Manchester Township Bureau of Inspections
1 Colonial Drive
Manchester, New Jersey 08759

732-657-8121

Pool Installation Guide

1. This handout is based on the 2015 International Residential Code NJ, and the
2014 National Electric Code for single-family dwellings. This is only
a guide and cannot cover every situation that you may encounter.
2. Permits are required for both in-ground and above ground pools more than 24” deep.
Plans are required for in-ground or semi-in-ground-pools. Plans must be submitted in order to verify
compliance with Standard ISPSC-15. Plans shall bear the seal and signature of a N.J. licensed design

professional.
4. A sealed survey of your property will be required, indicating the location of the pool and fence.

W

5. Required Permits:

¢ Building for the pool, fence and deck (if planned).
 Electric for pump motor, lights (if any) and pool bond.
+ Plumbing for gas piping to heater (if any) and drains which need a hydrostatlc-pressure test.

6. Required Inspections:
+ Building- In ground: Concrete lock around pool walls, collar and Final.
Above ground: Footing (for deck footings if planned) and Final.
* Electric- Rough (before any trenched wires are backfilled or any bond wires are
covered) and Final.
< Plumbing- Rough (for gas piping with pressure test to be inspected by plumbing
inspector) and Final.

Pool Enclosure Requirements

Private swimming pools must be surrounded by a barrier, such as a fence or wall. The barrier must
meet the following requirements.

1. The top of the barrier shall be at least 48 inches above finished ground level measured on the
side of the barrier, which faces away from the swimming pool. The maximum vertical
clearance between finished ground level and the bottom of the barrier shall be 2 inches
measured on the side of the barrier, which faces away from the swimming pool. Where the
top of the pool structure is above finished ground level, such as an above-ground pool, the
barrier shall be at finished ground level, such as the pool structure, or shall be mounted on
top of the pool structure. Where the barriér is mounted on the pool structure, the opening
between the top surface of the pool frame and the bottom of the barrier shall not allow
passage of a 4-inch diameter sphere.

2. Openings in the barrier shall not allow passage of a 4-inch diameter sphere.
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3. Solid barriers shall not contain indentations or protrusions except for normal
construction tolerances and tooled masonry joints.

4. Where the barrier is composed of horizontal and vertical members and the distance
between the tops of the horizontal members is less than 45 inches, the horizontal
members shall be located on the swimming pool side of the fence. Spacing between
‘vertical members shall not exceed 1-% inches in width. Decorative cutouts shall not -
exceed 1-% inches in width. (figure 1)

Fences with horizontal rails less than 45” apart

1 374 Maximum

457 Minimum ' Less Than 45"

g

If horinontial planks are less than 45" apart the
vertical spacing can not be more than 1 354"

Figure 1
5. Where the barrier is composed of horizontal and vertical members and the distance
between the tops of the horizontal members is 45 inches or more, spacing between
vertical members shall not exceed 4 inches. Decorative cutouts shall not exceed 1-%

inches in width. (Figure 2)
Fences with horizontal rails more than 45”aparts

- . Spacing between vertical
- 4" Maximum members shall be 3 7/8" so as to
not allow a 4" sphere to pass
through it.

Minimum 48" -More Than 45"

If horizontal rails are more than 45 apart
the vertical spaces cannot be more than
4" apart

Figure 2
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‘6. Maximum mesh size for chain link fences shall be a 2 Y-inch square unless the fence

is provided with slats fastened at the top or the bottom which reduce the openmgs to -
not more than 1.%-inches. See sample attachment from ISPSC-15 Code. -
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than 1%, inches (44 mm) to prevent a child from gain-
ing a foothold to scale the fence [see Commentary
Figure 305.2.5(2)).

Commentary Figure 305.2.6(2) shows a barrier.
The fence is known to be 4 feet (1219 mmy) high. it is
obvious that the distance between the horizontal rails
is less than 45 inches (1143 mm) and the vertical
pickets spaced wider than 1.75 ihches (44 mm).
Thus, this fence is a violation because the horizontal
members are not at least 45 inches (1143 mm) apart.
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VIOLATION—BARRIER {FENCE) HORIZONTAL
MEMBERS TOO CLOSE

305.2,7 Chain link dimensions. The maximum opening
formed by a chain link fence shall be not more than 1%,
inches (44 mm). Where the fence is provided with slats fas-
tened at the top and bottom which reduce the openings, such
openings shall be not more than 1%, inches (44 mm).

“+ Chain link fencing has?diamond—shaped or square
openings. The most common sizes of chain link
openings (measured between parallel sides of the
Gpening) are 2 inches (51 mm) and 2Y, inches (57
mm). This section requires that the openings be not
greater than 1%, inches (44 mm) so that a child can-
not wedge his or her foot in the opening in order to
climb the fence (see Commentary Figure 305.2.7),
Two-inch (51 mm) and 2Y-inch (57 mm) chain link
fence must have the openings reduced in size by the
installation of slats (sometimes called privacy slats)
vertically or diagonally. Where slats are used, they
must be attached to the top and botiom of the fence
so that they cannot be removed for gaining a hand- or
foothold on the fence. The slats must be of a width
that reduces the openings to less than 1%, inches (44
mm). :

Chain link fencing is also available in 1"/ -inch (32

mm) size (mesh). The resulting diagonal opening is

1°l, inches (44 mm). Therefore, slats would not be

required for this size of cfiiain link fence.

GENERAL COMPLIANCE

1% INCHES
MAXIMUM

ELEVATION VIEW.
For SL: 1 inch =254 mm.
FIGURE 305.2.7

MAXIMUM OPENING WIDTH IN
BARRIERS BUILT WITH CHAIN LINK FENCING

305.2.8 Diagonal members. Where the barrier is composed
of diagonal members, the maximum opening formed by the
diagonal members shall be not more than 1%, inches (44
mm). The angle of diagonal members shall be not greater
than 45 degrees (0.79 rad) from vertical. :

*+ Some barrier designs use diagonal members (attice-
work) as part of the barrier. Where diagonal members
are installed, the angle cannot be more than 45
degrees (0.79 rad) from vertical and the opening cre-
ated by the diagonal members cannot be greater than
1%, inches (44 mm) so a child cannot wedge a foot in
the opening to climb the barrier (see Commentary
Figure 305.2.8).

| NOT GREATER
THAN 1% INCHES

For SI: 1 inch = 25.4 mm,

FIGURE 305.2.8
MAXIMUM OPENING WIDTH IN BARRIERS
BUILT WITH DIAGONAL MEMBERS

2015 INTERNATIONAL SWIMIMING POOL AND SPA CODE® COMMENTARY 3-15




Latch mounting position if mounted less than 54> high

'Pookl side

No space B o , , f of fence
graeter than NE - - = A , R
1% within T ¢ A :
18” oflatch | | . | - - 487 Latch
' : N - mounted on
Self closing, . \\ pool side’?f
self latching ] T fence, 37
gate must — ||| : ‘ down (min.)
swing away ' o | | from top if
from_pool ; ' l . mounted
o T 1 . ' ~ less than 54”
| “from grade
or deck

If latéh“is mounted less than 54” from grade,‘ it must be mounted on the pool side of the

m the top of the gate and have no space greater than '2”
within 18 of: the latch.
Figured '

gate, a minimum of 3” down fro

Requirements for gates leading to pool

‘ | . 1100] ' : Fence

Gate must swing
\ away from pool
Gate and be self
must 1 . : , closing and
ﬂQ_t_ | latching
swing N ‘ /
toward
pool : ‘

Figure 5

7. Where an above-ground pool structure is used as a barrier or where the barrier is
mounted on top of the pool structure, and the means of access is a fixed or removable
ladder or steps, the ladder or steps shall be surrounded by a barrier, which meets the
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release. The inside (backside of the gale) release
mechanism must be protected against tampering
from the cutside of the gate by providing a solid panel
or mesh with openings of not greater than '/, inch
(12.7 mm). The panel or small cpening mesh must
extend not less than 18 inches (457 mm) in all direc-
tions of the inside latch-release mechanism [see
Commentary Figure 305.3.3(1)].

This section reflects the “traditional approach” for
latch-release mechanisms on pedestrian access
gates to pool and spa areas. Although suitable for
most residential (as defined by this code) pool and
spa access gates, this approach might not coordinate
with designs for accessibility and controlled access
needs in a public environment. For example, a latch-
release on the inside (backside) of the gate or at a
54-inch height above the walking surface on either
side of a gate is out of the reach range for persons
seated in a wheelchair, Key card or key entry might
also he necessary to control when the pool or spa
can be used and who can use the poo! or spa [ses
Commentary Figure 305.3.3(2)]. Therefore, the
designer of the barrier system and pedestrian access
gate for a public environment will need to assess
each gate arrangement against all code requirements

GENERAL COMPLIANGE

FIGURE 305.3.3(2)

KEY CARD ENTRY ON GATE TO POOL AND SPA

AREA MIGHT REQUIRE ALTERNATIVE METHOD
APPROVAL

and the needs of the client in order to propose an
alternative method to the code official for compliance
to this section (see Section 104.11).

BARRIER:

GATE
SWI‘N G

N

VIEWA

I
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GATE

= PLAN VIEW ~

SOLID PANEL (OR MESH PANEL
W/OPENINGS OF ¥ INCH OR LESS)
WITHIN 18 INCHES OF GATE
LATCH ﬂELEAErE LEVER

~VIEW A=

i
For SIL: 1 inch =25.4 mm, ’

~PODLORSPA~
SIDE OF
BARRIER
VIEW B
GATE LATCH RELEASE
LOCATED
oure i
RELEASE THAN 3 INCHES
A |> BELOW TOR OF GATE

e e P Sl et ko

DI R A R e AT,

=

~VIEWB ~

FIGURE 305.3.3(1)

| LOCATION AND PROTECTION OF BARRIER GATE LATCH
RELEASE WHERE LOCATED AT LESS THAN 54 INCHES ABOVE WALKING SURFACE
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requirements of items | through 6. A removable ladder shall not constitute
an acceptable alternative to enclosure requirements. (Figure7, 8 and 9)

Ladder Enclosure

Figure 7

Maximum Space Between Top Mounted Barrier and Pool Wall

BOTTOM OF

BARRIER =~

N B 4" MAXIMUNM OPENING
¥

X

i

“~TOP OF

POOL FAAME
e
—_—
e}
lo}

2%

Figure 8
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Pool with top mounted barrier and stair gate

Figure 9

8. Where an above-ground pool on a sloped site that will make a portion of the top of
the pool structure to be less than 48” to grade, a minimum of 3-foot level surface
around the portion of the pool structure that is less than 48 to grade should be
provided. The level surface should be measured away from the pool wall to the
excavation edge and should be tapered away from the pool at a minimum of 45-
degree angle for a distance of one half the level surface. (Figure 10)

Pool wall acting as barrier on a sloped site

C
>
/ Existing grade level T
’J_‘—H_—\ 48” Above
Slope ' min <— ground pool
excavation ] wall
Min. 45 °

Excavate this |

area to provide
level ared next 66 3 Foot Minimum

pog) Figure 10
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9. For above ground pools, the pool wall my act as the barrier as long as the walls are at
least 48" high on the outside of the pool and there is no backfill placed against the
pool that would reduce the height of the wall to less than 48,

\ D.je'cks_' fbr_' Above Ground Pools

If a deck is to be constructed around an above ground pool and there is not another barrier
~ that meets the requirements of items 1 thorough 8 above, the following must be meet:

1. The pool wall must be 48 above grade.

2. Stairs to deck are to have barriers on both sides. :

3. There is a gate at the bottom of the stairs that meets the requirements of a barrier

above. (Figure 11)

Barriers around Stairs

=—a gl toiias

Figure 11

The following applies to all decks around pools weather they are being used as a

barrier or not:

4. Footings are required for decks, minimum 30 inches deep.

5. Stairs must be 36” wide, steps are to have a maximum rise of 8 ¥4” and a
minimum run of 97, (Figurel2)
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Stair Dimensions Requirements
9”

v

. |

8 ‘15/4” —>

Figurel2 |

7. Staifs must be é(jd’él' in rise and tread depth to within 3/16”.
8. A- graspable handrail must.be provided on all stairs. The handrail must be
- mounted 34” to 38” above the stair nosing. (Flgule 13)

Example of Graspable Handralls

IHandlall w1th cnrcular 1 % min. to 2 5/8 max. diameter.

/",“'"’"' - 1 %” min. to 2 %” max. |
D2SPNDLE ".'E,‘E
2X2 SPINDLE
JIANDRAIL'
- BRACKET
2X6 ""/ FORMED MANDRAIL

Handrails on stairs must be easy graspable. Note: A 2x4 or 2x6 mounted on top of
the guard is not considered graspable
Figurel3

9. A railing is required around ény deck more than 30” above grade. The railing
‘must be 36” high, have balusters no more than 4” apart. (Figure 14)

Deck Railing Requirements

LESS THAN &
CLEAR OPENING

T

Figure 14

N
T

(= ——— Y
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Article 680 | Swimming Pools, Spas, Hot Tuhs, Fountains, and Similar Installations

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

Author’s Comment:

® The requirements contained in Part | of Article 680 apply
o permanently installed pools [680.20], storable pools
[680.30], spas and hot tubs [680.42 and 680.43], and foun-
tains [680.50].

680.1 Scope

The requirements contained in Article 680 apply to the installation of
electric wiring and equipment for swimming pools, hot tubs, spas,
fountains, and hydromassage bathtubs. Figure 6801

F’ools Spas, Hof Tubs, and Fountai
“Scope
. 680.1

Figum 6801

680.2 Definitions

Dry-Niche Luminaire. A luminaire intended for installaiion in the floor
or wall of a pool, spa, or fountain in a niche that’s sealed against the
entry of water.

Forming Shel. A structure mounted in the wall of permanently
installed pools, storable pools, outdoor spas, outdoor hot tubs, or foun-
tains designed to support a wet-niche luminaire. Figure 680-2

] i Formmg Shell |,
680.2 Def:mt:on .&

Figure 680-2

Fountain. An ornamental pool, display pool, or reflection pool.

Hydromassage Bathtub. A permanently installed bathiub with a recii-

A permanenlly mstal!ed balhlub w:lh a recirculation
piping system designed lo accepi, circulale, and
5 dlscharge waler afler each use.

Figure 680-3

culating piping system designed to accept, circulate, and discharge
water after each use. Figure 680-3

Low-Voltage Contact Limit. A voltage nol exceeding the following
values: Figure 680-4

FREE PDF—Pools and Similar Installations 2014 NEC
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Article 680 | Swimming Pools, Spas, Hot Tubs, Fountains, and Similar Installations

Low-Vollage Contact Limil
680.2 Definition

Avoliage not exceeding the following values:
(1) 15V RMS for sinusoidal ac,
(2) 21.20V peak for nonsinusoidal ac,
(3) 30V conlinuous dc, or
(4) 12.40V peak for dc interrupled al a rate
of 10 1o 200 Hz.

Cazephl #5013, sws el iom

Figure 680-4

(1) 15V (RMS) for sinusoidal alternating current
(2) 21.20V peak for nonsinusoicfal alternating current
(3) 30V for continuous direct current

(4) 12.40V peak for direct current that's interrupted at a rate of 10 to
200 Hz.

Maximum Water Level. The highest level that water reaches before it
spills out. Figure 680-5

Maximum Water Level
G80.2 Definilion

Maximum
Water Level

\&

N1 ]

Normal

‘} ' : Water Level

Crf el 7213, wea el Trin

The highest level ihat water
reaches before spilling out.

Figure 680-5

Permanently Installed Swimming, Wading, Immersion, and Therapeutic

- Poals. Those constructed in the ground or partially in the ground, and all

‘others capable of holding water in a depth greater than 42 in., and pools
installed inside of a building, regardless of water depth, whether or not
served by electrical circuits of any nature. Figure 680-6

Permanently Installed Swimming Pool * -
680:2 Definition

1 Thse constructed in the groundor partially
" in the ground, and all others capable of
» holding water in a depth greater than 42 in.

] Copyia™ &' cHZ Cum i ¢

Figure 680443

- Author’s Comment:

B The definition of a pool includes baptisteries (immersion
pools), which must comply with the requirements of Article

680.

Pool. Manufactured or field-constructed equipment designed to con-
tain water on a permanent or semipermanent basis and used for
swimming, wading, immersion, or other purposes.

Spa or Hot Tub. A hydromassage pool or tub designed for recreational
or therapeutic use typically not drained after each use. Figure 680~7

Storable Swimming Poo), or Storable/Portable Spas and Hot Tubs. An
aboveground pool, or spa, or hot tub with a maximum water depth of
42 in. Figure 680-8

Author’s Comment:

®  Storable pools are sold as a complete package that con-
sists of the pool walls, viny! liner, plumbing Kkit, and pump/
filter device. Underwriters Laboratories, Inc. (UL) requires the
pump/filter units to have a minimum 25 i cord o discourage
the use of extension cords.

FREE PDF—Pools and Similar Installations 2014 NEC
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Article 680 | Swimming Pools, Spas, Hot Tubs, Fountains, and Similar Installations

Spa or Hot Tub
680.2 Definition

A hydromassage pool or iub designed for :
recreational use thal isn’t drained after each use.

Copp M T0T, avew REanbat Cem

Figure 6807

‘Wel-Niche Luminai
i 60 2 Definition ¥F

Alummalre mtended lo. be mstalled ina formmg shel where
he luminaire will be completely surrounded by water

Figure 680-9

B3 Slorable Pools: or Siorable/Portable
Spas and Hol Tubs
», 680.2 Definition

Max:mum Depth
| of 42 in.

Copmult 2014 vars KA a1 com

An aboveground pool, spa, or hot tub
with a maximum water depth of 42 in.

Figure 680-8

Wet-Niche Luminaire. A luminaire intended 1o be installed in a farm-
ing shell where the luminaire will be completely surrounded by water.
Figure 680-9

680.3 Other Articles

The wiring of psrmanently installed pools, storable pools, spas, hot
tubs, or fountains must comply with Chapters 1 through 4, except as
modified by this article. Figure 680-10

Other Articles
680.3

Wiring for pools, spas, hot tubs, and fountains must
comply with the requirements of the NEC Chapters
1 through 4, except as medified by Article 680.

LRIV VEREE LSV T VR Proam S b B

i T2 d DM e bfadiz  ann

Figure 680-10

680.7 Cord-and-Plug-Connected Equipment

Fixed or stationary equipment other than an underwater luminaire for
permanently installed pools can be cord-and-plug-connected to facili-
tate removal or disconnection for maintenance or repair.

(A) Length. Except for storable pools, the cord must not exceed 3 ftin
length.

FREE PDF—Pools and Similar Installations 2014 NEC
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Article 680 | Swimming Pools, Spas, Hot Tubs, Fountains, and Similar Installations

Author’s Comment:

B The NEC doesn't specily a maximum cord length for a stor-
ahle pool pump motor.

(B) Equipment Grounding Conduclor. The cord must have a copper
eguipment grounding conductor not smaller than 12 AWG and the cord

must terminate at a grounding-type attachment plug.

680.8 Overhead Conductor Clearance

Overhead conductors must meet the clearance requirements.
contained in Table 680.8(A). The clearance is measured from the max-
imum water level.

(A) Overhead Power Conductors. Permanently installed swimming
pools; storable pools, outdoor spas, outdoor hot tubs, fountains, diving
structures, observation stands, towers, or platforms near overhead
service conductors and other overhead conductors must not be placed
within the clearances contained in Table 680.8(A). Figure 680-11

‘\\ 23] > PPc;weSr Conduc(:jt?:rs i
ver Pools, Spas, and Fountains
B s s:?o.a(A)

&\;/jfﬁ

Overhead service and other {
overhead cgnductors 750V and | !

0-750V  jess musl be located no less

225 ft than 22.5ft from the wateror !
base of a diving platform.
-l
Comrntt 2004, wera bl fok crn ’ ‘!w l
‘e i
2 e Ll
sl lisailidloodf

1 Clearance from the waler is laken |
[ from the maximum water level.

Pool

Figure 68011

Author's Comment:

B This rule dossn't prohibit utility-owned overhead service-drop
conductors from heing installed over a permanently installed
pool, storahle pool, outdoor spa, outdoor hot tub, or foun-
(ain [90.2(B)(5)]. It does prohibit a permanently installed pool,
storable pool, outdoor spa, outdoor hot tub, or fountain from
being installed under an existing .service drop that isn't at
least 22% ft above the waler.

(B) Communications Systems. Permanently installed pools, stor-
able pools, outdoor spas, outdoor hot tubs, fquntai'ns, diving structures,
ohservation stands, towers, or platforms must not be placed under, or
within, 10 ft of communications cables. Figure 68012

Communications Cable
Over Pools, Spas, and Founiains
680.8(B)

Communications cable must be located no ]

less than 10 ft from waler, diving structures,

observalion stands, towers, or platforms. ]
L

Cgo 62013, wirie R )l e

{a ; Pool I Clearance from the water is taken
4 | from the maximum water level.

Figure 680-12

Author’s Comment:

m  This rule doesn't prohibit a utility-owned communications
overhead cable from being installed over a permanently
installed pool, storable pool, outdoor spa, outdoor hot tub, or
fountain [90.2(B)(4)]. It does prohibit @ permanently installed
pool, storable pool, outdoor spa, outdoor hot tub, or fountain
from being installed under an existing communications utility
overhead supply that isn't at least 10 ft above the water.

FREE PDF—Pools and Similar Installations 2014 NEC
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Article 680 | Swimming Pools, Spas, Hot Tubs, Fountains, and Similar Installations

680.9 Electric Water Heaters

The ampacity of branch-circuit conductors and overcurrent device_s for
pool or outdoor spa and hot tub water heaters must not be less than
125 percent of the total nameéplate rating. Figure 680—13

Electric Pool Waler Heaters
680.9

[ The ampacity of branch-circuit conductors-and
mm Overcurrent protective devices for pool or ouldoor:

spa and hot tub waler heaters can't be less than |
125 percent of the lotal nameplate rating.

|
|

.

40A Pool Water Heater:

40A % 1.25 = 50A [240.6(A)]
- Use 50A Overcurrent Device
" Use 6 AWG Rated 55A at 60°C
' [Table 310.15(B)(16)]

Figure 680-13

CognepA N 19, swam L 1eHoll cem

680.10 Underground Wiring

Underground wiring isn't permitted under permanently installed pools
or within & ft horizontally from the inside wall of the pool unless nec-
essary to supply the permanently installed pool or storable pool
equipment. Figure 68014

If space limitations prevent underground wiring from being at least
5 ft away, wiring must he installed in complete raceway systems of
rigid metal conduit, intermediate metal conduit, or PVC conduit. Figure

680-15

The minimum cover is 6 in. for rigid metal conduit and intermediate
metal conduit. Nonmefallic raceways must have at least 6 in. of cover,
4in. of which must be concrete. Nonmetallic raceways listed for direct
burial without concrete encasement require 18 in. of cover [Table
680.10].

- Underground Wiring Location'

under a pool or within 5 it horizontall

of the inside wall of a pool.

- e
l} thil W Bt i ouen 3 ]
o . VIOLATION 1 ‘
g . 5ft Underground wiring 1.~ i
ey “____1_{ lessthan 5 it from 7 S i
e % ——"1 the wall of the pool. } i '
& IL |
f i P | ll t
BT | ‘ o0 [l :
Figure 68014

Underground Wiring PRI

Space Limitaticns

680.10

RMC, IMC, or PVC

t}:

7

Ll space limitalions preventi |
5 ft of space from the pool, f
underground wiring must
be installed in a complele

| raceway system.

Copp el waa e vl uow

]
i
|
I
|
i
{
]
{
I
!

Figure 680-15

680.11 Equipment Rooms and Pits

Permanently installed pool, storable pool, outdoor spa, outdoor hot tub,
or fountain equipment must not be located in rooms or pits that don’t
have drainage that prevents water accumulation during normal opera-
tion or filter maintenance. Figure 680-16

FREE PDF—Pools and Similar Installations 2014 NEC
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Article 680 | Swimming Pools, Spas, Hot Tubs, Fountains, and Similar Installations

B Equipment Rooms and Pits
680.11

Electrical equipment can only be in rooms |
or pils thal have drainage that prevenls
waler from accumulating during normal

operation or filter maintenance. .
Equipment

.+ Pil or Room
I 1
“&r

M.IMLE

SRS L
Pool ® 'i-'— e |

Loty 213 o Shes bl com

Figure 68016

B Pool, Spa, Hot Tub, or Fountain Equipment
Maintenance Disconnect
680.12

The disconnecling means for
utilization equipment must be:
- Readily accessible
= Within sight of the equipment |
= At least 5 ft from the water i
unless separated by a barrier |
H | I 4 k-3 -3 "
Measured from the water’s
edge along the shortest
path to the disconnect.

e

Lzt 101
vz Lkl I L

Figure 680-17

680.12 Maintenance Disconnecting Means

680.21 Motors

A maintenance disconnecting means is required for the permanently
installed pool, storable pool, outdoor spa, outdoor hot tub, or fountain
equipment, other than lighting, for these water bodies.

The maintenance disconnecting means must be readily accessible and
located within sight and at least 5 ft from the permanently installed
pool, storable poo!, ouldoor spa, outdoor hot tub, or fountain equip-
ment unless separated from the open water by a permanently installed
barrier that provides a 5-foot reach path or greater. This horizontal
distance is measured from the water's edge along the shortest path
required to reach the disconnecting means. Figure 68017

Author's Comment:

®  According to Article- 100, “within sight” means that it's visihle
and not more than 50 ft from one to the other.

Part il. Permanently Installed Pools,
Outdoor Spas, and Outdoor Hot Tubs

680.20 General

The installation requirements contained in Part | and Part Il apply to
permangntly installed pools [680.20], spas, and hot lubs [680.42 and
680.43].

(A) Wiring Methods. The wiring to a motor must comply with (A)(1)
unless modified by (A)2), (A)3), (A)(4), or (A)(5). Figure 680-18

Pool Molors - Wiring Methods - General
680.21(A)

i Liquidtight for Flexible
Connections [680.21(A)(3)]

| ;
e LG NUSEREA S G Sy eibins a4 il wAk 3 ]

RMC, IMC, PVC, and MC cable
listed for the locatlion, and EMT
as permitted by 680.21(A)(2).

Copy1 201
s etk 6B

insulaled copper equipment grounding conductor sized

|
|
J All of these permilted wiring methods require an
E lo 250.122 but not smaller than 12 AWG [680.21(A)(1)].

Figure 680-18
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Article 680 | Swimming Pools, Spas, Hot Tubs, Fountains, and Similar Installations

{1) General. Branch-circuit conductors for permanently installed pool,
outdoor spa, and outdoor hot tub motors must be installred in rigid
metal conduit, intermediate metal conduit, PYC conduit, or Type MC
cable listed for the location (sunlight-resistant or for direct burial). The
wiring methods must contain an insulated copper equipment ground-
ing conductor sized in accordance with 250,122, based on the rating
of the overcurrent device, but in no case can it be smaller than 12

AWG.

(2) On or Within Buildings. EMT can be installed on or within
buildings. '

Author’s Comment:

m |f electrical metallic tubing is used, it must contain an insu-
lated copper equipment grounding conductor as required hy
680.21(A)(1).

(3) Flexible Connections. Liquidtight flexible metal or liquidiight
flexible nonmetallic conduit is permitted, however it must contain
an insulated copper equipment grounding conductor as required by
680.21(A)(1). '

{4) One-Family Dwelling. Any Chapter 3 wiring method can be used
on the interior of a one-family dwelling unit or accessory building
associated with the dwelling unit. Raceways must contain an insu-
lated copper equipment grounding conductor as required by 680.21(A)
(1), and cabie assemblies can utilize an uninsulated copper equipment
grounding conductor but it must be enclosed by the outer sheath of
the cable assembly. Figure 68019

Pool Motors for One-Family Dwelling’
5 Wiring Methods
| 680.21(A)(4)

Any GChapter 3 wiring method in the
interior of a dwelling unit can be used
for a pool-associated motor.

Corgpe 15 11
e

Figure 68019

(5) Gord-and-Plug Connections. Cords are permitted if the length
doesn’t exceed 3 1t and it contains a copper equipment grounding
conductor, sized in accordance with 250.122, based on the rating of
the overcurrent device, but not smaller than 12 AWG. Figure 680—20

Pool Molors
Cord-and-Plug Connecled

680.21(A)(5)

a

. A cord no longer than 3 ft with an attachment plug and :
containing a copper equipment grounding conductor
. not smaller than 12 AWG is permitted for pool motors.

Ceopyright 20 exv\deboloen

Figure 680-20

Author’s Gomment:

®  For putdoor spas and hot ubs, the cord must be GFCI pro-
tected and it can be up to 15 ft long [680.42(A)(2)].

(C) GFCI Protection. GFCI protection is required for outlets supply-
ing pool pump motors connected to single-phase, 120V through 240V
branch circuits, whether by receptacle or by direct connection. Figure
68021

680.22 Lighting, Receptacles,
and Equipment

(A) Receptacles.

(1) Required Receptacle Location. One 15A or 20A, 125V recepta-
cle must be located not less than G ft and not more than 20 ft from the
inside wall of a permanently installed pool, outdoor spa, or outdoor hot
tub. This receptacle must be located not more than 6%z ft above the
floor, platform, or grade level serving the permanently installed pool,
outdoor spa, or ouidoor hot tub. Figure 680-22
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Pools, Outdoor Spas, and Ouldoor Hot Tubs
GFCI-Prolected Qullels
680.27(C)

S 3 | I
- ¢ i 1

GFCI protection is required for oullels supplmeJ
pool—pump molors connecled 1o 1-phase, 120V |~
: through 240V circuils, whether by receptacle or |

+ direcl connaclion. i

Receplacle for Pool
“¢ Circulation System
680.22(A)(2)

Receptacles located between 6 and 10 ft
from the water for loads direclly related to
the circulation and sanitation system must:
(1) Consist of a single receptacie,

(2) Be of the grounding lype, and

{3) Have GFCI protection.

Com T PR 013 wne LhcHO 23T

Figure 68027

il Pools - Required
i Receptacle Localion
680.22(A)(1)

& Al least one 15A or 20A, 125V convenience receptacle :
B must be installed belween 6 and 20 ft from the water
B and nol more than 61 Gin. above grade

Figure 680-22

(2) Circulation System. Receptacles for permanently installed pool,
outdoor spa, and outdoor hot tub motors, or other loads directly related
to the circulation system must be located not less than 10 ft from the
inside walls of a permanently installed pool, outdoor spa, or outdoor
hot tub, or not less than 6 ft from the inside walls of a permanently
installed pool, outdoor spa, or outdoor hot tub if they meet all of the
following conditions: Figure 680-23

(1) Consist of a single receptacle
(2) Be of the grounding type
(3) Have GFCI protection

Figure 680-23

(3) Other Receptacles. Receptacles not for motors or other loads
directly related to the circulation system must be not less than 6 ft
from the inside walls of a permanently installed pool, outdoor spa or
outdoor hot tub. Figure 680-24

Localion of Other Receplacles in Pool Areas
’ 680.22(A)(3)

Recepiacles nol supplying loads direclly re)ated lo
circulation systems must be located not less than 6 fi
from 1he inside walls of the pool.

Cenpindd 20, v KAl (om

Figure 680-24

(4) GFCI-Protected Receptacles. 15A and 20A, 125V receptacles
located within 20 ft from the inside walls of a permanently installed
pool, outdoor spa, or outdoor hot tub must he GFCI protected. Figure

680-25
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Pools, Outdoor Spas, and Ouldoor Hol Tubs =.,
GFCI-Protected Receptacles
680. 22(A)(4)

6] 15 and 20A 125V receptacles Iocated w;thm
20 ft of the water must be GFCI protected.

i i

orci |4t
------- Protection "}
Tl IM f

Figure 68025

Author’s Comment: -

& Qutdoor dwelling uni receptacles must be GFCI protected, -
regardless of the distance from a permanently installed pool,
spa, or hot tub [210:8(A)(3)].

| Al 15A and 20A, 125V receptacles for nondwelling units
* located outdoors require GFCI protection [210.8(B)(4)].

(5) Measurements. The receptacle distance is measured as the short-
est path an appliance cord would follow without passing through a
wall, doorway, or window.

(B) Luminaires and Ceiling Fans.

(1) New Outdoor Installations. Luminaires and ceiling fans installed
ahove the water, or the area extending within 5 ft horizontally from the
inside walls of a permanently installed pool, outdoor spa, or outdoor
hot tub, must not be less than 12 ft above the maximum water level.

(3) Existing Installations. Existing luminaires located less than 5t
horizontally from the inside walls of a permanently installed poal,
outdoor spa, or outdoor hot tub must be not less than 5 ft above the
surface of the maximum water level, must be rigidly attached to the
existing structure, and must be GFCI protected. Figure 680-26

(4) Adjacent Areas. New luminaires installed between 5 ft and 10 ft
horizontally from the inside walls of a permanently installed pool, out-
door spa, or outdoor hot tub must be GFCI protected, unless installed
not less than 5 ft above the maximum water level and rigidly attached
to the existing structure adjacent to or enclosing the permanently
installed pool, outdoor spa, or outdoor hot tub.

Exisling Luminaires Within 5 fi of Water
680.22(B)(3)

I J—J Ex;strng luminares must be:
i =1 =" « GFCl protected,

|+ Rigidly attached 1o the structure,
! * At leasi 5 it above the water level.

,,1 I Located i P
Within 5 ft ==
IHonzontally, P '/ {

Figure 680-26

. (6) Low-Voltage Luminaires. Listed |uminaires that don't require

grounding, and that meet the low-voltage contact limii, can be less
than 5 ft from the inside walls of the pool. Figure 68027

F’ools Outdoor Spas, and Oulc}oor Hot Tubs | Sy
Low-Voltage Luminaires '
680.22(B)(6)

Luminaires can be less than & ft from the inside -
walls of a pool if listed 1o not require grounding and

the power supply [680.23(A)(2)).is listed for pool use,

‘v@l*‘l I‘.%fl

,j—_d;-,‘irf*

! "'kf S

‘, R
‘ OKAY '?- . a

Cepynplt 2094
v L et bdiaean

Figure 680-27

Author’s GComment:

m  The Low-Voliage Contact Limit is defined in 680.2.
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(C) Swiiching Devices. Circuit breakers, time clocks, pool light
switches, and olher swilching devices must be located not less than
5 ft horizontally from the inside walls of a permanently installed pool,
outdoor spa, or outdoor hot tub unless separated by a solid fence, wall,
* or other permanent barrier, unless the switching device is listed as
being acceptable for use within 5 f1. Figure 68028

Switching Devices - 5 Ft from Inside Wall of Pool
680.22(C)

Switches must be at least
+ 1 & it horizontally from the I g
I inside wall of the pool uniessi i
' separated by a barrier. i
7/
i I
/f ¥

S0yt IMinsi

1

{ H F=3

1 <ol T
ik ' By
|‘|-'-‘_
5 -
i.{l
=

i e _f.' S

Figure 680-28

(D) Other QOutlets. Other outlets must not be located less than 10 ft
from the inside walls of a permanently installed pool, outdoor spa, or
outdoor hot tub. The receptacle distance is measured as the shortest
path an appliance cord would follow without passing through a wall,
tdoorway, or window [680.22(A)(5)].

Note: Examples of other outlets may include remote-control, signaling,
fire alarm, and communications circuits.

680.23 Underwater Luminaires

(A) General.

(2) Transformers and Power Supplies. Transformers and power sup-
plies for underwater luminaires must be listed.

(3) GFCI Protection of Underwater Luminaires, Belamping. Branch
circuits that supply underwater luminaires operating at more than 15Y
for sinusoidal alternating current, 21.20V peak for nonsinusoidal alter-
nating current, 30V for continuous direct current, and 12.40V peak
for direct current interrupted at a rate of 10 to 200 Hz or less [680.2
Low-Voltage Contact Limit] must be GFCI protected. Figure 680-29

Underwater Luminaire - Relamping
680.23(A)(3)

|
|
i
{
|

|

!.:.im.fd-..sa.a‘.-z?z'uiujldl : li‘.’.l

Branch-circuit wiring to an underwaler luminaire must be
GFCI protected if the luminaire operates at more than:

(1) 15V sinusoidal ac,

| (2)21.20V nonsinusoidal ac,

' (3) 30V continuous dc, or

(4) 12.40V peak for dc interrupted at a rate of 110 to 200 Hz.

Czopight 201, sy Mde3 rem

Figure 680-29

(5) Wall-Mounted Luminaires. Underwater luminaires must be
installed so that the top of the luminaire lens isn't less than 18 in.
below the normal water level. Figure 680-30

Underwaler Luminaire - Wall Mounted

. 680.23(A)(5)
il

Pt siraaeidl i
! ] Y T
1 | 18in.
i | Max
i 1
|

Underwater luminaires must be installed so that the |
top of the lunimaire lens isn't less than 18 in. below |
the normal water level. {

oo B AIE ravrt EVREHOY o

Figure 680-30
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(B) Wet-Niche Underwater Luminaires.

(1) Forming Shells. Forming shells for wet-niche underwater lumi-
naires must be equipped with provisions for raceway entries. All
forming shells used with PVC conduit systems must include provisions
for terminating an 8 AWG copper conductor,

(2) Wiring to the Forming Shell. The raceway that extends directly
to the underwater pool wet-niche forming shell must comply with (a)

or (h).
{a) Metal Raceway. Brass or corrosion-resistant rigid metal conduit
approved by the authority having jurisdiction.

(b) Nonmetallic Raceway. A nonmetallic raceway to thé forming shell
must contain an 8 AWG insulated (solid or stranded) copper bonding
jumper that terminates to the forming shell and junction box. Figure
680-31

Nonmetallic Conduit to Forming Shell - Grounding

680.23(B)(2)(b,
f:?_n_efl_b_o_ard F__(_ _) (2)(b) Junction
' ; (Deck)

Time Clock oF:' :
Snap Switch

Forming shells used with nonmetallic
cenduit must include an 8 AWG insulated
copper bonding conductor.

Forming
Shell

Cepprbpd 014, worsr ABDH A 000

To Equipotential ~ Wel-Niche

Bonding Grid "\ Luminaire sy

Figure 680-31

The termination of the 8 AWG bonding jumper in the forming shell
must be covered with a listed potting compound to protect the con-
nection from the possible deteriorating effects of pool water.

(6) Servicing. The forming shell location and length of cord in the
forming shell must allow for personnel to place the removed luminaire
on the deck or other dry location for maintenance. The luminaire main-
tenance location must be accessible without entering or going in the
pool water. Figure 680-32

, Underwater Luminaire - Servicing
! 680.23(B)(6)

The forming shell location and length of
the cord must allow personnel to place the
luminaire on a dry location for servicing.

g a1 2003, wnia Ll Kl i

Figure 680-32

Author’s Comment:

®  While it may be nscessary to enter the pool water, possi-
bly with underwater breathing apparatus in some cases,
the cord must be long enough to allow the luminaire to be
brought out and placed on a deck or other dry location where
the relamping, maintenance, or inspection can take place
without entering the pool water,

(F) Branch-Gircuit Wiring.

(1) Wiring Methods. Branch-circuit wiring for underwater luminairas
must be contained in rigid metal conduit, intermediate metal conduit,
liquidtight flexible nonmetallic conduit, or PYC conduit [680.23(B)(2)].

Electrical metallic fubing is permitted to be installed on buildings and
electrical nonmetallic tubing, Type MC cable, electrical metallic tubing,
or Type AC cable is permitted to be installed within buildings. These
wiring methods must contain an insulated copper equipment ground-
ing conductor sized in accordance with Table 250.122, based on the
rating of the overcurrent device, but in no case can it be smaller than

12 AWE.

Ex: If conneciing to transiormers for pool lights, Iiquidtight flexible
metal conduit is permitted in individual lengths not exceetling 6 fi.

(2) Equipment Grounding Conductor. For ofher than listed
low-voltage luminaires not requiring grounding, branch-circuit con-
ductors for an underwater luminaire must contain an insulated copper
equipment grounding conductor sized in accordance with Table
250.122, based on the rating of the overcurrent device, but not smaller

than 12 AWG. Figure 680-33
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Pool Light - Equipment Greunding Conductor
680.23(F)(2)

nar
= Ll JL i~
;uu..(.‘-d.i.a.mu..;:yt il

i
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i !
|

|
|

-Ekc'epl for listed Jc-J-w‘—\'ro'J’lége Juminares ot requiring
grounding, a pool light EGC must be an insulated
copper conductor that's a minimum size of 12 AWG. |

¥
i

i Cigeor 472 2913 wvens, K eedichien

Figure 680-33

The circuit equipment grounding conductor for the underwater lumi-
naire must not be spliced, except as permitted in (a) or (b).

(@) If more than one underwater luminaire is supplied by the same
branch circuit, the circuit equipment grounding conductor can ter-
minate at a listed pool junction box that meets the requirements of
680.24(A).

{b) The circuit equipment grounding conductor can terminate at the
grounding terminal of a listed pool transformer that meets the
requirements of 680.23(A)(2).

(3) Conductors, The branch-circuit conductors on the load side of a
GFCI or transformer for underwater luminaires must not occupy race-
ways or enclosures containing other conductors unless one of the
following conditions applies:

(1) The other conductors are GFCI protected.
(2) The olher conductors are equipment grounding conductors.

(3) The olher conductors are the supply conductors to a feed-through
type GFCI.

(4) The GFCI-protected conductors are within a panelboard.

680.24 Junction Box, Transformer,
or GFCI Enclosure

(A) Junction Box. The junction box (deck box) that connects directly
to an underwater permanently installed pool, outdoor spa, or outdoor
hot tub luminaire forming shell must comply with the following:

(1) Gonstruction. The junction box must be listed as a swimming pool
junction hox, and must be: Figure 680-34

Junction Box for Undérwa!er Luminaire
680.24(A)(1)

|

b et doeali 2k P A 0 b S el e L

ol

Ajunction box connecled 10 a raceway ‘ Forming
that extends directly to the forming shell : Shell
must be listed for this purpose. :

Loge gt THI, verss A hore B um

Figure 680-34

(1) Equipped with threaded entries or-a nonmetallic hub,
(2) Constructed of copper, brass, or corrosion-resistant material
approved by the authority having jurisdiction, and

(3) Provide electrical continuity between metal raceways and ground-
ing terminals within the junction box.

Author's Gomment:

® |n addition, the junction box must be provided with at least
one grounding terminal more than the number of raceway
entries [680.24(D)], and the junction box must have a strain
relief for the cord [680.24(E)].
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(2) Installation. If the luminaire operates at over 15V for sinusoi-
dal alternating current, 21.20V peak for nonsinusoidal alternating
current, 30V for continuous direct current, or 12.40V peak for direct
current interrupted at a rate of 10 to 200 Hz [680.2 Low-Voltage Gon-
lact Limit], the junction box location must comply with (a) and (b). If

the luminaire operates at 15V for sinusoidal alternating current, 21.20V -

peak for nonsinusoidal alternating current, 30V for continuous direct
current, or 12.40V peak for direct current interrupted at a rate of 10
to 200 Hz or less [680.2 Low-Voltage Contact Limit], the junction box
location is permitted to comply with (c).

(a) Vertical Spacing. The junction box must be located not less than

4 in. above the ground or permanently installed pool deck, outdoor spa
deck, or outdoor hot tub deck, or not less than 8 in. above the max-
imum water level, whichever provides the greater elevation. Figure

680-35

Underwater Luminaire - Installation
Verlical Spacing

680.24(A)(2)(a)
SEPCETE . A 1
Ain. B 8 in. Minimum
Minimum|: |
' i1 |
ttieaticiol b 1 Bt azh ,
: R T Y

Where the luminaire operales at over the low-vollage conlacl

limits [680.2], the junction box must be located not less than

4 in. above the ground or not less than 8 in. above the ‘
 maximum water level, whichever provides the greater elevalion.

DEFERTF L TR BT

Figure 680-35

(b) Horizontal Spacing. The junction box must be located not less
than 4 ft from the inside wall of the permanently installed pool, out-
cloor spa, or outdoor hot tub, unless separated by a solid fence, wall, or
other permanent barrier. Figure 680-36

Author’s Comment:

®  The junction box must be supported by two metal con-
duits threadsd wrenchtight into the enclosure according to

314.23(F).

Underwater Luminaire - Installation
Horizontal Spacing
680.24(A)(2)(b)

oy s AAR, Minimum

|
|

; |
B ! I
VTIPS SR AT T i
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The junclion box must be located nol less than 4 ft
from the inside-wall of the permanently installed poo),
outdoor spa, or outdoor hot tub, unless separated by
a solid fence, wall or other permanent barrier.

a1 2000, 0 s b com

Figure 680-36

(c) Flush Deck Box. For a lighting system operating at 15V for sinu-
soidal alternating current, 21.20V peak for nonsinusoidal alternating
current, 30V for continuous direct current, or 12,40V peak for direct
current interrupted at a rate of 10 to 200 Hz or less [680.2 Low-Voltage
Contact Limit], a flush deck box is permitted if both of the following

apply:

(1) An approved potting compound prevents the entrance of moaisture.

(2) The flush deck box is located not less than 4 ft from the inside wall
of the pool.

(B) Transformer or GFCI Enclosure. If the enclosure for a trans-
former or GFCI is connected to a raceway that extends directly to an
underwater permanently installed pool, outdoor spa, or outdoor hot tub
luminaire forming shell, the enclosure must comply with the following:

(1) Construction. The enclosure must be listed and labeled for the
purpose, and be:

(1) Equipped with threaded entries or a nonmetallic hub,

(2) Construcled of copper, brass, or corrosion-resistant maierial
approved by the authority having jurisdiction, and

{4) Provicled with electrical continuity between metal raceways and
the grounding terminals of the enclosure.

Author's Comment:

m  See the definitions of “Labeled” and "Listed” in Article 100.
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(C) Physical Protection. Junction boxes for underwater pool, spa,
or hot tub luminaires that are mounted above the grade of the sur-
rounding finished walkway must not be located in the walkway unless
afforded protection by being located under diving boards or adjacent
to fixed siructures.

(D) Eguipment Grounding Terminals. The junction box for an under-
water permanently installed pool, outdoor spa, or outdoor hot tub
luminaire must be provided with at least one more grounding terminal
than the number of raceway eniries.

Author’s Comment:

| Typically, there are four grounding terminals in the junction
box and three raceway entries.

(E) Strain Relief. The termination of a flexible cord that supplies an
underwater permanently installed pool, outdoor spa, or outdoor hot tub
luminaire must be provided with a strain relief.

(F) Grounding. The metal parts of a junction box, transformer enclo-
sure, or other enclosure in the supply circuit to a wet-niche lJuminaire
must be connected 1o the equipment grounding terminal of the sup-
plied circuit panelboard. Figure 680-37

Enclosure Grounding
680.24(F)

F.,_a = _Ef!_b -oard i Junclion
! : | Transformer  (Deck)

: : Uil < Box

i ! Time Clock of || :"@ fsol R
: & Snap Switch T PR I
: e : a) | IR !

Metal parts of enclosures in the supply circuit fo a wet-
niche lurminaire musl be connecled lo the equipment
grounding lerminal of the supplied circuit panelboard.

Wet-Niche
Luminaire

Caogprght 2014, v Al ol e

Figure 680-37

680.25 Feeders

{A) Wiring Methods.

(1) Feeders. Feeder conductors to panelboards containing perma-
nently installed pool, outdoor spa, or outdoor hot tub. equipment
circuits must be installed in rigid metal conduit or intermediate metal
conduit. If not subject to physical damage, the following wiring meth-
ods are permitted: Figure 680-38

Pool Feeder Wiring Methods
680.25(A)(1)

. Feeder conduclors to a panelboard
for a permanently instalied pool must
be installed in RMC or IMC. If not
subject lo physical damage, use:
{1)LFNC ;
(2)PVC J ‘
(3) RTRC ! |
(4) EMT in or on a building |

(5; ENT within a building i i

(6) Type MC within a building i

Panelboard
for Pool
Branch Circuits

Copudd 700, s el iy e

Figure 680-38

1% Scan the QR code for a video clip of Mike explaining this topic;
é’g-}% this is a sample from the DVDs that accompany this textbook.

(1) Liquidtight flexible nonmetallic conduit

(2) PVC conduit

{4) Electrical metallic tubing where instalietl on or within a building
(5) Electrical nonmetallic tubing where installed within a building

(6) Type MC cable where installed within a building and not subject to
a corrosive environment

Ex: A feeder conductor within a one-family dwelling unit or two-family
dwelling unit between a remote panelboard and service equipment
can be contained in a cable that contains an insulated equipment
grounding conductor.
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(B) Equipment Grounding Gonductor. An insulated (copper or alu-
minum) equipment grounding conductor must be installed with the
feeder conductors between the grounding terminal-of the pool, outdoor
spa, or outdoor hot tub equipment panelboard and the grounding ter-
minal of service eguipment.

(1) Size. This feeder equipment grounding conductor must be sized
in accordance with 250,122, based on the rating of the overcurrent
device, but not smaller than 12 AWG.

(2) Separate Buildings. If a feeder is run to a separate building panel-
board that supplies permanently installed swimming pool, outdoor spa,
or outdoor hot tub equipment, an insulated equipment grounding con-
ductor must be installed with the feeder conductors [250.32(B)].

680.26 Equipotential Bonding

Author’s Comment:

®  The bonding requirements of this section don't apply to spas
and hot tubs [680.42]

(A) Performance. The required equipotential bonding is intended to
reduce voltage gradients in the area around a permanently installed
pool. Figure 680-39

Equipotential Bonding
Performance
680.26(A)

f N

NSl
Equipolenlial bonding
is intended 1o reduce
voltage gradients in
the pool area.

Copyriald 2004, ey Mgt faltom

Figure 680-39

,.E,:’-;"I:n:qu Scan the QR code for a video clip of Mike explaining this topic;
Eﬁ{s_‘i‘ﬂ this is a sample from the DVDs that accompany this textbaok.

(B) Bonded Parts. The parts of a permanently installed pool listed
in (B)(1) through (B)(7) must be bonded together with a solid copper
conductor not smaller than 8 AWG with listed pressure connectors,

terminal bars, exothermic welding, or other listed means in accor-

dance with 250.8(A). Figure 68040

Permane.nlly Installed Pools
Bonded Parts
680.26(B)

 Metal paris of pool struclures
must be bonded together with
| a solid copper conductor not

i smaller than 8 AWG,

PR LI TN o)

Figure 68040

Equipotential bonding isn't required to extend to or be attached to any
panelboard, service equipment, or grounding electrode.

(1) Gongrete Pool Shells-Equipotential Bonding.
(a) Structural Reinforcing Steel. Unencapsulated structural reinforc-

ing steel in concrete shells must be bonded together by steel tie wires.
Figure 680-41 ;
(2) Perimeter Surfaces. Equipotential bonding must extend 3 ft hor-

izontally beyand the inside walls of a pool including unpaved, paved,
and poured concrete suifaces. Figure 680—42

Author’s Gomment:

®m  The NEC doesn't provide any guidance on the inslallation
requirements for siructural reinforcing steel when used as a
perimeter equipotential bonding method.
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Permanently Inslalled Pools
Concrele Structure
680.26(B)(1)(a)

Bond unencapsulated structural
reinforcing sleel in concrete

i together by steel lie wires.

!

Gt 2004, wven Mad bt

Figure 680-41

Equipoteniial bonding musl exlend  §
3 ft beyond the inside wall of the pool.

| oz sz

Figure 680-42

(b) Alternative Means. Where structural reinforcing steel isn’t avail-
able (or is encapsulated in a nonconductive compound such as epoxy),
equipotential bonding meeting all of the following requirements must
be installed: Figure 680-43

(1) The bonding conductor must be 8 AWG bare solid copper.

(2) The bonding conductor must follow the contour of the perimeter
surface.

(3) Listed splicing devices must be used.

(4) The required conductor must be located between 18 in. and 24 in.
from the inside walls of the pooal.

Equipoten[ial Bonding of Perimeter Surfaces
Alternative Means - Copper Conduclor
660.26(B){2)(b)

SEEEERE [

Where structural remforcmg sieel isn I available,

equipotential bonding can be with 8 AWG bare salid copper
i | following the contour of the perimeler surface, lecated

belween 18 in. and 24 in. from the inside walls of the pool.

Figure 680~43

(5) The bonding conductor must be secured in or under the deck or
unpaved surface within 4 in. to 6 in. below the subgrade.

(3) Metallic Components. Metaliic parts of the pool structure must be
bonded to the equipotential grid.

(4) Underwater Metal Forming Shells. Metal forming shells and
mounting brackets for no-niche luminaires and speakers must be
bonded to the equipotential grid.

(5) Metal Fittings. Metal fittings 4 in. and larger located within or
attached to the pool structure, such as ladders and handrails must be
bonded to the equipotential grid. Figure 680-44

EEEEE ERNENEE IR B S
Equ1potenlral Bonding - Metal F mgs

660 26(3)(5) 8

Mehl filtings 4 in. and Iarger within or
altached lo (he pool structure, such as
2 Iadders and handrails, must be bonded. ,

WET T T, R Tl

Figure 680-44
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(6) Electrical Equipment. Metal parts of electrical equipment asso-
ciated with the pool water circulating system, such as water heaters,
pump motors, and metal parts of pool covers must be bonded to the
equipotential grid. Figure 680-45

Equipotential Bonding
Electrical Equipment
680.26(B)(5)

| Rl
| Bond metal parts of electrical S
i equipment associaled with the
i water circulating system.

|

Coagrat ) 201, wves b woH='t conm

Figure 680-45

Ex: Metal parts of listed double-insulated equipment aren’t required to
be bonded.

(a) Double-Insulated Water-Pump Motors. If a double-insulated
water-pump motor is installed, a solid 8 AWG copper bonding conduc-
tor must be provided for a replacement motor.

(7) Fixed Metal Parts. All-fixed metal parts must be bonded to the
equipotential grid, including but not limited to, metal-sheathed cables
and raceways, metal piping, metal awnings, metal fences, and metal
door and window frames. Figure 680-46

Ex 1: If separated from the pool structure by a permanent barrier that
prevents contact by a person.

Ex 2: If located more than 5 1t horizontally from ihe inside walls of the
pool structure. Figure 680-47

Ex 3: If located more than 12 ft measured vertically above the maxi-
mum water level,

Equipotential Bending
Fixed Melal Parls
680.26(B)(7)

sl eun o (' #of 4

Fixed metal parts within 5 1t of the pool [680.26(B)(7) Ex]

! including but not limited to, metal-sheathed cables and

; raceways, metal piping, metal awnings, metal fences, and
metal door and window frames must be bonded.

Cogajuld 2008, a1

Figure 680-46

ﬁ 'Eqmpotennaf Bondlng . Fixed Metal Parls
Ja A= v e 251,

; leed metlal parts such as melal awnlngs melal fences,

. and melal door and window frames don'l require bondling i -

! if located more than 5 ft horizontally from the inside walls =~
= ofthe pool S
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-
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P
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=
N
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Pool

Cepyinnd 2014, awa ' voHzs com
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=

Figure 680-47

(C) Pool Water. If the pool water doesn't have an electrical connec-
tion to one of the bonded parts described in 680.26(B), an approved
corrosion-resistant conductive surface that's at least 9 sq in. must be
in contact with the water. The corrosion-resistance conductive sur-
face must be bonded in accordance with 680.26(B), and be located in
an area where it won't be dislodged or damaged or dislodged during

normal poo! usage. Figure 680-48
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Equipotential Bonding - Pool Waler
. 680.26(C) .. .. -

one of lhe bonded parts described in 680.26(B), an_
approved coprosion-resislant conduclive surface thal's at
Jleast 9 sq in. musi be in contact with the water.

- e

L e,

SR v |

L )i lhe pool waler doesn't have an elecirical copnection io.

Paol Water

1

o Lerptgtl QV1E, wavd N et Gl

Figure 68048

680.27 Specialized Equipment

(B) Electrically Operated Covers.

(1) Motors and Conirollers. The electric motors, controllers, and
wiring for an electrically operated cover must be located not less than
5 ft from the inside wall of a permanently inslalled pool, outdoor spa,
or oufcioor hot tub, unless separated by a permanent barrier.

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

Part lil. Storable Pools, Storable
Spas, and Storable Hot Tubs

680.30 General

Electrical installations for storable pools, storable spas, and storable
hot tubs must also comply with Part | of Article G80.

Author’s Comment:

®  The requirements contained in Part | of Article 680 include
the locations of swilches, receplacles, and luminaires.

680.31 Pumps

Cord-connected pool pumps must be double insulated and have a
means to ground the internal metal parts to an equipment grounding
conductor installed with the power-supply conductors in the flexible
cord. The cord must also have GFCI protection as an integral part of the
attachment plug. Figure 680-49

Storable Pools, Storable Spas,
and Storable Hot Tubs - Pump
680.37 ¥

| The attachment plug must
have integral GFCI protection.

Tty £ 20V s Macanits L (s

Figure 680-49

680.32 GFCI-Protecied Receptacles

GFCI protection is required for electrical equipment associated with
storable pools, and is also required for all 15A and 20A, 125V recepta-
cles within 20 ft from the inside wall of a storable pool, storable spa, or
storable hot tub. Figure 680-50

680.34 Receptacle Locations

Receptacles must not be located less than 6 ft from the inside walls of
a storable pool, storable spa, or storable hot tub. The receptacle dis-
tance is measured as the shortest path an appliance cord would follow
without passing through a wall, doorway, or window. Figure 680-51
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Storable Pools, Storable Spas,
B and Slorable Hol Tubs
GFCI-Protected Receplacles
680.32

' Cord with Integral GFC!
Protection [680.31]

GFClI protection is required for all
15A and 20A, 125V receplacles
located within 20 ft of a storable

| -swimming pool, spa, or hot fub.

Figure 680-50

Storable Pools, Storable Spas,

and Storable Hot Tubs 3 ¥
Receptacle Location = ﬁ"il
680.34 !

6 ft Minimum

Receptacles must not be located
less than 6 ft from the water.

Loy i 2014 rmwa Mgt com

Figure 680-51

Part IV. Spas and Hot Tubs

680.40 General

Electrical installations for spas and hot tubs must comply with Part |
as well.

680.41 Emergency Switch
for Spas and Hot Tubs

In other than a single-family dweliing, a clearly labeled emergency spa
or hot fub water recirculation and jet system shutoff must be supplied:
The emergency shutoff must be readily accessible to the users and
located not less than 5 ft away, adjacent to, and within sight of the spa
or hot tub. Figure 680-52

Spa and Hot Tub - Emergency Shutoff

680.41
| Emargancy Doesn't Apply io
| Seashwet, Single-Family Dwellings
'0 Minimum
5t
Conne Pt 2004 T e e i i :
e AMEHSYY 50 43 ] ‘i

3!
__@_);jﬂSpaorHDtTub,' i

}
i |
o)

1
a ol
|

A clearly labeled, readily accessible, emergency
I shutoff must be installed at least 5 it away, adjacent
| 1o, and within sight of the spa or hot tub.

Figure 680-52

Author’s Comment:

® Fither the maintenance disconnecting means required
by 680.12 or a pushbutton that controls a relay located in
accordance with this section can be used to megt the emer-
gency shutoff requirement.

m  The purpose of the emergency shutoff is fo protect users.
Deaths and injuries have occurred in less than 3 it of water
because individuals became stuck to the water intake open-
ing. This requirement applies to spas and hot tubs installed
indoors as well as outdoors.

680.42 Outdoor Installations

(B) Equipotential Bonding. Equipotential bonding of perimeter sur-
faces [680.26(B)(2)} isn't required for outdoor spas and hot tubs if they
meet all of the following conditions: Figure 680-53
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Eguipolential bonding of pél‘imeter
surfaces isn't required for lisled self-

contained spas for aboveground use.

Bonding Not Required

Figure 680-53

(1) Listed as a self-contained spa for aboveground use.

(2) Not identified as suitable only for indoor use.

(3) Installed in accordance with the manufacturer's instructions and
located on or above grade.

(4) The top rim must be at least 28 in. above all perimeter surfaces
that are within 30 in. measured horizontally from the spa or hot
tub. Nonconduciive external steps for entry to or exit from the spa
can't be used to reduce or increase the rim height measurement.

(C) Interior Dwelling Unit Wiring for Outdoor Spas or Hot Tubs.
Any recognized or permitted Chapter 3 wiring method containing an
insulated copper equipment grounding conductor in a raceway or
uninsulated within a cable-and not smaller than 12 AWG in the interior
of a dwelling unit for the connection to spa or hot tub equipment can
be used for the connection to motor, heating, and control loads that are
part of a seli-contained spa or hot tub or a packaged spa or hot tub
equipment assembly. Figure 680-54

680.43 Indoor Installations

Electrical instaliations for an indoor spa or hot tub must comply with
Parts | and Il of Article 680, except as modified by this section. Indoor
installations of spas or hot tubs must be connected by any of the
wiring methods contained in Chapter 3.

Lisled Spa and Hol Tub - Quldoor Interior Wiring for
o Equipotential Bonding & Outdoor gggzg”g Hol Tubs
680.42(B)(1) 42(C)

Any Chapter 3 wiring method with a copper
EGC 12 AWG or larger can be used in the
interior of a dwelling unit for a self-contained

or packaged spa or hot lub.

Figure 68054

Ex 2: The equipotential honding for perimeter surfaces contained
Jn 680.26(B)(2) don’t apply to a listed self-contained spa or hot lub
installed above an indoor finished floor.

(A) Receptacles. At least one 15A or 20A, 125V receptacle must be
located at least 6 ft, but not more than 10 ft, from the inside wall of the
spa or hot tub. Figure 680-55

Indoor Spa and Hot Tub - Receptacle
680.43(A)

rgn pahd & D, sy B a3 1 Cam

" At least one 15A or 20A, 125V receptacle must
be located between 6 and 10 fl from the water.

Figure 680-55

(1) Location. Other receptacles must be located not less than 6 fl,
measured horizontally, from 1he inside walls of the indoor spa or hot
tub.
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(2) GFCI-Protected Receptacles. Receptacles rated 30A or less at
125V, Incated within 10 ft of the inside walls of an indoor spa or hat
tub, must be GFCI protected. Figure 680-56

Indoor Spa and Hot Tub - Receptacle

.

Any 125V receptacle, 30A or less, requires
GFC protection if within 10 ft of the water.

Cog il #13, sty KL el com

|
|
|
|
I

Figure 680-56

(3) Spa or Hot Tub Receptacle. Receptacles that provida power for an
indoor spa or hot tub must be GFCI protecied.

(4) Measurements. In determining the above dimensions, the dis-
tance to be measured must be the shortest path that the supply
cord of an appliance connected to the receptacle would follow with-
out piercing a floor, wall, ceiling, doorway with hinged or sliding door,
window opening, or other effective permanent barrier.

(B) Luminaires and Geiling Fans.

(1) Elevation. Luminaires and ceiling fans within 5 ft, measured hor-
izontally, from the inside walls of the indoor spa or hot tub must be:

(a) Not less than 12 ft above an indoor spa or hot tub if GFCI pro-
tection isn't provided.

{b) Not less than 7= ft above an indaor spa ar hot tub if GFCI pro-
tection is provided.

(c) Luminaires and ceiling fans can be mounted less than 7% ft
above an indoar spa or hot tub, if GFCI protection is provided
and the installation meets either of the following requirements:

(1) Recessed luminaires with a glass or plastic lens, nonmetallic
or electrically isolated metal trim, and suitable for use in damp
locations.

~Author's Comment:

m  See the definition of "Location, Damp’; in Article 100.

:(2) Surféce—mounted luminaires with a glass or plastic globe, a non-

melallic body, or a metallic body isolated from contact, and
suitable for use in damp locations.

(C) Switches. Switches must be located not less than 5 fi, measured
horizontally, from the inside walls of the indoor spa or hot tub. Figure

680-57

Indoor Spas and Hot Tubs - Swilches
680.43(C)

Il

Switches must be located
ai least 5 [t from the water.

Cozpymad ZUN, wize 12 b fom

Figure 680-57

(D) Bonding. The following parts of an indoor spa or hot tub must be
bonded together:

(1) All metal fittings within or attached to the indoor spa or hot tub
structure.

{2) Metal parts of electrical equipment associated with the indoor
spa or hot tub water circulating system unless part of a listed
self-contained spa or hot tub.

(3) Metal raceways and metal piping within & ft of the inside walls of
the indoor spa or hot tub, and not separated from the indoor spa or

hot tub by a permanent barrier.

All metal surfaces within 5 ft of the inside walls of an indoor spa or
hot tub not separated from the indoor spa or hot ub area by a per-
manent barier.

(4

=

Ex 1: Nonelectrical equipment, such as towe! bars or minor frames,
which aren't connecied o metallic piping, aren’t required o be bonded.
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(E) Methotls of Bonding. All metal parls associated with the spa or

lol fub as described in 680.43(D) must be bonded by any of the fol-
Jowing methods:

(1) Interconnection of threaded metal piping and fittings
(2) Metal-to-metal mounting to a common frame or base

(3) A solid copper bonding jumper, insulated, covered, or barg, not
smaller than 8 AWG

680.44 GFCI Protection

The outlet(s) that supplies a self-contained indoor spa or hot tub, a
packaged spa or hot tub equipment assembly, or a field-assembled
gpa or hot tub must be GFCI protected. Figure 680-58

Spa and Hot Tub
GFCI Protection Required
680.44 :

Outlet GFCI |
Protected .

e « Self-Contained Sz-JaIHot Tub, or
| - |' « Packaged Spa/Hol Tub Assembly, or '

“} 1 . «Field-Assembled Spa/Hot Tub
IEERA Rt partl L G WO R N 1 Lt
Lagrr M 70 vz Mz
The outlet that supplies a self-contained spa or hot lub,
~apackaged spa or hot lub equipment assembly, or a
" field-assembled spa or hot tub must be GFCI protected.

Figure 680-58

Author’s Comment:

| A self-contained spa or hot tub is a factory-fabricated unit
that consists of a spa or hot tub vessel with water cir-
culating, heating, and control equipment integral to the
unit. A packaged spa or hot tub equipment assembly is a
factory-fabricated unit that consists of water circulating,
heating, and control equipment mounted on & common base
intendled to operate a spa or hot tuh [680.2).

®  Because this rule applies to all outlets and not just recepta-
cle outlets, a hard-wired indoor spa or hot tub would require
GFC protection. See the definition of "Outlet” in Article 100.

(A) Listed Units, Additional GFCI protection isn’t required for a listed
seli-contained spa or hot tub unit or listed packaged spa or hot tub
assembly marked to indicate that integral GFCI protection has been
provided for electrical parts within the unit or assembly. Figure 680-59

Listed Spa and Hot Tub
Integral GFCI Proteclion
680.44(A)

Additional
GFCI proteciion
isn't required.

Protection

Additional GFCI protection isn't required for
a spa or hot tub with integral GFCI protection.

Copynghit 200, waw: LA chioh com

Figure 680-59

(B) Other Units. GFCI protection isn't required for a field-assembled
spa or hot tub rated three-phase or that has a voltage rating over
250V, or has a heater load above 50A.

Part V. Fountains

680.50 General

The general installation requirements contained in Part | apply to foun-
tains. In addition, fountains that have water common to a permanently
installed pool must comply with Part | and Part Il of this article. This
part doesn’t cover seli-contained, portable fountains. Portable foun-
tains must comply with Parts Il and Il of Article 422.

Author’s Comment:

m A “Fountain” is definad as an ornamental, display, or reflec-
tion pool [680.2].
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