680.4 ARTICLE 680 — SWIMMING POOLS, FOUNTAINS, AND SIMILAR INSTALLATIONS

680.4 Approval of Equipment. All electrical equipment
installed in the water, walls, or decks of pools, fountains,
and similar installations shall comply with the provisions of
this article.

680.5 Ground-Fault Circuit Interrupters. Ground-fault
circuit interrupters (GFCIs) shall be self-contained units,
circuit-breaker or receptacle types, or other listed types.

680.6 Grounding. Electrical equipment shall be grounded
in accordance with Parts V, VI, and VII of Article 250 and
connected by wiring methods of Chapter 3, except as modified
by this article. The following equipment shall be grounded:

(1) Through-wall lighting assemblies and underwater lumi-
naires, other than those low-voltage lighting products
listed for the application without a grounding conductor

(2) All electrical equipment located within 1.5 m (5 ft) of
the inside wall of the specified body of water

(3) All electrical equipment associated with the recirculat-
ing system of the specified body of water

(4) Junction boxes
(5) Transformer enclosures
(6) Ground-fault circuit interrupters

(7) Panelboards that are not part of the service equipment
and that supply any electrical equipment associated
with the specified body of water

680.7 Cord-and-Plug-Connected Equipment. Fixed or

stationary equipment, other than underwater luminaires, for
a permanently installed pool shall be permitted to be con-

Table 680.8 Overhead Conductor Clearances

nected with a flexible cord and plug to facilitate the re-
moval or disconnection for maintenance or repair.

(A) Length. For other than storable pools, the flexible cord
shall not exceed 900 mm (3 ft) in length.

(B) Equipment Grounding. The flexible cord shall have a
copper equipment grounding conductor sized in accordance
with 250.122 but not smaller than 12 AWG. The cord shall
terminate in a grounding-type attachment plug.

(C) Construction. The equipment grounding conductors
shall be connected to a fixed metal part of the assembly.
The removable part shall be mounted on or bonded to the
fixed metal part.

680.8 Overhead Conductor Clearances. Overhead con-
ductors shall meet the clearance requirements in this sec-
tion. Where a minimum clearance from the water level is
given, the measurement shall be taken from the maximum
water level of the specified body of water.

(A) Power. With respect to service drop conductors and
open overhead wiring, swimming pool and similar installa-
tions shall comply with the minimuin clearances given in
Table 680.8 and illustrated in Figure 680.8.

FPN: Open overhead wiring as used in this article typically
refers to conductor(s) not in an enclosed raceway.

(B) Communications Systems. Communication, radio, and
television coaxial cables within the scope of Articles 800
through 820 shall be permitted at a height of not less

Insulated Cables, 0-750
Volts to Ground, Supported
on and Cabled Together
with a Solidly Grounded
Bare Messenger
or Solidly Grounded
Neutral Conductor

All Other Conductors Voltage to Ground

0 through 15 kV Over 15 through 50 kV

Clearance Parameters m ft

m ft m ft

A. Clearance in any direction 6.9 22.5
to the water level, edge
of water surface, base of
diving platform, or
permanently anchored raft

75 25 8.0 27

B. Clearance in any direction 4.4 14.5
to the observation stand,
tower, or diving platform

5.2 17 5.5 18

C. Horizontal limit of
clearance measured from
inside wall of the pool

This limit shall extend to the outer edge of the structures listed
in A and B of this table but not to less than 3 m (10 ft).
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ARTICLE 680 — SWIMMING POOLS, FOUNTAINS, AND SIMILAR INSTALLATIONS 680.21
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Figure 680.8 Clearances from Pool Structures.

than 3.0 m (10 ft) above swimming and wading pools, diving
structures, and observation stands, towers, or platforms.

(C) Network-Powered Broadband Communications
Systems. The minimum clearances for overhead network-
powered broadband communications systems conductors
from pools or fountains shall comply with the provisions in
Table 680.8 for conductors operating at 0 to 750 volts to
ground.

680.9 Electric Pool Water Heaters. All electric pool wa-
ter heaters shall have the heating elements subdivided into
loads not exceeding 48 amperes and protected at not over
60 amperes. The ampacity of the branch-circuit conductors
and the rating or setting of overcurrent protective devices
shall not be less than 125 percent of the total nameplate-
rated load.

680.10 Underground Wiring Location. Underground
wiring shall not be permitted under the pool or within the
area extending 1.5 m (5 ft) horizontally from the inside
wall of the pool unless this wiring is necessary to supply
pool equipment permitted by this article. Where space limi-
tations prevent wiring from being routed a distance 1.5 m
(5 ft) or more from the pool, such wiring shall be permitted
where installed in complete raceway systems of rigid metal
conduit, intermediate metal conduit, or a nonmetallic race-
way system. All metal conduit shall be corrosion resistant
and suitable for the location. The minimum cever depth
shall be as given in Table 680.10.

680.11 Equipment Rooms and Pits. Electrical equipment
shall not be installed in rooms or pits that do not have
drainage that adequately prevents water accumulation dur-
ing normal operation or filter maintenance.

680.12 Maintenance Disconnecting Means. One or more
means to simultaneously disconnect all ungrounded con-
ductors shall be provided for all utilization equipment other
than lighting. Each means shall be readily accessible and
within sight from its equipment and shall be located at least
1.5 m (5 ft) horizontally from the inside walls of a-pool,
spa, or hot tub unless separated from the.open water by a
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Table 680.10 Minimum Cover Depths

Minimum Cover

Wiring Method mm in.
Rigid metal conduit 150 6
Intermediate metal 150 6

conduit
Nonmetallic raceways 450 18

listed for direct
burial without
concrete encasement
Other approved 450 18
raceways*

*Raceways approved for burial only where concrete encased shall
require a concrete envelope not less than 50 mm (2 in.) thick.

d barrier that*provides a:1.5 m (3 ft)
ach path or greater. This horizontal distance is to be mea-
sured from the water’s edge-along the shortest: path re-
quired to reach the disconnect.

I1. Permanently Installed Pools

680.20 General. Electrical installations at permanently in-
stalled pools shall comply with the provisions of Part I and
Part II of this article.

680.21 Motors.

(A) Wiring Methods. The wiring to a pool motor-shall
comply with (A)(1) unless .modified -for specifie’ circum-
stances by (A)(2), (A)(3); (A)4), or (A)(5):

(1) General. The branch circuits for pool-associated mo-
tors shall be installed in rigid metal conduit, intermediate
metal conduit, rigid polyvinyl chloride conduit, reinforced
thermosetting resin conduit, or Type MC cable listed for the
location. Other wiring methods and materials shall be per-
mitted in specific locations or applications as covered in
this section. Any wiring method employed shall contain an
insulated copper equipment grounding conductor sized in
accordance with 250.122 but not smaller than 12 AWG.

(2) On or Within Buildings. Where installed on or within
buildings, electrical metallic tubing shall be permitted.

(3) Flexible Connections. Where necessary to employ
flexible connections at or adjacent to the motor, liquidtight
flexible metal or liquidtight flexible nonmetallic conduit
with approved fittings shall be permitted.

(4) One-Family Dwellings. In the interior of dwelling
pnits, or in the interior of accessory buildings associated
with a dwelling-unit, any of the wiring methods recognized
in Chapter 3 of this Code that comply with the provi-
sions of this section shall be permitted. Where run in a
cable assembly, the equipment grounding conductor shall
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be permitted to be uninsulated, but it shall be enclosed
within the outer sheath of the cable assembly.

(5) Cord-and-Plug Connections. Pool-associated motors
shall be permitted to employ cord-and-plug connections.
The flexible cord shall not exceed 900 mm (3 ft) in length.
The flexible cord shall include an equipment grounding
conductor sized in accordance with 250.122 and shall ter-
minate in a grounding-type attachment plug.

(B) Double Insulated Pool Pumps. A listed cord-and-
plug-connected pool pump incorporating an approved system
of double insulation that provides a means for grounding only
the internal and nonaccessible, non—current-carrying metal
parts of the pump shall be connected to any wiring method
recognized in Chapter 3 that is suitable for the location. Where
the bonding grid is connected to the equipment grounding
conductor of the motor circuit in accordance with the second
paragraph of 680.26(B)(4), the branch-circuit wiring shall
comply with 680.21(A).

680.22 Area Lighting, Receptacles, and Equipment.
(A) Receptacles.

(1) Circulation and Sanitation System, Location. Recep-
tacles that provide power for water-pump motors or for
other loads directly related to the circulation and sanitation
system shall be located at least 3.0 m (10 ft) from the inside
walls of the pool, or not less than 1.83 m (6 ft) from the
inside walls of the pool if they meet all of the following
conditions:

(1) Consist of single receptacles
(2) Employ a locking configuration
(3) Are of the grounding type

(4) Have GFCI protection

(2) Other Receptacles, Location. Other receptacles shall be
not less than 1.83 m (6 ft) from the inside walls of a pool.

(3) Dwelling Unit(s). Where a permanently installed pool
is installed at a dwelling unit(s), no fewer than one 125-
volt, 15- or 20-ampere receptacle on a general-purpose
branch circuit shall be located not less than 1.83 m (6 ft)
from, and not more than 6.0 m (20 ft) from, the inside wall
of the pool. This receptacle shall be located not more than
2.0 m (6 ft 6 in.) above the floor, platform, or grade level
serving the pool.

(4) GFCI Protection. All 15- and 20-ampere, single-
phase, 125-volt receptacles located within 6.0 m (20 ft) of
the inside walls of a pool shall be protected by a ground-
fault circuit interrupter.

(5) Measurements. In determining the dimensions in this
section addressing receptacle spacings, the distance to be
measured shall be the shortest path the supply cord of an
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appliance connected to the receptacle would follow without
piercing a floor, wall, ceiling, doorway with hinged or sliding
door, window opening, or other effective permanent barrier.

(B) GFCI !’mﬁectiun Outlets supplying pool pump mo-

anch eircuits with short-circuit and ground-fauit
15 or 20 amperes, 125 volt or 240 volt,
whether by receptacle or direct connection,
shaB be ovxded w:th ground—fault circuit-interrupter pro-

(C) Luminaires, Lighting Outlets, and Ceiling-Sus-
pended (Paddle) Fans.

(1) New Outdoor Installation Clearances. In outdoor
pool areas, luminaires, lighting outlets, and ceiling-
suspended (paddle) fans installed above the pool or the area
extending 1.5 m (5§ ft) horizontally from the inside walls of
the pool shall be installed at a height not less than 3.7 m
(12 ft) above the maximum water level of the pool.

(2) Indoor Clearances. For installations in indoor pool
areas, the clearances shall be the same as for outdoor areas
unless modified as provided in this paragraph. If the branch
circuit supplying the equipment is protected by a ground-
fault circuit interrupter, the following equipment shall be
permitted at a height not less than 2.3 m (7 ft 6 in.) above
the maximum pool water level:

(1) Totally enclosed luminaires

(2) Ceiling-suspended (paddle) fans identified for use be-
neath ceiling structures such as provided on porches or
patios

(3) Existing Installations. Existing luminaires and light-
ing outlets located less than 1.5 m (5 ft) measured horizon-
tally from the inside walls of a pool shall be not less than
1.5 m (5 ft) above the surface of the maximum water level,
shall be rigidly attached to the existing structure, and shall
be protected by a ground-fault circuit interrupter.

(4) GFCI Protection in Adjacent Areas. Luminaires,
lighting outlets, and ceiling-suspended (paddle) fans in-
stalled in the area extending between 1.5 m (5 ft) and 3.0 m
(10 ft) horizontally from the inside walls of a pool shall be
protected by a ground-fault circuit interrupter unless in-
stalled not less than 1.5 m (5 ft) above the maximum water
level and rigidly attached to the structure adjacent to or
enclosing the pool.

(5) Cord-and-Plug-Connected Luminaires. Cord-and-
plug-connected luminaires shall comply with the require-
ments of 680.7 where installed within 4.9 m (16 ft) of any
point on the water surface, measured radially.

(D) Switching Devices. Switching devices shall be located
at least 1.5 m (5 ft) horizontally from the inside walls of a
pool unless separated from the pool by a solid fence, wall,
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680.23

or other permanent barrier. Alternatively, a switch that is
listed as being acceptable for use within 1.5 m (5 ft) shall
be permitted.

(E) Other Outlets. Other outlets shall be not less than.3.0m
(10-ft) from the inside walls of the pook Measurements shall
be-determined in-accordance with 680.22(A)(5).

FPN: Other -outlets may include, but are not limited to,
rémote=control, signaling, fire alarm, and communications
circuits.

680.23 Underwater Luminaires. This section covers all lu-
minaires installed below the normal water level of the pool.

(A) General.

(1) Luminaire Design, Normal Operation. The design of
an underwater luminaire supplied from a branch circuit ei-
ther directly or by way of a transformer meeting the re-
quirements of this section shall be such that, where the
luminaire is properly installed without a ground-fault cir-
cuit interrupter, there is no shock hazard with any likely
combination of fault conditions during normal use (not
relamping).

(2) Transformers. Transformers used for the supply of un-
derwater luminaires, together with the transformer enclo-
sure, shall be listed as a swimming pool and spa trans-
former. The transformer shall be an isolated winding type
with an ungrounded secondary that has a grounded metal
barrier between the primary and secondary windings.

(3) GFCI Protection, Relamping. A ground-fault circuit
interrupter shall be installed in the branch circuit supplying
luminaires operating at more than 15 volts such that there is
no shock hazard during relamping. The installation of the
ground-fault circuit interrupter shall be such that there is no
shock hazard with any likely fault-condition combination
that involves a person in a conductive path from any un-
grounded part of the branch circuit or the luminaire to
ground.

(4) Voltage Limitation. No luminaires shall be installed
for operation on supply circuits over 150 volts between
conductors.

(5) Location, Wall-Mounted Luminaires. Luminaires
mounted in walls shall be installed with the top of the
luminaire lens not less than 450 mm (18 in.) below the
normal water level of the pool, unless the luminaire is listed
and identified for use at lesser depths. No luminaire shall be
installed less than 100 mm (4 in.) below the normal water
level of the pool.

(6) Bottom-Mounted Luminaires. A luminaire facing up-
ward shall comply with either (1) or (2):
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(1) Have the lens adequately guarded to prevent contact by
any person
(2) Belisted for use without a guard

(7) Dependence on Submersion. Luminaires that depend
on submersion for safe operation shall be inherently protected
against the hazards of overheating when not submerged.

(8) Compliance. Compliance with these requirements
shall be obtained by the use of a listed underwater lumi-
naire and by installation of a listed ground-fault circuit
interrupter in the branch circuit or a listed transformer for
luminaires operating at not more than !5 volts.

(B) Wet-Niche Luminaires.

(1) Forming Shells. Forming shells shall be installed for
the mounting of all wet-niche underwater luminaires and
shall be equipped with provisions for conduit entries. Metal
parts of the luminaire and forming shell in contact with the
pool water shall be of brass or other approved corrosion-
resistant metal. All forming shells used with nonmetallic con-
duit systems, other than those that are part of a listed low-
voltage lighting system not requiring grounding, shall include
provisions for terminating an 8 AWG copper conductor.

(2) Wiring Extending Directly to the Forming Shell.
Conduit shall be installed from the forming shell to a junc-
tion box or other enclosure conforming to the requirements
in 680.24. Conduit shall be rigid metal, intermediate metal,
liquidtight flexible nonmetallic, or rigid nonmetallic.

(a) Metal Conduit. Metal conduit shall be approved and
shall be of brass or other approved corrosion-resistant metal.

(b) Nonmetallic Conduit. Where a nonmetallic conduit
is used, an 8 AWG insulated solid or stranded copper bond-
ing jumper shall be installed in this conduit unless a listed
low-voltage lighting system not requiring grounding is
used. The bonding jumper shall be terminated in the form-
ing shell, junction box or transformer enclosure, or ground-
fault circuit-interrupter enclosure. The termination of the 8
AWG bonding jumper in the forming shell shall be covered
with, or encapsulated in, a listed potting compound to pro-
tect the connection from the possible deteriorating effect of
pool water.

(3) Equipment Grounding Provisions for Cords. Wet-
niche luminaires that are supplied by a flexible cord or
cable shall have all exposed non-current-carrying metal
parts grounded by an insulated copper equipment ground-
ing conductor that is an integral part of the cord or cable.
This grounding conductor shall be connected to a grounding
terminal in the supply junction box, transformer enclosure, or
other enclosure. The grounding conductor shall not be smaller
than the supply conductors and not smaller than 16 AWG.

(4) Luminaire Grounding Terminations. The end of
the flexible-cord jacket and the flexible-cord conductor
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terminations within a luminaire shall be covered with, or
encapsulated in, a suitable potting compound to prevent
the entry of water into the luminaire through the cord or
its conductors. In addition, the grounding connection
within a luminaire shall be similarly treated to protect
such connection from the deteriorating effect of pool
water in the event of water entry into the luminaire.

(5) Luminaire Bonding. The luminaire shall be bonded
to, and secured to, the forming shell by a positive locking
device that ensures a low-resistance contact and requires a tool
to remove the luminaire from the forming shell. Bonding shall
not be required for luminaires that are listed for the application
and have no non—current-carrying metal parts.

(6) Servicing. All wet-niche luminaires shall be removable
from the water for inspection, relamping, or other mainte:
nance: The forming shell location and length of cord in the
forming shell shall permit personnel to place the removed
luminaire on the deck or other dry location for such main-
tenance. The luminaire maintenance location: shall be ac-
cessible without entering or-going in the pool water.

(C) Dry-Niche Luminaires.

(1) Construction. A dry-niche luminaire shall be provided
with a provision for drainage of water and a means for
accommodating one equipment grounding conductor for
each conduit entry.

(2) Junction Box. A junction box shall not be required but,
if used, shall not be required to be elevated or located as
specified in 680.24(A)(2) if the luminaire is specifically
identified for the purpose.

(D) No-Niche Luminaires. A no-niche luminaire shall
meet the construction requirements of 680.23(B)(3) and be
installed in accordance with the requirements of 680.23(B).
Where connection to a forming shell is specified, the con-
nection shall be to the mounting bracket.

(E) Through-Wall Lighting Assembly. A through-wall
lighting assembly shall be equipped with a threaded entry
or hub, or a nonmetallic hub, for the purpose of accommo-
dating the termination of the supply conduit. A through-
wall lighting assembly shall meet the construction require-
ments of 680.23(B)(3) and be installed in accordance with
the requirements of 680.23. Where connection to a forming
shell is specified, the connection shall be to the conduit
termination point.

(F) Branch-Circuit Wiring,

(1) Wiring Methods. Branch-circuit wiring on the supply
side of enclosures and junction boxes connected to conduits
run to wet-niche and no-niche luminaires, and the field
wiring compartments of dry-niche luminaires, shall be in-
stalled using rigid metal conduit, intermediate metal con-
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duit, liquidtight flexible nonmetallic conduit, rigid polyvi-
nyl chloride: conduit, or reinforced thermosetting resin
conduit. Where installed on buildings, electrical metallic
tubing shall be permitted, and where installed within build-
ings, electrical nonmetallic tubing, Type MC cable, electri-
cal metalllc tublng, or'Iype :cable shall be permitted. In

groundingconductor
2-but not-less than

Exception: Where connecting to transformers for pool
lights, liquidtight flexible metal conduit or liquidtight flex-
ible nonmetallic conduit shall be permitted. The length
shall not exceed 1.8 m (6 ft) for any one length or exceed
3.0 m (10 ft) in total length used. Liquidtight flexible non-
metallic conduit, Type B (LFNC-B), shall be permitted in
lengths longer than 1.8 m (6 ft).

(2) Equipment Grounding. Through-wall lighting assem-
blies, wet-niche, dry-niche, or no-niche luminaires shall be
connected to an insulated copper equipment grounding con-
ductor installed with the circuit conductors. The equipment
grounding conductor shall be installed without joint or splice
except as permitted in (F)(2)(a) and (F)}2)(b). The equipment
grounding conductor shall be sized in accordance with Table
250.122 but shall not be smaller than 12 AWG.

Exception: An equipment grounding conductor between
the wiring chamber of the secondary winding of a trans-
former and a junction box shall be sized in accordance with
the overcurrent device in this circuit.

(a) If more than one underwater luminaire is supplied
by the same branch circuit, the equipment grounding con-
ductor, installed between the junction boxes, transformer
enclosures, or other enclosures in the supply circuit to wet-
niche luminaires, or between the field-wiring compartments
of dry-niche luminaires, shall be permitted to be terminated
on grounding terminals.

(b) If the underwater luminaire is supplied from a
transformer, ground-fault circuit interrupter, clock-operated
switch, or a manual snap switch that is located between the
panelboard and a junction box connected to the conduit that
extends directly to the underwater luminaire, the equipment
grounding conductor shall be permitted to terminate on
grounding terminals on the transformer, ground-fault circuit
interrupter, clock-operated switch enclosure, or an outlet
box used to enclose a snap switch.

(3) Conductors. Conductors on the load side of a ground-
fault circuit interrupter or of a transformer, used to comply
with the provisions of 680.23(A)(8), shall not occupy race-
ways, boxes, or enclosures containing other conductors un-
less one of the following conditions applies:

(1) The other conductors are protected by ground-fault cir-
cuit interrupters.

(2) The other conductors are grounding conductors.
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