming Shell.
{b) PVG Raceway.

120V Wet-Niche Luminaire. A PVG raceway run to the forming shell
of a wet-niche luminaire must contain an 8 AWG insulated copper
conductor that terminates to the forming shell. »Figure 680-44

Pools, Underwater I:timinaires
PVC Raceway, Bonding Required

{Jk”*: 680. 23(3){2)(b) Junction

o i Time Clockor | ! = el |

¥ T4 o !

_ E an:f{ Snap Switch T? i 1'!
P b S [
R R

A PVC raceway run to the forming shell f
of a wet-niche luminaire must contain
an 8 AWG insulated copper conductolm

.
N
\
5 S

sl ' Wet-Niche
| 120v |
Luminaire |

To Equipotential
Bonding Grid
[680.26(B)(4)]

bFigure 680-44

]
. Forming

|
T Shell

Low-Voltage Lighting System. A PVC raceway run to the forming shell
of alisted low-voltage lighting system that does not require grounding
does not require an 8 AWG insulated copper conductor to the forming
shell. PFigure 680-45
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Pools, Underwater Luminaires
PVC Raceway, Bonding Not Required

. e 680.23(B)(2)(b)

|3 i = e Junclion

¥ : B ol o

[ ! Time Clock or | : 2”365‘:{ > SBOR S ‘

£ i Snap Switch ™~ : - P

[ ’g'? i i E i
Loty ! Vi 7}
Panelboard b el

A PVC raceway run to the forming L
shell of a listed low-voltage lighting

| system that does not require

| grounding does not require an 8

P\'( Revce vay

LR
‘ AWG insulated copper conductor =
B

| Wet-Niche J/
r"" i

Lm -Voltage | M»
= UIH\H(}[

Luminaire
Copyright 2023, MbsHolcom Shell

P Figure 680-45

Thetermination of the 8 AWG bonding jumper in the forming shell must
be covered with a listed potting compound to protect the connection
from the possible deteriorating effects of pool water.

(3) Equipment Grounding Provisions for Cords. The cord or cable
supplying a low-voltage underwater luminaire that does not require
grounding does not require an insulated copper equipment grounding
conductor. . PFigure 680-46

Poolé, Lo»_v-_Voltage Underwater tuniinaifes 7
EGC Not Required for Cord

680.23(B)(3) Junction

Pane!board

[ :

i H i L
i ; Time Clock or
| s Snap Switch

The cord or cable supplying a _
low-voltage underwater luminaire L/

that does not require (
grounding does not require

an equipment grounding 4=
conductor.

" M|
™\ ! /
Nonmetallic LED Eﬂ :
or Optical Fiber [; "

» Figure 680-46
(6) Underwater Luminaire Servicing. The location of the forming

shell and length of flexible cord for wet-niche pool luminaires must
allow for personnel to place the luminaire on the deck for maintenance.
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(F) Branch-Circuit Wiring to Underwater Luminaires.

(1) Wiring Methods. Branch-circuit wiring for underwater luminaires run
in corrosive environments must be in rigid metal conduit, intermediate
metal conduit, rigid polyvinyl chloride conduit, reinforced thermoset-
ting resin conduit, or liquidtight flexible nonmetallic conduit [680.14].
»Figure 680-47

Pools, Underwater Luminaires
Branch-Circuit Wiring
680.23(F)(1)

Branch-circuit wiring for underwater | =
luminaires run in corrosive environments e
g must be in RMC, IMC, PVC, RTRC, or LFNC.’ Equipment |
b e =l Room |

PFigure 680-47

{2) Branch-Circuit Equipment Grounding Conductor.

Wet-Niche 120V Luminaires. Aninsulated copper equipment grounding
conductor not smaller than 12 AWG is required for a wet-niche 120V
underwater luminaires. PFigure 680-48

_ Pot;ls. Underwater Luminaries ;
EGC Required !
680.23(F)(2) |

An insulated copper equipment grounding
conductor not smaller than 12 AWG is required
for a wet-niche 120V underwater luminaires. ,
—— e
L copunmsae]

»Figure 680-48

Low-Voltage Luminaires. An equipment grounding conductor is not
required for a low-voltage underwater luminaires listed as not requiring
grounding. »Figure 680-49
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I SER .
. Pools, Underwater Luminaries

. ' EGC Not Required

| 680.23(F)(2)

L

An equipment grounding

/| conductor is not required

. for a low-voltage underwater
luminaires listed as not
requiring grounding.

| Comright 2023 MkaHoloom o

James Brocks

»Figure 680-49

The circuit equipment grounding conductor for the underwater pool
luminaire is not permitted to be spliced, except for the following
applications;

(a) If more than one underwater pool luminaire is supplied by the
same branch circuit, the circuit equipment grounding conductor
can terminate at a listed pool junction box meeting the require-
ments of 680.24(A).

{b) The circuit equipment grounding conductor can terminate at the
grounding terminal of a pool light time clock, listed pool trans-
former, and pool light junction box. »Figure 680-50

Pools, Underwater Luminaire
Branch Circuit EGC Terminations

Panelboard 680.23(F)(2)(b)
A | {,,,,‘ Transformer Junction
: : ! i o A (Deck)

i | 'y )| i 1 -

; : Time Clock or [PRB GEC i ‘”"”xhh
t e Snap Switch /| i o i
B P L el
: ! Y | e |

/| 7 ol =
-': /’ | l.'l
The equipmeﬁt grounding conductor can |
' terminate at the grounding terminal of a

| pool light time clock, listed pool fight

| transformer, and pool light junction box.

Wet-Niche /|- _

Cogyright 2023, MieHotcom T
Luminaire |

»Figure 680-50

(3) Conductors. The branch-circuit conductors for the underwater
pool luminaire on the load side of a GFCI or transformer used to
comply with 680.23(A)(8) are not permitted to occupy raceways or
enclosures with other conductors unless the other conductors are;
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(1) GFCI protected

(2) Equipment grounding conductors and bonding jumpers as required
by 680.23(B)(2)(b)

680.24 Junction Box, Transformer,

or GFCI Enclosure

(A) Junction Box. If a junction box is connected to a raceway that
extends directly to an underwater pool luminaire forming shell, the
junction bex must comply with the following:

(1) Construction. The junction box must be listed, labeled, and iden-
tified as a swimming pool junction box. »Figure 680-51

Poals, Junction Box
Listed
680.24(A)(1)

A 35 A 3 1 — .,
%1 The junction box for an underwater pool luminaire
must be listed as a swimming pool junction box.

T T
3 LI L, 54

» Figure 680-51

(2) Installation.

(a) Vertical Spacing. If the underwater pool luminaire operates at
120V, the junction box must be not less than 4 in. above the ground
or poal, or not less than 8 in. above the maximum water level, which-
ever provides the greater elevation. PFigure 680-52

(b) Horizontal Spacing. If the underwater pool luminaire operates at
120V, the junction box must be not less than 4 ft from the inside wall
of the pool unless separated by a solid fence, wall, or other perma-
nent barrier. »Figure 680-53
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‘ Pools, Junction Box

Vertical Spacing
680.24(A)(2)(a)
i s s e 8=
M'4' n. I | 8 in. Minimum
Inimumy || W | 1

A Wi

R\ | m——
; — i ‘i‘ ,
\\\ T. ! ‘;

| Ceryigl 2023 MasHaitoom ‘.i S i

The junction box for 120V underwater pool luminaire |
must be not less than 4 in. above the ground or pool, |
or not less than 8 in. above the maximum water level,
whichever provides the greater elevation. = :j

PFigure 680-52

. Pools, Junction Box
. Horizontal Spacing
I 680.24(A)(2)(b)

3

| o T 4 ft Minimum ! |
L -

i [ 1

ﬂ' J:'\ 3 : !

H 1\ | ’ " R — 1
MMM & i\‘;‘m;%: cov oae ; |

\ | — ——
:\‘-E' S '

\“\ Tl
I‘\' “‘_ Copyright 2023, MiczHaitcom g “ : '
| The junction box for 120V underwater pool |
| luminaire must be not less than 4 ft from the
‘ inside wall of the pool unless separated by a
| solid fence, wall, or other permanent barrier. [ ————

PFigure 680-53

Author’s Comment:

If conduits are used to support the junction box, the junc-
tion box must be supported by twa metal conduits threaded
wrenchtight into the enclosure according to 314.23(E).

(B) Transformer or GFCI Enclosure, The transformer or GFCl enclo-
sure connected to a raceway that extends directly to an underwater
luminaire forming shell must be listed for this purpose.

Author's Comment:

A pool junction box is still required for the direct connection
to an underwater luminaire.
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(C) Physical Protection. Junction boxes for underwater luminaires
are not permitted to be in a walkway unless afforded protection by
being under diving boards or adjacent to fixed structures.

(F) Equipment Grounding Conductor Termination. The equipment
grounding of the wire-type required for a junction box, transformer
enclosure, or GFCl enclosure for the connection of an underwater pool
luminaire must terminate to the panelboard enclosure. »Figure 680-54

Pools, Junction Box and Enclosure

EGC Termination
Panelboard 680.24(F)
;r i ! 3 Transformer Junction
3 i i PRI (Deck) |
' g | Bo
i ! Time Clock or F rjfeec!  ___Bo» e
. S itch ¥
z ?.' nap Switcl E l T | g E
iy e R ;
1\

' The equipment grounding conductor of the wire-type _
| ! required for a junction box, transformer enclosure, or

GFCl enclosure for the connection of an underwater
pool luminaire must terminate to the panelboard enclosure. f ‘

Wet-Niche |~ o ‘j
Luminaire || % E.;'

PFigure 680-54

|
]

Copyrignt 2023, WkeHok com
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680.26 Equipotential Bonding

(A) Voltage Gradients. Equipotential bonding is intended to reduce
voltage gradients in the area around a permanently installed pool.
»Figure 680-55

Pools, Equipotential Bonding
Voltage Gradients
680.26(A)

Equipotential bonding
is intended to reduce
voltage gradients in
the pool area.

Copyrnght 2023, aww MisHat com

P Figure 680-55

Equipotential bonding must be installed for pools with or without asso-
ciated electrical equipment related to the pool,

(B) Equipotential Bonded. The parts of a permanently installed pool

listed in 680.26(B)(1) through (B)(7) must be bonded together with

a solid insulated or bare copper conductor not smaller than 8 AWG

using a listed pressure connector, terminal bar, or other listed means

in accordance with 250.8(A) [and 680.7). Figure 680-56

3 Pools, E&t]ipoiéﬁlial I_B_bndir;é

Bonded Parts

680.26(B)

——

| The parts specified in 680.26(B)(1) | . | ;
| through (B)(7) must be bonded LA B
| together with a solid copper ’

' conductor not smaller than 8 AWG.

l N

! Copyight 2023, Mastot com

»Figure 680-56
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The 8 AWG equipotential bonding conductor is not required to extend
(or be attached) to any panelboard, service disconnect, or grounding
electrode.

(1) Conductive Pool Shells. Cast-in-place concrete, pneumatically
applied or sprayed concrete, and concrete block with painted or plas-
tered coatings must be bonded. Reconstructed conductive pool shells
must be bonded.

(a) Structural Reinforcing Steel. Unencapsulated structural rein-
forcing steel rebar in conductive pool shells must be bonded. »Figure
680-57

Pools Eqmpotenhal Bonding
Steel Rebar Shell
680. 26‘(8){1 )(a)

£y

Unencapsulated structural relnforcmg ISR

steel rebar in conductive pool shells , _7_;_;—!‘—:_%,5;
must be bonded. Fe= 5 s

Cepyricht 2023, MieHal com

PFigure 680-57

(b) Copper Conductor Grid. Where structural reinforcing steel is
encapsulatedin a nonconductive compound, a copper conductor grid
must be installed as follows: PFigure 680-58

(1) Beconstructed of aminimum of 8 AWG bare solid copper conduc-
tors bonded to each other at all points of crossing in accordance
with 250.8 [and 680.7], or other approved means.

(2) Conform to the contour of the pool.

(3) Be arranged in a 12-in. by 12-in, network of conductors in a
uniformly spaced perpendicular grid pattern with a tolerance
of 4in,

(4) Be secured within or under the pool no more than 6 in. from the
outer contour of the pool shell. »Figure 680-59
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';/ |5;)6|S Eampotgntlal Boﬁding )
.~ Epoxy Rebar Shell e
680. 26(B)(1)(b) R

Where structural re!nforung sleel is encapsulated ina i
nonconductive compound, a copper conductor grid is required. |

ST TR

P Figure 680-58

Copyright 2023, MisHair com

"Pools, Equipotential Bonding
2 Copper Conductor Grid 1

S 680.26(B)(1)(b) 2
el T A3

J The copper conduclor gnd must be:
i (1) 8 AWG Solid

¢ (2) Conform to the contour of the pool —
7 (3) 12-in. by 12-in. grid pattern =F 1\

? (4) No more than 6 in. from the poo! shell J (

o i A S ——— -

»Figure 680-59

i

k'ao —
\a—des 1

Author’s Comment:

Encapsulated structural reinforcing steel is used to prevent
rebar corrosion and (if used) will make the pool shell insu-
lated, therefore a conductive copper grid is required to hond
the pool shell.

If split bolts are used to bond the copper conductor grid,
they are only suitable for 2 wires unless identified otherwise
[110.14(A)]. ¥Figure 680-60
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L | Pools, Equipotential Bonding =
. Copper Conductor Grid
—\| 680.26(B)(1)(b) Comment

| If split bolts are use
| copper conductor grid, they are
. only suitable for 2 wires unless |

. identified otherwise [110.14(A)].

E, pe——— | [E "

»Figure 680-60

(2) Perimeter Surfaces. Equipotential bonding for the perimeter
surface must extend a minimum of 3 ft horizontally from the inside
walls of a pool where not separated by a building or permanent wall
5ftin height. »Figure 680-61

5 "Pools, Equipotential Bonding
i Perimeter Surface, 3 Feet
i 680.26(B)(2)

Equipotential bonding for the pe.r-i-rheter surface must extend |
a minimum of 3 ft horizontally from the inside walls of a pool.

»Figure 680-61

Perimeter surfaces less than 3 ft separated by a permanent wall or
building 5 ft or more in height require equipotential bonding only on
the pool side of the wall or building. »Figure 680-62

For conductive pool shells, equipotential bonding for perimeter surfaces
must be attached to the concrete pool reinforcing steel rebar or copper
conductor grid at a minimum of four points uniformly spaced around
the perimeter of the pool and be one of the following: »Figure 680-63

(a) Structural Reinforcing Steel Rebar. Unencapsulated structural
reinforcing steel bonded together by steel tie wires or the equivalent
in accordance with 680.26(B)(1)(a). PFigure 680-64
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Pools, Equipotential Bonding - .
Perimeter Surface, Less Than 3 feet —

Perimeter surfaces less than
3 ft separated by a permanent
wall or building 5 ft or more in
height require equipotential
bonding only on the pool side
of the wall or building.

= D, e Nl :
Let! Pools, Equipotential Bonding :-H

Perimeter Surface, Bond Four Points |/

g ] 680.26(B)(2) , 14 2

,""' . >3
- i =
- o ‘7’ E > &
& S ——

| For conductive pool shells, equipotential

| bonding for perimeter surfaces must be

1 attached to the pool shell rebar in at least
four points uniformly spaced around the pool.

e B, S
-

e

PFigure 680-63

R Pools, Equipotential Bonding, Rebar
Perimeter Surface, Conductive Paved Portions
; 680.26(B)(2)(a)

4 Unencapsulated rebar tied together by
steel tie wires embedded in concrete can |
e

B
| 7
! ¢

s 4

»Figure 680-64
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Author’s Comment:

- The NEC does not provide a layout requirement for conductive
structural steel when used as a perimeter surface equipo-
lential bonding method. PFigure 680-65

Vi T NN L ¢t o
| [ ! Pools, Equipotential Bonding "@f&i‘@r
el Perimeter Surface, Conductive Paved Portions =

680.26(B)(2)(a)

= | as a perimeter surface equipotential bonding method._i

Ve’ = L

PFigure 680-65

(b) Copper Ring. Where structural reinforcing steel is not available
or is encapsulated in a nonconductive compound, a copper conductor
can be used for equipotential perimeter bonding where the following
requirements are met: »Figure 680-66

: Pools, Equipotential Bonding
Perimeter Surface, Unpaved Portions
680.26(B)(2)(b)

1%A copper ring conductor can be used as follows:

a) Constructed of 8 AWG bare solid copper or larger.
b} Follows the contour of the perimeter surface.
(c) Listed splicing devices or exothermic welding
3 are used.
(d) Placed between 18 in. and 24 in. from the inside
|2 walls of the pool.
bt dH (e) Within 4 in. and 6 in. below the finished grade of
i an unpaved surface (dirt). '
= = (f) Be installed only in perimeter surfaces not intended
—_— to have direct access to swimmers in the pool.

(1) The copperringis constructed of 8 AWG bare solid copper or larger.

PFigure 680-66

(2) The copper ring conductor follows the contour of the perimeter
surface.

(3) Only listed splicing devices or exothermic welding are used,
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(4) The copper ring conductor is placed between 18 in. and 24 in.
from the inside walls of the poaol.

{5) The copper ring conductor is secured within a paved surface
(concrete), no more than 6 in. below finished grade of the paved
surface (pavers or concrete), or between 4 in. and 6 in. below
the finished grade of an unpaved surface (dirt).

(c) Gopper Grid. Where structural reinforcing steelis not available or
is encapsulated in anonconductive compound as an alternate method
to a copper ring, a copper grid can be used for perimeter bonding
where all the following requirements are met:

(1) The copper grid is constructed of 8 AWG solid bare copper and
arranged ina 12-in. by 12-in. network of conductorsin a uniformly
spaced perpendicular grid pattern with a tolerance of 4 in. in
accordance with 680.26(B)(1)(b)(3).

(2) The copper grid follows the contour of the perimeter surface
extending 3 ft horizontally beyond the inside walls of the pool.

(3) Only listed splicing devices or exothermic welding are used.

(4) The copper grid is secured within a paved surface (concrete), no
more than 6 in. below finished grade of the paved surface (pavers
or concrete), or between 4 in. and 6 in. below the finished grade
of an unpaved surface (dirt).

(3) Metal Parts of Pool Structure. Metal parts of the pool structure,
not part of the pool shelf [680.26(B)(1)(a)] must be bonded. »Figure
680-67

E_Jv./,. -

| ~~ _ Poals, Equipotential Boniﬁng
j - Metal Structural Parts

he pool
i structure, not part of the
#3 pool shell, must be bonded.

i

S — )

P Figure 680-67

(4) Metal Forming Shells. All metal forming shells for underwater
luminaires must be bonded, PFigure 680-68
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‘e Pools, Eqmpotenhal Bonding \
. Metal Forming Shells |
f—@- 680.26(B)(4) :
Copyright 2023, wwa MieHol com
' All metal forming shells for under-

water Iummalres must be bonded

PFigure 680—68

Ex: Listed low-voltage lighting are not required to be bonded.

(5) Metal Pool Fittings. Metal fittings attached to the pool struc-
ture such as ladders and handrails must be honded. »Figure 680-69

= = T T T —

e Pools, Equotentla! Bondmg

. Metal Fittings
___,.,-—1 : —ﬁ- " 680. 26(8)(5)

—

(1) Electrically powered pool cover(s)

{2) Pool water circulation, treatment, heating, cooling, or dehumidi-
fication equipment PFigure 680-70

Pools, Equipotential Bonding
Waler Circulating Equipment
R 680.26(B)(6)(2)

Metal parts of pool water

circulation, treatment, heating,
cooling, or dehumidification
equipment must be bonded.

Kein Wirgares |

»Figure 680-70

(3) Other electrical equipment within 5 ft horizontally and 12 ft verti-
cally from the inside walls of the pool, unless separated from the
pool by a permanent barrier

(7) Fixed Metal Parts. Fixed metal parts of metal awnings, metal
fences, metal doors, and metal window frames within 5 ft horizon-
tally and 12 ft vertically from the inside walls of the pool must be

o -‘ﬂL Metal fittings attached to
L the pool structure such |-~
as ladders and handrails |, ~
must be bonded. o

»Figure 680-69

Ex: The following are not required to be bonded:
(1) Isolated parls not over 4 in. in any dimension and not penetrating
the pool structure more thant in.

(2) Metallic poof cover anchors in a concrete or masonry deck, 1 in.
or less in any dimension and 2 in. or less in length.

(3) Metallic pool cover anchors in a wood or composite deck, 2 in. or
less in any dimension and 2 in. or less in length.

(6) Electrical Pool Equipment. Metal parts of the following elec-
trical equipment must be honded.
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bonded. »Figure 680-71

—_— A

Pools Equupotentlal Bonding |
Fixed Metal Parts
680.26(B)(7)

| Fixed metal parts of metal awnings, metal fences. metal doors
. and metal window frames within 5 ft honzontally and 12 ft
Iy vertically from the inside walls of the pool must be bonded.

| w SO—

»Figure 680-71

Ex: Fixed melal parts separated from the pool by a permanent barrier
that prevenis contact by a person are not required to be honded. YFigure
680-72
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Pools, Equipotential Bondlng e T
Fixed Metal Parts :
680.26(B)(7) Ex 3

D/

leed metal parts such as metal [§
awnings, metal fences, and
metal door and window frames
don't require bonding if located
more than 5 ft horizontally from
the inside walls of the pool.

Copyright 2023, MieHotcom |

P Figure 680-72

(C) Nonconductive Pool Shell. If the water in a vinyl or fiberglass pool
shell does not make contact to one of the bonded parts in 680.26(B),
aminimum 9 sq in. corrosion-resistant conductive surface in contact
with the water must be bonded with a solid copper conductor not
smaller than 8 AWG. PFigure 680-73

4 Pools, Equipotential Bonding
i Nonconductive Shell
, 680.26(C) ma

| If the water in a vinyl or f berg!ass pool shell doesn’l \h
i | make contact to one of the bonded parts in 680.26(B),
! a minimum 9 sq in. corrosion-resistant conductive
L - | surface in contact with the water must be bonded
wnh a solid copper conductor not smaller than 8 AWG.

Copyrght 2023, Mik=Holl cor P

P Figure 680-73

Author's Comment:

- Where bonded items such as a conductive pool shell, metal
ladders, melal rails, or underwater luminaires are in direct
contact with the pool water and provide the required surface
area, it is not necessary to install a corrosion-resistant conduc-
tive device.
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680.27 Specialized Equipment

(B) Electrically Operated Covers.

(1) Motors and Controllers. The electric motors, controllers, and
wiring for an electrically operated cover must be not less than 5 ft
from the inside wall of a permanently installed pool unless separated
by a permanent barrier.

(2) GFCI Protection. The branch circuit serving the electric motor
and controller circuit must be GFCI protected,

680.28 Gas-Fired Water Heaters

Circuits serving gas-fired swimming pool water heaters operating at
120V must be GFCI protected.

Part lll. Storable Pools

680.30 General

Electrical installations for storable pools must comply with Part | as
well as Part lll of Article G80.

Author’s Comment:

The requirements contained in Part | of Article 680 include
definitions, cord-and-plug-connected equipment, overhead
conductor clearances, and the location of maintenance
disconnects.

The equipotential bonding requirements contained in 680.26
{Part Il of Article 680) do not apply to storable pools, storable
spas, storable hot Wwbs, or storable immersion pools. PFigure
680-74
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Storable Pools ‘
Equipotential Bonding Not Required ‘
680.30 Comment . 4l

{ The equrpotenia! bondrg rurremnts
/i contained in 680.26 (Part Il of Article 680)
do not apply to storable pools.

=

Copyright 2023, Mk eHalt com |y

g

»Figure 680-74

kel

According to Article 100, a “Pool, Storable” is a pool installed entirely
on or above the ground that is designed for ease of relocation, regard-
less of water depth (Article 680). Figure 680-75
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. Pool, Storable & §%
i Article 100 Definition Fs
S s

Copyrisht 2023 b sHiot cemn

{ Apool installed entirely on or above the |
% ground designed for ease of relocation .
J regardless of water depth,

I S T

»Figure 680-75

680.31 Pumps

A cord-connected pool filter pump must incorporate an approved
system of double insulation or its equivalent and be provided with
means for the termination of an equipment grounding conductor for
the noncurrent-carrying metal parts of the pump.

Cord-connected pool filter pumps must be provided with GFCl protection
thatis an integral part of the attachment plug, or in the power-supply
cord within 12 in. of the attachment plug. »Figure 68076

X Storable Pools B~

Y Storable Pools - | P
Cord-and-Plug %on1nected Pum f: ﬁ‘]
680.31 B ’ G |

s 7 e o Comriohi 2023,

Cord-connected pool filter pumps must be
provided with GFCI protection that is an integral
part of the attachment plug, or in the power-
supply cord within 12 in. of the attachment plug.

PFigure 680-76
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680.32 GFCI Protection

Receptacles rated 125V through 250V, 60A or less located within 20
ft from the inside walls of a storable pool must have GFCl or SPGFCI
protection in accordance with 680.5(B) or (C). Figure 680-77

=
1

Sforable Poo!s Receptade
GFCl or SPSFCI Protection
680,

Receptacles rated 125V throu h 250V, 60A or
less located within 20 ft from the inside walls of
a storable pool must have GFCI or SPGFC]|

protection in accordance with 680.5(B) or (C).

»Figure 680-77

680.34 Receptacle Locations

Receptacles are not permitted to be less than 6 ft from the inside
walls of a storable pool. The receptacle distance is measured as the
shortest path a flexible cord will follow without passing through a
wall, doorway, or window. PFigure 680-78

Storable Pools, ReoeJJla;:le Location | N
680.3 H

Receptacles are not permitted to be less than
6 ft from the inside walls of a storable pool.

»Figure 680-78
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680.35 Storable Pools

Storable pools must comply with the additional requirements speci-
fied in 680.35(A) through (G) of the Code.

(A) Cord-Connected Storable Pool Equipment. Storable pool equip-
ment rated 204, single-phase, 120V or less are permitted to be cord
connected if they are GFCI protected.

(B) Pumps. A storable pool pump must be listed, labeled, and iden-
tified for swimming pool use. »Figure 680-79

A Storable Pools 8
Listed Pumps #
- 680.35(3

A storable pool pump must be
listed, labeled, and identified
for swimming pool use.

pFigure 680- 79

(C) Heaters. If rated 20A or 30A, single-phase, 120V or 250V, the
heater must be GFCI protected,

(E) Lighting Outlets. Unless within the low-voltage contact limit,
lighting outlets must be not fess than 10 ft from the nearest point of
an immersion pool.

(F) Switches. Switches, unless they are part of the unit, must be not
less than 5 ft from the immersion pool.

(G) Receptacles. All 50A, 250V or less receptacles within 20 ft of
the inside wall of a storable pool must be GFC protected.

Part IV. Hot Tubs

680.40 General

Electrical installations for permanently installed self-contained hot
tubs must comply with Part | as well as Part IV of Article 680.
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According to Article 100, a “Spa or Hot Tub” is a hydromassage tub
designed for recreational or therapeutic use typically not drained after
each use (Article G80). PFigure 680-80

= _
e b= Hot Tub 'E e
Article 100 Defmmon ‘

¥
| Comyraht 2023, McHaitoom

A recreattonal or lherapeutrc hydromassage
tub typlcally not drained after each use.

——

>F|gure 680 80

680.41 Emergency Shutoff Equipment

(A) Emergency Shutoff Switch for Hot Tubs. For other than a
one-family dwelling, a labeled emergency hot tub water recirculation
and jet system shutoff is required. The emergency shutoff switch must
be readily accessible to the users and not less than 5 ft away, adja-
cent to, and within sight of the hot tub. »Figure 680-81

B - = e ————

| Hot Tubs P i
' Emergency Shutoff Switch |
680.41(A) - ] |

: ‘; ! . .’
| For other than a one-family dwelllng, L7 25 T ] {
a labeled, readily accessible, p 1

T

| | emergency shutoff must be installed |

' ’ not less than 5 ft away, adjacent to, Copyign A Mhestcon |
b and W|th1n snght of the hot tub.

Provd = g Michael Holt Jr

4 Figure 68[}-81

Author’s Comment:

Either the equipment disconnect [680.13] or a pushbutton
that controls a relay can be used to meet the emergency
shutoff requirement. PFigure 680-82

Emergency Shutoff Swutch
680 41{_) Comment r

i1 Either the equipment dlsconnect
i | [680.13(A)] or a pushbutton that :
controls a relay can be used to meet " g
the emergency shutoff requirement.

»Figure 680-82

The purpose of the emergency shutoff is to protect users
from becoming entrapped by the water recirculating system
intake. Dealhs and injuries have occurred in less than 3 ft of
water because individuals became stuck to the water intake
opening. This requirement applies to hot tubs installed indoors
as well as outdoors.

680.42 Outdoor Installations

A hot tub installed outdoors must comply with the bonding require-
ments of Article 680 Part Il, except as permitted in 680.42(A). »Figure
680-83 .

(B) Equipotential Bonding.

Bonding Required. Equipotential bonding of perimeter surfaces of
hot tubs is required in accordance with 680.26.

Bonding Not Required, Bonding for hot tubs is required, unless all
the following conditions apply:

(1) The hot tub is listed, labeled, and identified as a self-contained
hot tub for aboveground use. PFigure 680-84

(2) The hot tub is not identified as suitable only for indoor use.

(3) The hot tub is on or above grade.
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Foe o ¢ ERRE TR i o ..wsnl —
ﬂﬂ Hot Tubs, Outdoors '«
- . u#'d" Equipotential Bonding Required
\ = o .y

80.42

I

|| Ahot tub installed outdoors must comply
i | with Article 680 Part Il, except bonding
i| requirements permitted in 680.42(A).

= f

» Figure 680-83

Hot Tub, Outdoor Iﬁstallations
Equipotential Bonding Not Required |
680.42(B)(1) _?

LQupoientsz) Bonditg Vol Regured
Copyrght 2023, MikeHolt com A

Equipotential bonding of perimeter surfaces isn't
required for listed, labeled, and identified as
a self-contained hot tub for aboveground use.

P Figure 680-84

(4) The top rim of the hot tub is at least 28 in. above any perimeter
surface within 30 in. of the hot tub. Nonconductive external steps
do not apply to the rim height measurement. »Figure 680-85

(C) Underwater Luminaires. Wiring to an underwater luminaire in
a hot tub must comply with 680.23 or 680.33.

680.43 Indoor Installations

Electrical installations for an indoor hot tub must comply with Parts |
and Il of Article 680 except as modified by this section.

Indoor installations of spas or hot tubs can be connected by any of
the wiring methods contained in Chapter 3.
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‘ T o
Hot Tubs, Outdoor Installations
Equipotential Bonding Not Required

680.42(B)(4) - Wil

g | o "
Nonconductive external steps don't
apply to the rim height measurement

| Equipotential perimeter surface bonding
| isn't required if the top rim of the hot tub
is at least 28 in. above any perimeter e
surface located within 30 in. of the hot tub. ¢

b Figure 680-85

Ex 2: The equipotential bonding requirements for perimeter surfaces
contained in 680.26(B)(2) do not apply to a listed self-contained hot
tub installed above an indoor finished floor,

(A) Receptacles. At least one 15A or 20A, 125V receptacle on a
general-purpose branch circuit must be not less than 6 ft and not
more than 10 ft from the inside wall of a hot tub. »Figure 680-86

Hot Tubs _ ' g
Receptacle, Location |
680.43(A) |

= 3
J_.L = Tl
[.—__ =g Copyright 2023, MkeHat com J | i

At least one 15A or 20A, 125V receptacle | |
| must be located between 6 ft and 10 ft '
@m the inside wall of a hot tub. | |

»Figure 680-86

(1) Location. Receptacles must be not less than 6 ft measured hori-
zontally from the inside walls of the hot tub.

(2) GFCI Protection. Receptacles rated 125V through 250V, rated
60A or less within 10 ft of the inside walls of a hot tub must have GFCI
protection in accordance with 680.5(B).

(3) Protection, Hot Tub Supply Receptacle. Receptacles that
provide power for hot tub equipment must be GFCI protected.
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(4) Measurements. In determining the dimensions in this section,
the distance to be measured is the shortest path a cord of an appli-
ance connected to the receptacle will follow without piercing a floor,
wall, ceiling, doorway with a hinged or sliding door, window opening,
or other type of permanent barrier,

(C) Switches. Switches must be at least 5 ft, measured horizontally,
from the inside wall of the indoor hot tub. »Figure 680-87

Hot Tubs
Switches, Distance from Water
680.43(C)

— 5 ft —!
' Horizontally

{ ]
Copyright 2023, i eHot com 4!' \

4 Switcﬁes must be located at least 5 ft, measured
 horizontally, from the inside wall of the indoor hot tub.

»Figure 680-87

680.44 GFCI or SPGFCI Protection

(A) General. Hot tub assemblies must have GFCI protection in
accordance with 680.5(B) or SPGFCI protection in accordance with

680.5(C). »Figure 680-88
— = = Eeans T 3 S —
'\ B Thot s
i i_GFCI Protection
‘ : i l ‘ ol

ey

680.44(A)
i.; S

Hot tub assemblies must have GFCI

protection in accordance with 680.5(B). E&*

PFigure 680-88
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Author’s Comment:

A two-pole GFCI can pratect a 240V hot tub that does not
require a neutral. However, the GFCI requires a neutral to
operate, so be sure to run a neutral to the hot tub disconnect.

(B) Listed Units. If so marked, a listed self-contained hot tub or
a listed packaged equipment assembly that includes integral GFCI
protection for all electrical parts, does not require additional GFC
protection. »Figure 680-89

Hot Tubs
Integral GFCI Protection
680.44(B)

S

/] i
Copyright 2023, MkeHaLcom / [ <4
/ 1

- | Alisted self-contained hot tub that includes integral GFCI |
| protection, does not require additional GFCI protection. :

»Figure 680-89

680.45 Permanently Installed Immersion Pools

Electrical installations at permanently installed immersion pools,
whether installed indoors or outdoors, must comply with Parts |,
II, and IV of this article, except as modified by section 680.45 and
must be connected by the wiring methods of Chapter 3 of the Code.
Regarding the provisions in Part IV of this article, an immersion pool
is considered a hot tub.

Part V. Fountains

680.50 General

The general installation requirements contained in Part | apply to
fountains and splash pads intended for recreational use, in addition to
those requirements contained in Part V. Part Il of Article 680 applies
to fountains that have water common to pools.
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According to Article 100, a “Fountain” is defined as an arnamental
structure or recreational water feature from which one or more jets
or streams of water are discharged into the air including splash pads,
ornamental pools, display pools, and reflsction pools. This definition
does not include drinking water fountains or water coolers (Article 680).
»Figure 680-90

.
Fountain fz
Amcle 100 Definition r

An ornamental structure from which streams of |
water are discharged into splash pads,
I omamental pools, display pools, or reflection pools. ‘

j Brizn House

P Figure 680-90

According to Article 100, a “Splash Pad" is defined as a fountain
intended for recreational use by pedestrians with a water depth of
1in. or less. This definition does not include showers intended for
hygienic rinsing prior to use of a pool, spa, or other water feature
{Article 680). »Figure 680-91

Splash Pad
icle 100 Definition

4 Afountain intended fdr récreatlon[ useb}l
4 pedestrians with a water depth of 1 in. or less.

P Figure 680-91
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(A) Additional Requirements.

(2) Splash pads must have equipotential bonding in accordance with
680.26. PFigure 680-92

Splash Pad
Equipotential Bonding < it
Y 680.50(4)(2) prr W

»Figure 680-92

(B) Equipment Exceeding the Low-Voltage Contact Limit. Fountain
equipment with ratings exceeding the low-voltage contact limit must
be located at least 5 ft horizontally from the inside walls of a foun-
tain, unless separated from the fountain by a solid fence, wall, or
other permanent barrier.

680.51 Luminaires and Submersible Equipment

(A) GFCI Protection. GFCI protection is required for luminaires and
submersible equipment unless listed and supplied by a swimming
pool transformer in accordance with 680.23(A)(2). PFigure 680-93

LY T 10T NI W | o U

Fountams Luminaires and Submers:ble Equi L
iggprs | GFCI Protection '

. | 680. 51(A) "

g i GFClI protection is reqmred for luminaires and submerSIbIe r]
i

equipment unless listed and supplied by swimming pool
- | transformer or power supply [680. 23(A)]
B S

- B

)Flgure 680-93
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(C) Luminaire Lenses. Luminaires must be installed so the top of
the luminaire lens is below the normal water level unless listed for
above-water use. PFigure 680-94

e - ! Fountains . ™
- Luminaire Lenses " "
'_.580.51(0),,%%,4 _

(E) Cords. The maximum length of each exposed flexible cord in a
fountain is 10 ft. Power-supply cords that extend beyond the foun-
tain perimeter must be enclosed in a wiring enclosure approved by
the authority having jurisdiction.

(F) Servicing. Equipment must be capable of being removed from
the water for relamping or for normal maintenance.

(G) Stability. Equipment must be inherently stable or be securely
fastened in place.

680.54 Connection to an Equipment
Grounding Conductor

(A) Connection to Equipment Grounding Conductor. The following
must be connected to the circuit equipment grounding conductor:

(1) Electrical equipment within the fountain or within 5 ft of the inside
wall of the fountain.

(2) Electrical equipment associated with the recirculating system of
the fountain.

(3) Panelboards that supply electrical equipment associated with the
fountain.

(B) Bonding. The following parts must be bonded together with a
minimum 8 AWG solid copper conductor and connected to an equip-
ment grounding conductor for a branch circuit supplying fountain
equipment;
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(1) Metal piping systems associated with the fountain
(2) Metal fittings within or attached to the fountain

(3) Metal parts of electrical equipment associated with the fountain
water-circulating system

(4) Metal raceways within 5 ft of the inside wall or perimeter of the
fountain and not separated from it by a permanent barrier

(5) Metal surfaces within 5 ft of the inside wall or perimeter of the
fountain and not separated from it by a permanent barrier

(6) Electrical equipment within 5 ft from the fountain’s inside wall or
perimeter

(C) Equipotential Bonding of Splash Pad. For equipotential bonding,
the shell of a splash pad is the area where pedestrians walk, bounded
by the extent of footing of the splash pad that rises to its exposed
surface and its collection basin area. »Figure 680-95

LI T
- Splash Pads I

- Equipotential Bonding
| 680.54(C) 1 :

' a 'l
Eor the purpose of equipotential bonding, the shell of a

|
splash pad is the area where pedestrians walk, bounded i
|

by the extent of footing of the splash pad that rises to its
exposed surface and its collection basin area.

P Figure 680-95

680.55 Methods of Equipment Grounding

{A) Other Requirements. The requirements of 680.7(A), 680.21(A),
680.23(B)(3), 680.23(F)(1) and (2), and 680.24(F) apply to fountains.

(B) Supplied by Flexible Cord. Fountain equipment supplied by a
flexible cord must have all exposed metal parts connected to an insu-
lated copper equipment grounding conductor that is an integral part
of the cord. PFigure 680-96
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must have all exposed metal parts connected
to an insulated copper equipment grounding

{ conductor that is an integral pa cord.
= it ; .

P Figure 680-96

680.56 Cord-and-Plug-Connected Equipment

(A) GFCI Protection. All cord and plug connected equipment for
fountains must be GFCI protected.

680.57 Electric Signs in or Adjacent to Fountains

Branch circuits or feeders that supply an electric sign installed within
a fountain must be GFCI protected. »Figure 680-97

' | Fountés;, etr Signs
' GFCI Protection gy
| 680.57 [ .

1 All circuits that suplyan electric sign installed =
; ﬁ within a fountain must be GFCI protected.
™, - T e ANV =

[ Fr—y i

» Figure 680-97
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680.58 GFCI Protection of Receptacles

All receptacles rated 125V through 250V, 60A or less within 20 ft of
the fountain's edge must have GFCl or SPGFCI protection in accor
dance with 680.5(B) or (C). PFigure 680-98

Four-x_t_ains, Receptaclés
GFCI Protection
680.58 S

or Less

Receptacles rated 125V through 250V,

60A or less within 20 ft of the fountain’s
edge must have GFCI protection.

PFigure 680-98

680.59 GFCI or SPGFCI Protection for
Permanently Installed Nonsubmersible Pumps

Outlets supplying permanently installed nonsubmersible pump motors
must have GFCI protection in accordance with 680.5(B) or SPGFCI
protection in accordance with 680.5(C).

Part VIl. Hydromassage Bathtubs

680.70 General

Ahydromassage bathtub must only comply with the requirements of
PartVIl, itis not required to comply with the other parts of this article,

According to Article 100, a “Hydromassage Bathtub” is defined as a
permanently inslalled bathtub with a recirculating piping system designed
to accept, circulate, and discharge water after each use, PFigure 680-99
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L | =
Hydromassage Bathtub |
Article 100 Definition I

| Apermanently installed bathtub witha | o
&= recirculating piping system designed to accept,, |
| circulate, and discharge water after each use. f |

A

PFigure 680-99

680.71 GFCI Protection

Hydromassage bathtubs and their associated electrical components
must be on an individual branch circuit protected by a readily acces-
sible GFCl device. PFigure 680-100

= HEoméssage Bathtiﬁbsi‘f'i‘*k n
GFCI Protection} . °

680&5}5 13 il

o\ ‘ Copyright 2023, MikeHot com ' = B
! Hydromassage bathtubs and their associated electrical P
i components must be on an individual branch circuit

protected by a readily accessible GFCI device.

»Figure 680-100
Al 125V, single-phase receptacles not greater than 30A and within

6 ft horizontally of the inside walls of a hydromassage bathtub must
be GFCI protected.
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680.73 Accessibility

Electrical equipment for hydromassage bathtubs must be accessible
without damaging the building structure or finish and the receptacle
must be installed within 1 ft of the opening. »Figure 680-101

e

Hydromassag
Acces
- a3

- “] :
Electrical equipment for hydromassag
must be accessible without damaging the
building structure or finish and the receptacle
must be installed within 1 ft of the opening.

— -

»Figure 680-101

680.74 Equipotential Bonding

(R) General. The following parts must be bonded together.

(1) Metal fittings within, or attached to, the hydromassage bathtub
structure that are in contact with the circulating water.

(2) Metal parts of electrical equipment associated with the hydro-
massage bathtub water circulating system, including pump and
blower motors.

(3) Metal-sheathed cables, metal raceways, and metal piping within
51tof the inside walls of the hydromassage bathtub and not sepa-
rated from its area by a permanent barrier,

(4) Exposed metal surfaces within 5 ft of the inside walls of the
hydromassage bathtub and not separated from it by a perma-
nent barrier.

(5) Metal parts of electrical devices not associated with the hydro-
massage bathtub within 5 ft from the hydromassage bathtub.

Ex 1: Small conductive surfaces not flikely to become energized such
as air and water jets, supply valve assemblies, drain fittings not
connected to metallic piping, towel bars, mirror frames, and similar
nonelectrical equipment not connected to metal framing are not
required to be bonded,
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Ex 2: Double-insulated motors and blowers are not required lo be
bonded.

Fx 3- Small conductive surfaces of electrical equipment not likely fo
become energized, such as the mounting strap or voke of alisted light
switch or receptacle is not required to be bonded.

(B) Bonding Conductor. Metal parts required to be bonded by
680.74(A) must be bonded together using an insulated or bare solid
copper conductor not smaller than 8 AWG. Bonding jumpers are not
required to be extended or attached to any remote panelboard, service
disconnect, or any electrode.
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A bonding jumper long enough to terminate on a replacement
nondouble-insulated pump or blower motor must be provided, and it
must terminate to the equipment grounding conductor of the branch
circuit of the motor when a double-insulated circulating pump or
blower motar is used.
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