0-9602-2250-19 AGENDA# JL{ Q é“

ORDINANCE

An ordinance adopted to correct a scrivener’s error in Ordinance 0-9511-2250-82
-— an-ordinance Amending the 1993 BOCA Code, the 1992 CABO Code and
consolidating regulating Barriers for residential swimming pools, spas and hot tubs.
WHEREAS, the McHenry County Board enacted Ordinance Number 0-9511-2250-82 to consolidate
regulation’s pertaining to barriers for residential swimming pools, spas and hot tubs; and
WHEREAS, the Ordinance Number 0-9511-2250-82 contains the following amendment to the 1993
BOCA Code:

Section 210.0: Every person owning land on which there is situated a _ .

- swimming pool that contains 24 inches or more of water in depth at any
point, shall erect and maintain thereon an adequate enclosure surrounding-
the pool area in accordance with the Public Health Ordinance, Article III,
Section 1.28, et. seq., as amended from time to time; and

WHEREAS, the reference made to Section 210.0 is found to be a scrivener’s error.
NOW, THEREFORE BE IT ORDAINED, that this County Board of McHenry County adopts this

Ordinance to correct the scrivener’s error by the following:

Section 421.0: Every person owning land on which there is situated a
swimming pool that contains 24 inches or more of water in depth at any
point, shall erect and maintain thereon an adequate enclosure surrounding
the pool area in accordance with the Public Health Ordinance, Article III,
Section 1.28 et. seq., as amended from time to time; and
BE IT FURTHER ORDAINED, that this correction of a scrivener’s error does not in any way affect

other sections of Ordinance Number 0-9511-2250-82 or the 1993 BOCA Code or the 1992 CABO Code not
mentioned.

BE IT FURTHER ORDAINED, this Ordinance will be published on or before February 23, 1996 and
that this Ordinance will become effective on March 4, 1996.

BE IT FURTHER ORDAINED, that the County Clerk is hereby authorized to distribute a certified
copy of the Ordinance to the County Administrator, Director of Planning & Development, the Director of Public
Health and the State’s Attorney.

DATED at Woodstock, Illinois this twentieth day of February, 1996.

Q},)\AAA.N-L %JW‘M/\_
DIANNE KLEMM, Chairman
McHenry County Board

(1 7L/ Ui ! / )4'/\/&,( %

KATHERINE C. SCHULTZ, County lerk




COUNTY CLERK'S CERTIFICATION

STATE OF ILLINOIS -
E .
McHenry County,

i, Katherine C. Schultz . County Clerk within and for said County and. State

aforesaid, do hereby certify the foregoing to be 2 true and complete copy of
Ordinance No. 0-9602-2250-19 to correct a scrivener's error in Ordinance
No. 0-9511-2250-82; which was approved and adopted by the McHenry County
Board at its Regular February meeting; held Tuesday, February 20. 1996;
the original of which is on file and of record in this office.

IN WITNESS WHEREQGF, 1 have hereunto subscribed my hand and affixed the official
seal of said County. at my office in Woodstock, llinois,

this 22nd day of February  AD. 19 36

County Clerk




AGENDA #_/4.2.F

0-9511-2250-83

ORDINANCE AMENDING AND CONSOLIDATING
ORDINANCE REGULATING BARRIERS FOR
RESIDENTIAL SWIMMING POOLS, BPAS,

AND HOT TUBS

WHEREAS, the McHenry County Department of Health, the McHenry
County Board of Health and Public Health and Human Services
Committee of the County Board, the McHenry County Planning and
Development Department and the Planning and Development Committee
of the McHenry County Board have carefully studied the matter of
swimming pool enclosures; and

WHEREAS, the McHenry County Board, did, on November 26, 1991
intend to adopt a comprehensive ordinance regqulating barriers for
residential swimming pools, spas, and hot tubs pursuant to R-911-
5100-211; and

WHEREAS, Ordinances amending the November 26, 1991 action of
the County Board have created a multitude of documents to be
examined in enforcement of the original document regulating
barriers for residential swimming pools, spas, and hot tubs; and

. WHEREAB, . a consolidation of all swimming pool barrier
regulations adopted by the McHenry County Board since November 26,
1991 under one ordinance will result in a more manageable
enforcement process and a more comprehensive reference document;

and -

WHEREAS, a consolidated ordinance containing all changes to
the swimming pool barrier regulations of the County of McHenry
since November 26, 1991 has been prepared by the McHenry County
Health Department and is attached hereto and made a part hereof.

NOW THEREFORE BE IT ORDAINED by this éounty Board of McHenry
County Illinois that the amendment attached hereto and made part
hereof,be made to Article II, Section 2 and Article III, Section 1
of the McHenry County Health Ordinance; and

BE IT FURTHER ORDAINED that all previously existing swimming
pool regulations of McHenry County are hereby superseded by this
Ordinance. The adoption of this Ordinance, however, shall not
affect nor prevent any pending or future prosecution of, or action
to abate, any existing violation of the McHenry County BOCA Code or
Article II, Section 2 and/or Article III, Section 1 of the McHenry
County Health Ordinance adopted on November 26, 1991 as amended, if
the violation is also a violation of this Ordinance.

BE IT FURTHER ORDAINED that the adoption of this Ordinance
shall not affect other sections of the McHenry County Public Health

Ordinance.




0-9511-2250-83

BE IT FURTHER ORDAINED that this Ordinance shall become
effective on December 4, 1995. '

DATED at Woodstock, Illinois, this 21st day of November, 1995,
A.D.

DIANNE KLEMM, Chairma
McHenry County Board

ATTEST:

7))

SEHULTZ, Coun Clerk

ERINE C.

wpsecure\newpool.hlt
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McHENRY COUNTY PUBLIC HEALTH ORDINANCE
McHENRY COUNTY DEPARTMENT OF HEALTH

BARRIERS FOR RESIDENTIAL SWIMMING POOLS, SPAS AND HOT TUB

The provisions of this document shall control the design of barriers for residential
swimming. pools, spas, and hot tubs. These design controls are intended to provide
protection against potential drownings and near-drownings to children under the age of
five (5) by restricting access fo swimming pools, spas, and hot tubs.

This Ordinance applies to all residential swimming pools, spas and hot tubs in McHenry
County unless a more stringent local Ordinance exists.

ARTICLE Il
SECTION 2
Aboveground/onground pqpl.‘_: .See _deﬁniti_pn of swimming p_ool. _

2.317 Barrier: A fence, a wall, a building wall or a-cdmbination-:thereof which
completely surrounds the swimming pool and obstructs access o the swimming pool.

2.317.1 Natural Barrier: A natural barrier is a non-seasonal lake, pond or stream
greater than 20 feet in width.

A

2.318 Hot Tub: See definition of spa.
2.319 Inground pool: See definition of swimming pool.

2.320 Residential: That which is situated on the premises of a detached one or two-
family dwelling or a one-family townhouse not more than three stories in height.

2.321 Spa - portable, nonportable, hot tub: A non-permanent structure intended for
recreational bathing, in which all controls, water-heating, and water-circulating
equipment are an integral part of the product.

2.322 Neighboring residence: A one or two family dwelling or a one family townhouse
not more than three stories in height situated on improved property within 500 feet of a

residential swimming pool.




2.283 Swimming pool: Any structure intended for swimming or recreational bathing
that contains water over 24 inches deep. This includes inground, aboveground, and
onground swimming pools, hot tubs and spas.

2.283-A Swimming pool - indoor: A swimming pool which is totally contained within a
structure and surrounded on all four sides by walis of said structure.

2.283-B Swimming pool - outdoor: Any swimming pool which is not an indoor pool.

ARTICLE Il DECLLARED NUISANCES
Section 1
Requirements

1.28 Usage: General, in no case shali a swimming pool, hot tub or spa be put into use
until it is in compliance with the following requirements and any applicable building

code.
1.28.1: Outdoor swimming pool. ..

An outdoor swimming poo!, including an inground, aboveground, or .onground pool, hot .
tub, or spa shall be provided with a barrier which shall comply with the following: ===

1.28.2 Barrier: The top of the barrier shall be at lease 48 inches above grade
measured on the side of the barrier which faces away from the swimming pool. The
maximum vertica! clearance between grade and the bottom of the barrier shall be four
(4) inches measured on the side of the barrier which faces away from the swimming
pool. Where the top of the pool structure is above grade, such as an aboveground
pool, the barrier may be at ground level, such as the pool structure, or mounted on top
of the poot structure. Where the barrier is mounted on top of the pool structure, the
maximum vertical clearance between the top of the pool structure and the bottom of the
barrier shall be four (4) inches.

Natural Barrier - The barrier requirements are waived for the portion of the
pool/spa/hot tub facing the natural barrier. On all other sides of the property, the barrier
must extend to the legal (where established) or normal water level.

1.28.3 Openings in barrier: Openings in the barrier shall not allow passage of a four
(4) inch diameter sphere.

1.28.4 Solid barriers: Solid barriers which do not have openings, such as a masonry
or stone wall, shall not contain indentations or protrusions except for normal
construction tolerances and tooled masonry joints.
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1.28.5 Barrier horizontal and vertical members less than 45 inches: 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, spacing between the vertical
members shall not exceed 1 3/4 inches in width. Where there are decorative cutouts
within vertical members, spacing within the cutouts shall not exceed 1 3/4 inches in
width.

1.28.6 Barrier horizontal and vertical members 45 inches or more: Where the
barrier is composed of horizontal and vertical members of 45 inches or more, spacing
between vertical members shall not exceed four (4) inches. Where there are decorative
cutouts within vertical members, spacing within the cutouts shall not exceed 1 3/4
inches in width.

1.28.7 Mesh size for chain link: Maximum mesh size for chain link fences shall be a 1
1/4 inch square unless the fence is provided with slats fastened at the top or the bottom
which reduce the openings to no more than 1 3/4 inches.

1.28.8 Barrler diagonal members: Where the barrier is composed of diagonal
members, such as a lattice fence, the maximum openlng formed by the diagonal
members shall be no more than 1 3/4 inches.

'1.28.9 Access gates:: -Access gates shall comply with the: requirements of: Sectlon 1,

Paragraphs.1.28 through1.28.8, and shall \be ‘equipped to :accommodate -a -locking ==~ - =

device. Pedestrian access gates shall open outwards away from the pool.and shall be -
self-closing and have a self-latching device. Gates other than pedestrian access gates
shall have a self-latching device. Where the release mechanism of the self-latching
device is located less than 54 inches from the bottom of the gate, (a) the release
mechanism shall be located on the poot! side of the gate at least three (3) inches below
the top of the gate and (b) the gate and barrier shall have no opening greater than 1/2
inch within 18 inches of the release mechanism.

1.28.10.A - An aboveground pool structure used as a barrier: Where an
aboveground 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 ladder or steps then (a) the ladder
or steps shall be capable of being secured, locked or removed to prevent access or (b)
the ladder or steps shall be surrounded by a barrier which meets the requirements of
Section 1, Paragraphs 1.28 through 1.28.9. When the ladder or steps are secured,
locked, or removed, any opening created shall not allow the passage of a 4-inch
diameter sphere.

1.28.10.B - Moat used to obtain clearance: Where a moat is used to obtain the 48"
clearance from ground surface to the top of pool, it shall also be 48" from the outside
rim of the moat to the top of the barrier (or rim of the pool).




- 1.28.11 - Prohibited Locations.

Barriers shall be located so as to prohibit permanent structures, equipment or similar
objects from being used to climb the barriers.

1.28.12 Exemptions

1.28.12 (A) A spa or hot tub with a solid lockable safety cover which complies with
ASTM ES 13-89 listed below shall be exempt from the provisions of this document.
Swimming pools with safety covers shall not be exempt.

ASTM ES 13-89. Emergency standard performance Specification for Safety covers and
Labeling requirements for covers for Spas and Hot Tubs.

1.28.12 (B) Swimming pools/spas/hot tubs located greater than 500 feet from
neighboring residence and that have been in existence prior to January 1, 1992 shall be
exempt from all requirements of Section 1.28 of Article Il

1.28.12 (C) The mesh size for chain link barriers in existence prior to October 18, 1994,
that are no larger than 2 1/4” square, providing an opening of no more than 3 1/5” shall
be exempt from Section 1.28.7 of this Ordinance. - .

1.28.12 (D) Swimming pools/spas/hot tubs that have been in existence pri_o_r-io January -

1, 1992 and for which there exists an occupancy certificate issued by the County after -
August 21, 1990. This exemption shall only apply to pools, spas, and hot tubs that
have been issued an occupancy certificate under the 1990 BOCA and that continue to
be in compliance with the provisions of the 1890 BOCA National Building Code.

1.28.13 Variances

1

1.28.13 (A) - Intent It is the intent of Section 1.28 of Article i of the McHenry County
Public Health Ordinance that all swimming pools, spas and hot tubs have an effective
barrier to discourage access of youngsters (less than 5 years of age). However it is
recognized that unique circumstances may exist that would preclude immediate
compliance with all parts of Section 1.28 for swimming pools/spas/hot tubs in existence

prior to January 1, 1992.

1.28.13 (B) - Standards for a Variance: Variations from the regulations of this
Ordinance may be granted in each of the following instances:

A. For the swimming pools/spas/hot tubs built prior to the effective date of
this Ordinance and that require measurement specifications as setforth
in this Ordinance, may be granted a variance provided that the “as
built" configuration does not deviate by more than 15% of the




measurement specifications. The Petitioner shall be exempt from the
notice requirements of Section 1.28.13 (C).

B. Furthermore, a Variance may be granted where ewdence is presented
and demonstrates: :

1. The swimming pool/spas/ hot tubs have been built prior to the
effective date of this Ordinance.

2. The swimming pools/spas/hot tubs afe located 200’ to 500" from
a neighboring residence or less than fifty feet from a natural
barrier.

3. The granting of the variation will not be detrimental to the public
~welfare or injurious to other property or improvements in the
“neighborhood in which the property is located.
The petitioner shall provide notice as setforth in Section 1.28.13 (C).

1.28.13 (C) Notice

The Petitioner shall notify by means of certified mail-return receipt requested, all of the . -
most recent real estate taxpayers -of .record - of - all - property -abuftting ‘the -property = =~
designated in the: petition for a variation.If said property designated in the Petition is -~ .-
bounded by a public road or street, alley or any other public way such notice shall be -~

sent to all of the most recent real estate taxpayers abutting the public road or street,
alley or any other public way directly across Petitioner's property.

All such notices shall be mailed not more than thirty (30) days nor less than fifteen (15)
days in advance of filing the petition for variance.

The Petitioner shall file a sworn affidavit containing a copy of the notice, the names and
addresses of all taxpayers entitled to notice and those who received nofice. Said
affidavit and list shall be filed with the Department at least three (3) days in advance of
filing a petition.

1.28.13 (D) Issuance and Time Period: The Department shall review the variation
petition basad on the Standards for a Variance. The Depariment shali, within 10 days
from the date of filing the petition, approve or disapprove the petition, notifying the
petitioner to that effect by certified mail-return receipt requested. A variance shall be
valid for five (5) years.

1.28.13 (E) Recording: Where a petition is approved for a variance within 10 days of

said approval, the petitioner shall file for record with the recorders office a notice of
variance which shall prescribe the following information. '
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Grantee(s) Name - Owner(s)

Grantee (s) Address

Legal Description of the Property
Property Index Number

A statement of Variance and its Duratlon
Name and Address or Preparer.

PR LN S

The petitioner shall submit to the Department a certified copy of the notice of variation
within 10 days of its recording.

1.28.13 (F) Appeals: Appeals may be made in accordance with Section 3.01 of Article |
of the McHenry County Public Health Ordinance.

1.28.14 Enforcement: The Planning and Development Department and any duly
authorized member or representative thereof shall enforce all of the provisions of
Section 1.28 et seq. notwithstanding, those enforcement provisions set forth in Article 1,
Section 2 of the Public Health Ordinance.

November 1, 1995

wordfordpool/mb




682.1 Article 882 » Naiural and Artificially Made Bodies of Water

- ARTICLE 682
Natural and Artificially Made
) Bodies of Water

)

2

i,
(S

Summ;ary of Change
® 682 13: Revised to spemfy the psmutted WINDg methogdg
. and conﬂmons ~of use.

T

be connected to the terminal on the circulating pump motor
that is mntended for this purpose. The bonding j Jjumper shall
not be required to be connected to 2 donble insulated circniat-
ing pump motor. The 8 AWG or larger solid copper bonding
Jumper shall be required for equipotential bonding in the
area of the hydromassage bathtub and shall not be required
to be exiended or attached to any remote panelboard, service
equipment, or any electrode.

v T

I. General

682.1 Scope

This article applies tc the installation of ejectrical wiring
for, and equipment in and adjacent to, natural or artificially

,-Sohd conductors are reqmrad for Aﬂ:lcle 680 eqmpot_,nnal made bodies of water not covered by other articles in this
bondmv applications in order to provide an added level of Code, such as but not limited to asration ponds, fish farm
rcs:stance to pbysical damage. - S ponds, storm retention basing, treatment ponds, irrigadon

(channels) facilitias.

10586 2008  National Electrical Code Hmm'hﬂf{‘f‘




Arficle SBO + Swimming Fooig, Fountaing, and Simitar Instaliations

580.74

e

(3) Metal-sheathed cables and raceways and metal piping
that are within 1.5 m (5 ft} of the inside walls of the
t1b and not separated from the tub by a permanent
barrier

4 Al metal surfaces that are within 1.5 m (5 ft) of the
inside walls of the tub and not separated from the twb
area by a permanent barrier

(5) Electrical devices and controls that are not associated
with the therapeutic tubs and located within 15m(5 1)
from such vmits.

(C) Methods of Bonding. All metzl paris required fo be
ponded by this section shall be bonded by any of the follow-
ing methods:

(1) The intercommection of threaded metal piping apd fit-
tings

)] Metal-to-metal mounting on 4 COMMON frame or base

(3} Connections by suitable metal clamps

4) By the provisions of a solid copper bonding jumper,
ipsulated, covered, or bare, not smaller than g AWG

(D) Grounding.

(1) Fized or Stationary Equipment. The equipment spec-
ified in (2) and (b) shall be conpected to the equipraent
grounding conducior.

{(a) Location. All glectrical equipment located within
i.5m (5 ft) of the inside wall of the tub shall be connected
o the equipment grounding conductorn.

(b) Circulation System. All electnical equiproent associ-
ated with the circulating system of the tub shali be conpected
to the equipment grounding conductor.

(2) Portable Equipment. Portable therapeutic appliances
shall meet the grounding requirements in 250.114.

(E) Receptacles. All receptacles within 1.83 m (Gf)ola
therapentjc tub shall be protected by 2 eround-fault circuit
inferrupter. V

) Luminaires. All luminaires used in therapentc tub
areas shall be of the totally enclosed type. .

VII. Hydromassage Bathtubs

680.70 General

Hydromassage bathtubs as defined in 680.2 shall comply
with Part VTI of this article. They shall not be required 1o
comply with other parts of this article.

680,71 Protection

H)fdmmassagf; bathtubs and their associated electrical com-
Diments shall be on an individual branch circuit(s) and pro-
kcted by a readily accessible ground-faunlt circuit interrupter.
All 125-volr, single-phase receptacles not exceeding 30 am-

peres and Jocated within 1.83 m (6 ft) measured horizontally
~ of the inside walis of a hydromassage tub shall be protected
by a ground-fanlt circnit interrupier.

massage bathrbs {see definition’in 680.2) are required
tected by ‘2 GFCL In addifion, all 125-volt, single-
d ‘30-ampere receptacles within 5 £t of

210.3(AN @ (& rEUITSICHTs
rofection of ‘bathroom tecéptacles. The GFCL
tocting the hydromassags bathtab is required fo
cokasible, Where fhe GFCI devicé is insalled
¢ nmder a hydromagsage bathtub, the opening 10
uist provide flie teady access that is now specifi-
d : S

680.72 Other Electrical Eguipment

Luminaires, switches, receptacles, and other electrical equip-
ment located in the sarme Toors, and not directly associaied
with a hydromassage bathtub, shalt be instalied in accor-
dance with the requirements of Chapters 1 throngh 4 in
this Code covering the installation of that equipment in
bathrooms. :

680.73 Accessibility

Hydromassage bathtub electrical equiprnent shall be accessi-
ble without damaging the building structure or building fin-
ish.

fquires access to glecirical equipshent ds50-
drassite fub. Building vodes and pluimb-
oht.not Tequire access #o this equipment. This
s fritended {6 ensure that the clecirical equip-
Heizted Wiﬁﬁi_hydiéﬁa.éasage bathtubs can bé ac-
T ‘miiatenznce and répair withiont damaging the
. 'of the building, Actess Tray bé either an
el F'the fub of oné that is provided in the finish
Gokbs o tab. Ses Txbibit 680.19. © ©

6380.74 Bonding

All metal piping sysiems and all grounded metal parts in
contact with the circnlating water shall be bonded togethar
using a solid copper bonding jumper, insulated, coverzd, or
bare, not smaller than § AWG. The bonding jumper shall

oy

#33




68D.58

Article 880 + Swimming Pools, Founiaing, and Similar Installations

R BB0.E7

Exhibit 550,18. Elgtic sign

680.58 GFCI Protection for Adjacent

Receptacie Ontlets

All 15- or 20-ampere, single-phase 125-volt through 250-
volt receptacles located within 6.0 m (20 ft) of a fountain
edge shall be provided with GFCT protection.

V1. Pools and Tubs for Therapeutic Use

punding conductor is re

Hixet metd part of the assepnbly.

680.60 General

The provistons of Part I and Part VI of this ardicle shail
apply to pools and tubs for therapeutic use it health care

154

facilities, gymnasinms, athletic training rooms, and Stmily,
areas. Portable therapentic appliznces shall Comply v ﬂ:
Parts II and IJ of Article 422.

FPN: See 517.2 for definition of health care facilijjag

680.61 Permanently Installed Therapentic Poojg

Therapentic pools that are constructed in the ground, op the
gronnd, or in a builéing in such a manner that tha paol
cannot be readily disassembled shall comply with Par I
and II of this arficle.

Exception: The Uimitations of 680.22(C)(1) through (C)4)
saall not apply where all luminaires are of the totally en-
closed type. '

680.62 Therapentic Tubs
(Hydrotherapentic Tanks)

‘Therapeutic tubs, used for the snbmersion and treatment of
patients, that are not zasily moved from one place to another
in normal nse or that are fastened or otherwise secursd ar
a specific Jocation, including associated piping systems, shal]
conform to Part VL

(A) Protection. Except as otherwise provided in this sec-
ton, the outlet(s) that supplies a self-contained therapsutic
tnh or-hydrotherapentic tank, a packaged therapeutic tuh or
hydrotherapeutic tatk, or a field-assembled therapeutic tub
or hydrotherapeutic tank shall be protected by a ground-
fanlt circuit interropter,

(1) Listed Units. If so marked, a listed self-contained unit
or lisied packaged equipment assembly that includes integral
gromnd-fanlt cirenit-interrupter protection for all elecirical
parts within the unit or assembly (pumps, air blowers, heat-
ers, lights, controls, sanitizer generators, witing, and so forth)
shall be permitted without additional GFCI protection.

(2} Other Umits. A therapentic twb or hydrotherapeutic
tank rated 3 phase or rated over 250 volts or with a heater
load of more than 50 amperes shall not require the sepply
to be protected by a ground-fault circuit intermipter.

(A)2)forlarge therapeutic tanks
10 the Tequirements for large

pes. Tiarge-field-assembled therapentic nibs
ed t0 have GFCI protection in their electrical

- i lywhen ﬁfi:fi}_,efhj_égféri__@&giis OVEr 50 amperes.

{B) Bonding. The following parts shall be bondad together:

{1) Al metal fittings within or attached to the tnb strucre
(2) Metal parts of elecirical eguipment associated with the
tub water circolating sysiem, including pump motors

2008 Narional Electrical Code Hundbook




Article 680 - Swimming Pools, Fountains, and Simiiar installations

680.57

—

(b) Underwater enclosures shall be submersible and
made of copper, brass, or other approved corTosion-resistant

matal’i al.

2 Ipstallation. Underwater enclosure jnstallations shail
comply with (a) and (b).

(2) Underwater enclosures shall be filled with an ap-
proved potting componnd to prevent the entry of moisture.

(b) Underwater enclosures shall be firmly attached 10
the supports or directly to the fonntan surface and bonded
as required. Where the junction box is supported only by
condrits in accordance with 3 14.23(E) and (F), the conduits
ehall be of copper, brass, stainless steel, or other approved
corrogion-Tesistant metal, Where the box is fed by nonmetal-
fic conduit, it shall have additional shpports and fasteners of
copper, brass, or other approved corrosion-resistant material.

6580.53 Bonding

All metal piping systems associated with the fountain shall
be bonded to the equipment grounding conductor of the
branch circuit supplying the fountain. '

FPN: See 250.122 for sizing of these conduciors.

680.54 Grounding
The following equipment shall be gronnded:

(1) All electrical equipment located within the fountzin ot
within 1.5 m (5 ft) of the inside wall of the fountain

{2) All electrical equipment associated with the recirculat-
ing systern of the fountain

(3) Panelboerds that are not part of the service equipment
and that supply any electrical equipment associated with
the fountain

680.55 Methods of Grounding

(A) Applied Provisions. The provisions of 680.21(A),
680.23(B)(3), 680.23(F)(1) and (F)(2), 680.24(F), and
680.25 shall apply.

(B) Supplied by a Flexible Cord. Electical equipment
that is snpplied by a flexible cord shall have all exposad
nop—current-carrying metal parts grounded by an insnlated
copper equipment grounding conductor that Is an integral
part of this cord. The equipment grounding conductor shall
be conpected to an squipment grounding ferminal in the
Supply junction box, transformer enclosure, or other enclo-
Sure,

680.56 Cord-and-Plug-Connected Equipment

{A} Groznd-Fanlt Circuit Interrupter. All electrical
eQuipment, including power-supply cords, shall be protected
by ground-fanlt circuit interrupters.

(B) Cord Type. Flexible cord immersed in or exposead 10
water shall be of a type for exira-hard usage, as designated
in Table 400.4, and shall be a Jisted type with a “W** suffix.

(C) Sealing. The end of the flexible cord jacket and the
flexible cord conductor termination within equipment shall
be covered with, or encapsulated in, a suitable potting com-
pound to prevent the entry of water info the egquipment
through the cord or its conductors. In addition, the ground
conmection within equipment shall be similarly treated to
protect such connections from the deteriorating effect of
water that may enter into the equipment.

(D) Terminations. Connections with fiexible cord shall be
permanent, except that grounding-type attachment plugs and
receptacles shall be permitted to facilitate rem oval or discon-
nection for maintenance, repair, or storage of fixed or station-
ary equipment not located in any water-contzining part of
a fountain. )

£80.57 Signs

(A) General. This section covers electric signs installed
within a fountain or within 3.0 m (10 ft) of the fountain
edge.

(B) Ground-Fault Circnit-Interrnpter Protection ior
Personnel. ATl circuits supplylng the sign shall have
ground-fault circnit-interrupter protection for personnel.

(C) Loeation.

(1) Fixed or Statiopary. A fixed or stationary electric sign
installed within a fountzin shall be ot less than 1.5 m (5 it}
inside the fountzin measured from the outside edges of the
fountain.

{(2) Portable. A portable gleciric sign shall not be placed
within a pool or fountain or within 1.5 m (5 ft) measurad
horizontally from the inside walls of the fountain.

(D) Disconneet. A sign shall have a local disconnecting
means in accordance with 600.6 and 680.12.

(E) Bonding and Grounding. A sign shall be grounded
and bonded in accordance with 600.7.

T]ae 'u‘éer}gffé’lechﬁi_t;' sigms 0 foumtams has become increas-

-popular.” Fiecme ¥ 5 %6 fouptaing are required to

£ protecron for parsennel. This protection may be’
4n the feeder orbranch circuit. To prevent confact
sons around the Tountain, the sign roust be at least
fropi the edge. of the fountain {sec Exhibit 680.18).
nnéciing ‘and bonding fequirements ip Article 600

d gronmding st be provided in accordance with

=4
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hot tub shall be protected by & grouhd—fault circuit inter-
Tupler. :

(4) Listed Units. If so marked, a lisied self-contained unit
or listed packaged equipment assembly that incindes integral
ground-favlt cirenit-interrupter protection for all electrical
parts within the unit or assembly {pumps, air blowers, heat-
ers, lights, controls, sanitizer generators, wiring, and so forth)
shall be permitted withour additional GFCI protection.

(B) Other Units. A field-assembled spa or hot tub rated 3
phase or rated over 230 volts or with a heater load of more
than 50 amperes shall not require the supply to be protected
by a ground-fanlf circuit interrupter.

(C) Combination Pool and Spa or Hot Tob. A combina-
tion pocl/hot tub or spa assembly commeonly bonded need
not be protected by a ground-fault circuit iniemrapier.

FPN: See 680.2 for definitions of seif-contained spa or
hot tub and for packoged spa or hot b equipment assem-
bly.

The zequiterients of H80.44 spe
spas Emd hot tubs wy.h heate:r ] :

:g'ﬂd. )

VY. Fountains

Part Vv apph 510 pem:lanenﬂy 1nstalled decoratwe f@u.ntams
and reﬂcctmcr pools i the c-round am'._aliy in thé c-romd

orin abmltﬂmfy Thess ugits are prslan y for: acstheti ; alue

and are mot intended for swu:nmmw «or wading,”
Part V does not Cover msta.'llatlons 3 X
tivers, or ponds. Such installations are covered by fne 16~
quiirements of Articls 682, Namra& and Arttﬁcm]ly Made
Bodies of Watar ‘ .

680.50 General

The provisions of Part I and Part V of this article shall apply
to all permanently installed fountains as defined in 630.2.
Fountzains that have water commor to a pool shall addition-
ally comply with the reguirements in Part I of this article.
Part V does not cover self-contained, portable fountains,
Portable fourtaing shall comply with Parte I and III of
Article 422.

1332
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680.51 Luminaires, Submersible Pumps, ang
Other Submersible Equipment

(4) Ground-Faplt Circuit Interrupter. Liminaireg gy,
mersible pumps, and other submersible eguipmen:, Unlage
listed for operation at 13 volts or Iess and supplied by a
transformer that complies with 680.23(A)(2), shall be pro-
tecied by a ground-fault circnif interrupter.

(B} Operating Voltage. No luminaires shall be instaleq
for operation on supply circuits over 150 volts between
conductors. Submersible pumps and other submersiple
equipment shall operate at 300 volts or iess between condyc.
fors.

(€) Luminaire Lenses. Luminaires shall be instalied with
the top of the lnminaire lens below the normal water jeve)
of the fountain unless Lstad for above-water locations. A
luminaire facing npward shall comply with either (1) or (23

(1) Have the lens adequately guarded to prevent contact by
any person ’
(2) Be listed for use without a guard

(D) Overheating Protection. Electrical eguipment that de-
pends on submersion for safe operation shall be protecied
against overheating by a low-water cutoff or other approved
means when not sobmerged.

(E} Wiring. Equipment shall be equipped with provisions
for threaded conduit entries or be provided with a suitable
flexible cord. The maximum length of each exposed cord
in the fountain shall be limited to 3.0 m (10 ft}. Cords
extending beyond the fountain perimeter _Sha]J be enciosed
in approved wiring enclosures. Metal parts of sguipment
in contact with water shail be of brass or cther approved
corrosion-resistant metal.

(F) Servicing. Al eguiprent shall be removeble from the
water for relamping or normal maintenance, Luminaires
shall not be permapently embedded into the fountain stroc-
ture such that the water level must be reduced or the foantain
drained for relamping, mainienance, or inspection.

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

680.52 Junction Bexes and Other Enclosares

{A) General. Junction boxes and other enclosures nused for
other than underwater installation shall comply with 680.24

(B) Underwater Junetion Boxes and Other Upderwater
Enclosures. Junction boxes and other nnderwater encld-
sures shall meet the requirements of 680.52(B)(1) and (B)2)

{1} Comnstrnction.

() Underwater enclosures shall be equipped with Pro”
visions for threaded conduit entries or compression £ alands
or seals for cord entry.

.
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680.42

the supply cord of an appliance connected to the receptacle
would follow without piercing a floor, well, ceiling, doorway
with hinged or sliding door, window opening, or other effec-
five. permanent barrier.

EPN: For flexible coré usage, see 400.4,

480.33 Luminaires

An underwater luminaire, it installed, shall be installed in
or on the wall of the storable pool. It shall comply with
sither 580.33(A) or (B} ‘

(&) 15 Volts or Less. A luminaire shail be part of a cord-
and-plug-connectad lighting assembly. This assembly shall
be listed as an assembly for the purpose and have the follow-
ing construction features:

(1) No exposed metal parts

(2) A Juminaire lamp that operates at 15 volts or less

(3) Animpact-resistant polymeric lens, luminaire body, and
transformer enclosure

(4) A trapsformer Imeeting the requirements  of
630.23(A)2) with a primary rafing not over 130 volts

(B) Over 15 Voits But Not over 150 Volts. ‘A lighting .

assembly without a framsformer and with the luminaire
lamp(s) operating at not over 150 volts shall be permiited
o be cord-and-plug-connected where the assembly is Hsted
as an assembly for the purpose. The installation shall comply
with 680.23(A)(5), and the assembly shall have the following
construction features:

{1} No exposed metal parts

(2) An impact-Tesistant polymeric lens and laminaire body

{3) A ground-fault circnit interruptar with Open pentral con-
ductor protection as an integral part of the assembly

(4) The luminaire lamp permanenfly comnected to the
ground-fanlt circuit interropter with open-neutral pro-
tection .

(5) CompHance with the requirements of 680.23(A)

680.34 Receptacle Locations
Receptac]es shall not be located less than 1.83 m (6 &t) from
the inside walls of a pool. In determining these dimensions,
the distance to be measured shall be the shortest path the
Supply cord of an appliance comnected to the receptacle
wonld follow without piercing a floor, wall, ceiling, doorway
"f’ifﬂ hinged or sliding door, window opening, or other effec-
Uve permanent barrier.

-~nno

IV. Spas and Hot Tubs

650.40 General

Flectrical installations at spas and hot tubs shall comply
with the provisions of Part I and Part TV of this article.

680.41 Emergency Switch for Spas and Hot Tubs

A clearly labeied emergency shutoff or control switch for
the purpose of stopping the motor(s) that provide power to
the recirculation system and jet system shall be installed at
2 point readily accessible to the users and not less than 1.5
m (5 7t) away, adjacent to, and within sight of the spa or
hot tub. This requirement shall not apply o single-family
dwellings.

oms of 68041 fequize a local discopnecting de-
ot trbs fhat i§ capable of being used.
man‘t was added to addzess ~

o hutef switc]
device or a remofe-control
0 open. This requireraent
b family. dwellings. RS

630.42 Outdoor Installations

A spa or hot tub installed ontdoors shall comply with the
provisions of Parts I and II of this article, except as permitted
in 680.42(A) and (B), that would otherwise apply to pools
installed outdoors.

| bonding requirements of 680.26; Tocated
Apiicle 680, are amended by 682.42(B) only
&3] binds ‘or boops used to secuse wooden
frietl fo-metal tholinting oA a common base.
Onding requirettents in 680.26 4pply o out
ot mibs; including the packaged and sel-

(A) Flexible Connections. Listed packaged spa or hot tub
equipment assemblies or seif-contained spas or hot tubs
utilizing a factory-ipstalled or assembled control panel or
panelboard shall be permitied to use flexible connections as
coverad in 680.42(A)1) and (AXZ).
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FPN No. 1: For cabinets installed in darmp and wet loca-
tons, sez 312.2.

FPN No. 2: For switches or circnit breakers msta]]ed in
wet locations, see 404.4.

FPN No. 3: For protection against liquids, sze 430.11

(2) Protection. The electric motor and controllsr skall be
conmected to a circwit protected by a ground-fault circunit

intermupter.

(C) Deck Ares Heating. The provisions of this section
shall appily to all pool deck areas, inclnding a coverad pool,
where elecinically operated comfort heating units are in-
gtalled within 6.0 m (20 ft) of the inside wall of the pool.

(1) Unit Heaters. Unit heaters shall be rigidly monnted to
the structure and shall be of the totally enclosed or guarded
type. Unit heaters shall not be mountad over the pool or
within the area extending 1.5 m (5 i) horizontally from the
inside walls of a pool.

(2) Permanently Wired Radiant Heaters. Radiant elec-
tric heaters shall be spitably guarded and securely fastened
to their mounting device(s). Heaters shall not be installed
over a pool or within the area extending 1.5 m (5 ft) horizon-
tally from the inside walls of the pool and shall be mounted
at least 3.7 m (12 ft) vertically above the pool deck unless
otherwise approved.

(3) Radiant Heating Cables Not Permitted. Radiant heat-
ing cables embedded in or below the deck shall not be
permitied.

TIT. Storable Pools

630.30 General

Electrical installations at storable pocls shall comply with
the provisions of Part I and Part 1T of this aracle.

qord also is reguin sri UDdE‘W"ltE:l’S Laborato-'lcs 115- aorta-
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e ﬁ_her pumps for use with storeble pools. All elecyr, A
-quipment used with a sforable pool is required to Rave
“GPCI protection for personnel. Bxhibit 680.16 illustrates .
“meguirements for a storable-type pool.

GFCI protection

requirad , E
3-wire cord E

Storable swimming pool
et

~Podtiler pump
{doiblz e-insulated)

- Jequited

Exhibit:680.16 The raguiremsnts for a storable-type pool. Matal
nances are mot reguired to be bended. The 3-wire cord
1y be Jonger’[han 3 flisted filter pumps are equipped with
525 # Jong. The receptacle shown can be a GFCHype
: p’facie a recepacie supplied thmugh a GFCl-ype recepia-
L Ora receptaclﬂ prozected by a GFCi-type circuit breaker. The
far t%epth résfrciion of 42 in. does not agply 1o inflatable swim-
A pocis.

680.31 Puraps

A cord-connected pool filter pump shall incorporate an ap-
proved system of double insulation or its equivalent and
shall be provided with means for grounding only the internal
and nonaccessible non—current-carrying metal parts of the
appliance.

The means for grounding shall be an cqulpment ground-
ing conductor mm with the power-supply condnetors in the
flexible cord that is properly termminated in a grounding-type
attachrnent plug having a fixed grounding contact membear.

Cord-connected pool filter pumps shali be provided with
a ground-fanlt circuit interrupter that is an integral part of
the attachment plug or located in the power supply cord
within 300 mm (12 in.) of the attachment plug.

680.32 Ground-Fanlt Circait Interropters
Required
All elecirical equipment, including power-supply cords, ased
with storable pools shall be protectaﬁ] by ground-fault circuit
lnten'upters

Al 125-volt receptacles located within 6.0 m (20 ft) of
the inside walls of a storable pool shall be protected by &
gronnd-fault.circoit interrupter. In detarmining these dimen-
sions, the distance to be measurad shall be the shortest path
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8B0.27

1 parimster bonding element connecied
o not lgss &N four evenly spaced points

Dack box

conduit ”
bonded to { :
rggar ;<:/—\ Reinforcing

sigel

hetal conduif nsed as 2 ‘means ig

Exhihit 6BR5 -.EE!.deingi connaciions in 5 swimming ;pboL'

Exception No. 1: Those separated from the pool by a perma-
nent bayrier shall not be required to be bonded.

Efc-?pn'on No. 2: Those greater than 1.5 m (51%) horizonially
% the inside walls of the pool shall not be required io be
bonded,

M-

- e e " 3 nAAD

Exception No. 3: Those greater than 3.7 m (12 ft) measured
vertically above the maximum water level of the pool, or as
measured vertically above amy observation stands, 1owers,
or platforms, or amy diving SirucIureS, shall rot be reguired
0 be bonded.

(C) Pool Water. An intentional bond of a minimum con~
ductive surface area of 5806 mm” (9 in.%) shall be installed
in contact with the pool water. This bond shall be permitted to
consist of parts that are required to be bonded in 680.26(B}.

68027 Specialized Pool Equipment

(A) Underwater Audio Equipment. All underwater andio
equipment shall be identified for the purpese.

(1) Speakers. Each speaker shall be moupted in an ap-
proved metal forming shell, the front of which 15 enclosed
by a captive metal screer, CI equivalent, that is bonded to,
and secured to, the forming shell by a positive locking device
that ensures a low-resistapce contact and requires a tool 1o
open for installation or servicing of the speaker. The forming
shell shall be installed in a recess in the wall or floor of the
pool.

(2) Wiring Methods. Rigid metal conduit of brass or other.
jdentified corrosion-resistant metel, liguidtght flexible non-
metallic conduit (LFNC-B), rigid polyvinyl chioride conduit,
or reinforced thermosetting resin condmit shall extend from
the forming shell to alisted junction box or other snclosure as
provided in 680.24. Where rigad polyviny! chloride conduit,
reinforcad thermosetting resin conduit, of lignidtight flexible
nonmetallic conduit is used, an 8 AWG insulared solid or
stranded copper bonding jumper shall be installed in this
conduit. The bonding jumper shall be terminated in the
forming shell and the junction box. The termination of the
8 AWG bonding jumper m the forming shell shall be covered
with, or encapsulated in, a listed potting compound to protect
such connection from the possible deteriorating effect of
poo] water.

(3) Forming Shell and Metal Screen. The forming shell
and metal screen shall be of brass or other approved corro-
sion-resistant metal, All forming shells shall include provis-
jons for terminating an 8 AWG copper conductor.

(B) Electrically Operated Pool Covers.

(1) Motors and Controllers. The electric motors, control-
iers, and wiring shall be Jocated not less then 1.5 m (3 1t}

from the inside wall of the pool unless separated from the -

pool by a wall; cover, or other permanent barrier. Electric
motors installed below grade level shall be of the totally
enciosed type. The device that controls the operation of the
motor for an electrically operated pool cover shall be incated
such that the operator has full view of the pool.

1047
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* fogether using 8 AWG solid

EBB0.26 Article 680 » Swimnming Fools,

Fountains, and Similar instailations

Where there is no connection between the swimming pool
bonding grid and the equipment grounding system Tor the
premises, this bonding conductor shall be conmectzd to the
equipment grounding condunctor of the motor circuit.

(b) Pool Wazer Heaters. For pool water heaters tatad
at more than 30 amperes and having specific instructions
regarding bonding and grounding, only those parts desig-
nated to be bonded shall be bonded and only those parts
designated to be grounded shall be grounded.

(7) Mietal Wiring Methods and Egunipment. Metai-
sheathed cables and raceways, metal piping, and all fixad
metal parts shall be bonded

,‘ IE‘.SIStaIlI metal condmt ican alsabe used a8 ab(m

tor for =connectmcr meta] parts totrather

parallei conﬁcruratl 018

. Connscuncr the parts to the unencapsulated structura) Inetz)
forming the shell of a conductive pool or connecting the
parts oz copper conductor grid system used aroung the
contour of a conductive pool shell

* Connecting the parts together using the pool she]] con-

. structed of belted or welded steel as a common COnnection
point. See Exhibit 680.13

-» Connacting the parts to the perlmetr—;r bonding grid eop-

sisting of either strucrorsl remforcing steel (re-bar

welded wire mésh) or a solid 8 AWG bare copper Conduc-

tor encircling the perimeter of the pool

. Exhibit 680.14 illpstrates the nse of brass Tigid mets]
conduit or other corrosion-rasistant metal conduit as a means
to connect electrical equipment, such as the fi forming she]j
of 2 wet-mche luminaire, to the pool reinforcing steel

As specified in 250.8 for the grounding and bonding
comnections tequired by Article 250, exothermic weldmc
pressure connectors and clamps specl.ﬁca]ly Iisted for The,

purpose, and other listed means are permitted as the methog

of commecting bonding conductors to swimming pool equip-
ment requited to ba bonded. Connections.in pool areas must
be saitable for wet conditions and high levels of chlorine,
High concentrations of chlorne in smmmmg pool water
make the wet Jocatons m the vicinity of swimming pool
areas (mclud.mcr many pool pump rooms) a COrrosive envi-
ronment. The integrity of the bonding ‘connections should
be periodically inspectad, particularly thosebondmg connec-
tions between the 8 AWG copper conductor and, for instance,
an alurminum (or other dissimilar metal) ladder. See FExhibit
680:15 for an illustration of two acceptable methods of mak-
ing swimming pool bonding connections.

- Exhibit 680,13 Ametal-
. panmeter {e . steé] or alumi-

' pump momr are ajl connected

_ Servica {or approved
Pump with ﬁitar\ remotz) panelboard

- copper bonding conductors.

Horiding

conduscior
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 pehibit 58012 A poured- -
o . Uﬂncre‘[“e ]wmh :?-tmcm ra} ) Metal safety rope hook. Perimetar surfase  Flush dack box for listed
rgnfarcing 1es] fial seves as: {ne bending) banding eiement  jow-voltage lighting systam

N /
8 AWG bonding conducior

Reinforcing steel
in wall of paol

Wei-niche fixure
{less than 15V}

(2) Structural Reinforcing Steel. Stractural reinforcing
steel shall be bonded in accordance with 680.26(B)(1)(2}.
 (b) Alternate Means. Where structoral reinforcing stesl
is not available or is encapsulated in a nonconductive com-
pound, 2 copper conductor(s) shall be utilized where ths
following requirements are met: a

(1) Atleast one minimum 8 AWG bare solid copper conduc-
tor shall be provided.

) The conductors shall follow the contour of the perimster
surface.

(3) Only Zisted splices shall be permitted.

{4} The required condnctor shall be 450 to 600 mm (18 to

_ 24 in) from the inside walls of the nool.

(5) The required conductor shall be secured within or under
the perimeter surface 100 mm to 150 mm (41in. 18 6
in) below the subgrade.

I S

A 2NNe

(3) Metaliic Components. All metallic parts of the pool
structure, including reinforcing metal not addressed in
£80.26(B)(1)(2), shall be bonded. Where reinforcing steel
i encapsulated with a nonconductive compound, the rein-
forcing stesl shall not be required to be bonded.

(4) Underwater Lighting. All metal forming shells and
mounting brackets of no-niche luminaires shall be bonded.

Exception: Listed low-voliage lighting 5ystems with nowme-
tallic forming shells shall not require bonding.

(5) Metal Fittings. All meta] fittings within or attached to
the pool structure shall be bonded. Tsolated parts that are
not over 100 mm (4 in.) in any dimension and do not pene-
trate into the pool structure more than 25 mm (1 in.) shall
not Tequire bonding.

(6) Electrical Equipment. Motal parts of electrical equip-
mnent associated with the pool water circulating system, in-
cluding pump motors and metal parts of equipment
associated with pool covers, including electric motors, shall
be bonded. ’

Exception: Metal parts of listed eguipment incorporating
an approved system of double insulation shall not be bonded.

(a) Double-Insulated Water Pump Motors. Where a
double-insulated water pump motor is installed under the
provisions of this rule, a solid 8 AWG copper conductor of
sufficient length to make a bonding connection to a replace-
ment motor shall be extended from the bonding gnid to &n
accessible point in the vicinity of the pool pump motor

104
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(B)1)b). Poured concrete, pnenmatically applied or spray=d
concrete, and concrete block with painted or plastered coat-
ings shall all be considered conductive materials due to
water permeability and porosity. Viny! liners and fiberglass
composite shells shall be considered to be nonconductive
matedals,

(2) Strucrural Reinforcing Steel. Unencapsulated stuc-
mral reinforcing steel shall be bonded together by steel tie

wires or the equivalent Where structiral feinforcing steel

is encapsulated in a poncondnctive compound, a copper
conductor -grid shall be instalied in accordance with

680.26(BY1)(b).

'fconcrete pneumat[caﬁy 3
,aﬂd of couzss mutal. Fib

«—— Epoxy coating applied
5 by reinforcing
stee! manuiaciurer

Exhibit 680.11 Epoxy-coated vebar, which does ot require
bonding. '

1044
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- In Exhibit 680.12, structoral Teinforcing siesl seryeg a
a.common point to which 211 mmefal apprrtanances a8s0ciateg
with the pool are connected. This method of connectigy ; is
ene way of satisfying the requirement to bond all meta] pap,
together. Individual pieces -of hardware such as the hooks
uged 1o attach safety or lane ropes that are less than 4 i
inany dimensien and: do not penetrate into the pool structnge
more than 1 in. arc noi ruqmrcd 1o be bonded, pe
68&26(]3)(5) Tbe flush cl,cl bhox mcets the Provisions of
BROZA(AY.

(8) Copper Conductor Grid. A copper conductor grid
shall be provided and shall comply with (b)(1} through

(b)(4).

(1) Be constructed of minimum 8 AWG bare solid copper
conductors bonded to each other at all points of crossing
{(2) Conform to the contour of the pool and the pool dack
(3) Be arranged i a 300-mm (12-in.} by 300-mm (12-in)
network of conductors in a uniformly spaced perpendic-
ular grid pattern with a tolerance of 100 min (4 in)
(4) Be secured within or under the pool no more than 150
mm {6 in.} from the outer contour of the pool shell

{(2) Perimeter Surfaces. The perimeter surface shall ex-
tend for 1 m (3 fi) horizontally beyond the inside walls of
the pool and shall include unpaved surfaces as well as poured
concrete and other types of paving. Bonding to perimeter
surfaces ¢hall be provided as specified in 680.26(B)(Z)(a)
or (2)(b) and shall be attached to the pool reinforcing steel
or copper condncior grid at a mirdmum of four (4) points
uniformly spaced around the perimeter of the pool. For
nenconductive pool shells, bonding at four points shall not
be required.

. The requirement for bonding penmeter surfaces now applies
o pavcd and unpaved surfaces An examiple of an unpaved
: punmeter surrace ‘would be the 1awn surrpunding a perma-

z 'oveground SWEr paol Where the
pavsd pomon of the penmater surfaca extends jess than 3
fi thz@ntaHy f-rom the Tnside walls ofthe pool, the perimeter
bonding gnd must be contmued under the adjacent nnpaved
perimeter urface. H ph_ysma] constra.mts {such as a wall or
other physwal hamar) prevent § fhe penmater from extending
3 it bcyond the .mmds Wa]ls of the pool, the bonding grid
15 regum“:d Gnly 10 Extend u.uder the available perimster ared.
The perimeter : bonding ghd can be comprised of STUC
tural reinforcing netal (re—ba.r or welded wire mesh) that is

) condmcuve to thé perimetér surface and installed in or under

the penmetcr surface. Where struchirai reinforcing sieel 15
not available, a-single; bare, solid 8 AWG or larger coppe!
conductor can be installed aronnd the perimeter of the pao]
in an areaz measuring between 18 in. and 24 in. from the

I
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, Panalboard
in separate
N siruciure

insulatad
equipment
] grounding
: / conducior
: run with

- A circuit
conduciors

—— Grounding
eisctrode
- conducior

Fasder from
sarvice

; "J_a,ﬂﬁ;;'—t@r:’s iy function is equipotenﬁal_bond_jﬂg to
e voltage gradientin the pool area and the bond-~
C r.i&pét;r:aquired to extend or-copnect 10 amy

=8
 oreimpmaent oﬁlarﬂ:am fhase coverad in 680.26(B)(1)
d 0.2 pool water bonding element covered

ectricelly connecting all of the metal

7 ) throughi {7) is te ensure that

¢ same elecirical pitential. This bonding

<o disabling shock hazards created

BT PIpIAg cormeoted e the
sam ‘alse exist i pommetaliic

vity of chlerinated ‘water.

Exhibit 680.8 Grounding requirements per 630.25{8}_(2) for re-
mote pansiboard and swimming pool equipmsnt located i a
stusture remote from the service equipment.

680,26 Equipotential Bonding

(4) Performance. The equipotential bonding required by
this scction shall be instalied to reduce voltage gradients in
the pool area.

Ii is important to understand the difference betweer the
werms bonding and grounding as they apply 10 Article 680.
As defined in Article 100, bonding is “‘connectzd toestablish
electrical contimmity and conductivity.” As deséribed im
680.26(A.), the function of equipotential bonding differs from

the primary finction of bonding to mest the requirements

of Article 250 in that providing a path for ground-fanit
cirent is not the function of the equipotential bonding grid
ad associated bonding conductors. - '
Creating ar electrically cafe environment in and aronnd
Permanently installed swimming pools requires the installa-
lio of 2 bonding system with the sole function of sstablish-
ing equal electrical poteniial (voltage) in the vicinity of the
Wimming pool. A person who is immersed in 2 pool or
Whe is dripping wet, has a large amount of exposed skin, and
Iving or walking on a concrete deck or other condnctive
Perimeter surface is extremely vainerable to any ditferences
I electrical potential that may be present in the pool area.

The primary purpose of bonding in and arcund swim-

Wing pools is to ensure that voltage gradients in the pocl
wea are not present. Secton 680.26(8) specifies that the 8

Dor - N . . ‘ .
Netichet Flomrival Code Hundbook 2008

Equipment grounding

(B) Bonded Parts. The parts specified in 630.26(B)(1)
through (B)(7) shall be bonded together using solid copper
conductors, insulated coversd, or bare, not smaller than 8
AWG or with rigid metal conduit of brass or other identified
corrosion-Tesistant metal. Connections to bonded parts ghall
be made in accordance with 250.8. An 8 AWG or larger
solid copper bonding conductor provided to reduce voltage
gradients in the pool area shall not be required to be extsnded
or attached to remots panelboards, service eguipment, oF
glectrodes. :

(1) Conductive Pool Shells. Bonding to conductive pool
shells shall be provided as specified in 680.26(B)1)(a) or

10345
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ble nonmetallic conduit, rigid polyvinyl chloride conduit, or
reinforced thermosetting resin condnit. Electrical metailic
tubing shall be permitied where installed on or witlin a
brilding, and electrical nommetallic tnbing shall be permitted
where installed within a building. Aluminum conduits shall
not be permitted in the pool area where subject to corrosion.

Exception: An existing feeder between an existing remore
Dbanelboand and service equipment shall be permisted to run
in flexible metal conduit or an approved cable assembly that
includer an equipment grounding conductor within ifts outer
sheath. The eguipment grounding conductor shall comply
with 250.24(A)(5).

(B) Grounding. An eqripment grounding conductor shall
be installed with the feeder conductors between the ground-
ing terminal of the pool equipment panclboard and the
grounding terminal of the applicable service equipment or
source of a separately derived cystem. For other than (1)
existing feeders covered in 680.25(A), Exception, or (2)
feeders to separate buildings that do not wiilize an insulated
equipment grounding conductor im accordance with
680.25(B)(2), this equipment grounding conductor shall be
insniated.

{1) Size. This conductor shall be sized in accordance with
250,122 but not smaller than 12 AWG. On separately derived
gystems, this conductor shall be sized in accordance with
Table 250.66 but not smaller than 8 AWG.

(2) Separate Buildings. A feeder to 2 separzte building or
giructure shall be permitted to supply swimrning pool

e

equipment branch circuits, or fsed T8 Suppiying SWlml:mnu
pool equipment branch circnits, if the grounding aIlange_
ments in the separate building meet the requiremepg in
250.32(B}). Where installed in other than existing feeders
covered in 680.25(A), Exception, a separate equipmen;
grounding conductor shall be an insulated conduocter

by. 2 Seperately
" 630.75(B Whgre -2 TEMmole

ah equipment
i 1 panetboard

- Exhlbit BBG.B An Bxigting:

sula’ted or coveréd equ_
grount:lmg conductor e

Exisiing remota
panetboard

assewitly of

" cable parmitied |

‘Raceway from o~ .
’ A metiat
for generai- branch chrowit 22;‘3’; :
DUTPOSE OCFD io
receptacis underwatar

luminaire _/J
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¢hall not be located in the walkway unless afforded additi onal
rotection, such as by location under diving boards, adjacent
ip fixed structures, and the like.

®) Grounding Termipals. Junction boxes, transformer
snclosures, and ground-fanlt circuit-interrupter enclosiues
sonnected to a conduit that extends directly to a forming
shell or mounting bracket of a no-niche luminaire shall be
provided with a number of grounding terminals that shall be
o fewer than one moTe than the number of conduit entries.

(E) Strain Relief. The termination of a flexible cord of an
underwater uminaire within a junction box, transformer
enclosure, g'round-fault circuit interrupter, or other enciosure
shall be provided with a strzin relief.

(F) Gronnding. The equipment grounding conductor er-
minals of 2 junction box, transformer enclosure, or other
enclosure in the supply circuit to 2 wet-niche or no-niche
Juminaire 2nd the field-wiring chamber of a dry-niche lumi-
naire shall be connected to the equipment grounding terminal
of the panelboard. This terminal shail be diractly connected
to the panelboard enciosure.

The requirements in 680.24(A) through (F) cover the con-
struction and installation of boxes and enclosures associated
with anderwater luminaires. Boxes and enclosures used for
the supply winng to wet-mche and no-niche underwater
\uminzires must be listed for the purpose by 2 recognized
feeting laboratory. The provisions of '680:24(D} ensure the
availability of integral grounding terminals necessary for the
grounding and bonding of underwater lumizaires. A box
that is listed but not specifically for use with swimming
pools does not provids the correct number of integral gronnd-
ing And bonding terminals. The number of grounding termi-
nals in a box or enclosufe is required to be one more than
the pumber of conduit entries for which the box is-desighed.

In an installation where nonmetallic conduit is the wir-
ing method between the wet-niche forming shell and the
deck (junction) box, a bonding jummper and an equipment
zrounding condnctor in that conduit.must be terminated in
the junction box. The bonding jumper is covered in
680.23(B)(2)(b). The use of nonmetallic conduit requires
the installation of an insulated, copper bonding jumper in
that section of conduit between the deck box and the wet-
niche forming shell. This conductor can be solid or stranded
and tnst ot be smallér thap 8 AWG. The fanction of this
conductor is twofold. It permanently bonds all non—surrent-
Carying metal surfaces of the forming shell o any
N0D-—cnrrent-carrying parts of the deck box and to the equip-
ment groupding conductor of the circuit that supplies the
Wet-niche Juminaire. Additionally, this conduetor serves as
the path for ground-fault current In the event of a ground
fault when the wet-miche Iuminaire is removed from the

Noticeet Cinneinat Code Hendbook 2008

fgshe]l as istypically done during relamping. Darmage
to the wet-miche Tumingire supply cord could resnlt in this

nfid-fandt scénario.

The eguipment grounding conductor is the one con-
sible cord supplying the wet-piche luminaire.
. with 688:23(B)(3), this conductor is required
ated, bopper, and sized mo smaljer than the cirbuit
‘the -cord, but ot smaller than 16 AWG.

ustratesan installation of a forming.
& Inmsinaive and a flush junction {deck)

Flush deck box for lighting systams
15V or jess, fliled with approved
potiing compound

e A ft——]

Normai water
igvel

258 107 AN el
or approved sguivlsst ©

Matal forming shet
with wet-nicha luminairs

I'E 58@7 A Tlush juﬁction {deck) box and a forming shell
st-piche Juminaire installed according 1o B80.22{A)2).

680.25 Feeders

These provisions shall apply to any feeder on the supply side
of panelboards supplying branch circuits for pool equipment
covered in Part IT of this article and oo the ioad side of the
service equipment or the source of a separately derived
system.

(A) Wiring Methods. Feeders shall be installed in Tigid
metal condnit, intermediate metal conduit, liquidtight flexi-
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. Sée'eﬁne commentary following '

tor, installed betweern the junction boxes, transformer enclo-
sures, or other enclosures in the supply circuit to wet-miche
Inminaires, or between the field-wiring compartments of
dry-piche luminaires, shall be permitied to be terminated on
grounding terminals.

(b) If the underwater luminaire is supplied from = trans-
former, ground-fault circuit intermpter, 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 luminsire, the eguipment
grounding cenductor shall be permifted fo terminate on
groundiﬁg terminals on the transformer, ground-fault circuit
intermapter, clock-operated switch enclosure, or an outlet box
used to enclose a snap switch.

(3) Condnctors. Conductors on the load side of a ground-
fanlt circuit interrupter or of a transformer, used to comply
with the provisicns 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 proiected by gronnd-fault cir-
cuit interrupiers.

(2) The other conductors are grounding conductors.

(3) The other conductors are supply condnctors to a feed-
through-type ground-fault circult interrupter.

(4) Ground-fault circuit interrupters shall be permitied in a
panelboard that containg circuits protected by other than
ground-fanlt circuit interzupters.

680.24 Junction Boxes and Electrical Enclosnres

for Transformers or Ground-Fauit

Circuit Interrupters

(A) Junction Boxzes. A junction box connectsd to a conduit
that extends dirsctly to a forming shell or mounting bracket
of a no-niche luminaire shall meet the requirements of this
secton.

(1} Construetion. The junction box shall be listed as a
swimming pool juncton box and shall comply with the
following conditions:

{1) Be equippzd with threaded entries or hubs or a nonme-
tallic hub

{2} Be comprnsed of copper, brass, suitable plastic, or other
approved COITOSiON-Tesistant material

(3) Be provided with clectrical continuity between every
connected metal conduit and the grounding terminals
by means of copper, brass, or other approved corrosion-
resistant metal that is integral with the box

(2) Installafion. Where the luminaire operates over 15
volts, the junction box location shall comply with (A)(2)(a)

1040
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and (A}2)(b). Where the Jurninaire operates at 15 volyg or
less, the junction box location shall be permitted to comply
with (A)2Xc).

(2) Vertical Spacing. The junction box shall be locateg
not less than 100 mm (4 in.}, measured from the inside of
the bottom of the box, above the ground level, or pooi deck,
or not less than 200 mm {8 in.) above the maximum peol
water level, whichever provides the greater elevation.

(b) Horizontal Spacing, The jnpction box shall be iq.
cated not less than 1.2 m (4 ft) from the inside wall of the
pool, uniess separated from the pool by a sclid fence, wal).
or other permanent barrier.

(¢) Flush Deck Box. If used on a hE’ht[DU system op-
erating at 15 volts or less, a flush deck box shall be permitted
if both of the following apply:

(1) An approved potting compound is nsed to fill the boy
to prevent the entrance of moisture.

(2) The flush deck box is located not less than 1.2 m (4 fi)
from the inside wall of the pool.

(B} Other Enclosures. An enclosurs for z transformer,
ground-fanlt circuit interrupter, or a similar device connected
to & conduit that extends directly to a2 forming shell or
mounting bracket of 2 no-niche lominaire shall meet the
requirsments of this section.

(1) Comstruction. The enclosure shail be listed and labeled
for the purpose and meei the following requirements;

(1} Equipped with threaded entries or hubs or a nonmetallic
hub

(2) Compnsed of copper, brass, suitable plastic, or other
approved corrosicn-resistant material

(3} Provided with an approved seal, such as dnct sea] at
the conduit connection, that prevents circulation of air
between the conduit and the enclosuras

(4) Provided with electrical continuity between every con-
nected metal condnit and the grounding terminals by
means of copper, brass, or other approved corrosion-
resistant metal that is niegral with the box

(2) Installation.

(2) Vertical Spacing. The enclosure shall be located not
less than 100 mm (4 in), measured from the inside of the
bottom of the box, above the ground level, or pool deck, oF
not less than 200 mm (8 in.) above the maximurn pool water
lavel, whichever provides the greater elevation.

(b) Horizontal Spacing. The enclosure shall be Toceted
not less than 1.2 m (4 fi) from the inside wall of the pool,
unless separated from the pool by a solid fence, wall, or
other psrmanent barrier.

(C) Protection. Junction boxes and enclosures mounted
above the grade of the finished walkway around the pool

2008 National Electrical Code Handbotk
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qrounding conductor shall be connected o0 a grounding ter-
other enclosure. The grounding conductor shall not be
smeller then the supply conductors and not smaller than 16

AWG.
&) f nminsire Grounding Terminations. The end of the

ﬂcxiblc—cord jacket and the flexible-cord conductor termina-
tions within a Juminaite shall be covered with, or encapsu-

laied in, 2 suitable potting compound to pravent the entry

of waier into the Inminairs tirough the cord or its conductors.
In addition, the grounding connection within a lnminairs
shall be similarly treated to protect such connection from
e deteriorating effect of pool water 1n the event of water
entry into the luminaire.

(5) Luminaire Bonding. The Tuminaire shall be bonded
10, and secured to, the forming shell by a positive locking
device that ensures a low-resistance contact and Tequires a
100l to.remove the lnminaire from the forming shell. Bonding
shall not be required for luminaires that are list=d for the
application and have no non—current-carrying metal Darts.

(6} Servicing, All wet-niche Inminaires shall be removable
from the water for inspection, relamping, or other mainie-
pance. The forming shell location and length of cord in the
forming shell shall permit personnel to place the removed
\uminaire on the deck or other dry location for such mainte-
nance. The lurninaire maintenance location shail be accessi-
ble withont entering or going in the pool water.

* Custom sv
porated a3 ;

(C) Dry-Niche Luminaires.

(D Construction. A dry-niche Inminaire shall be provided
with 2 provision for drainage of water and a means for
Stommodating one equipment grounding conductor for
*ach conduit entry. '

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

- s e m 1 TTo_dhaal  9AN2

qipal i the supply juncton box, transformer enclosure, oT

(D) No-Niche Fuminaires. A no-miche Juminaire shall
meet the construction requirements of 680.23(8)(3) and be
installed in accordance with the requirements of 680.23(B).
Where connection to 2 forming shell is specified, the connec-
tion shall be to the mounting bracket.

(E) Throogh-Wall Lighting Assembly. A throngh-wall
lighting assembly shail be eguipped with a threaded entry
or hub, or a nonmetz]lic hub, for the purpose of accommodat-
ing the fermination of the supply conduwt A throvgh-wall
lighting asserobly shall mest the construction requirements
of 680.23(B)}3) and be installed in accordance with the
requirements of 680.23. Where comnection 10 2 forming
shell is specified, the connection shall be to the conduit
termination poimt.

(F) Branch-Circnit Wiring.

(1) Wiring Methods. Branch-circnit wiring on the supply
side of enclosures and junction boxes connected to conduits
run to wet-niche and no-niche Iuminaires, and the field wir-
ing compartments of dry-miche luminaires, shall be installed
using rigid metal conduit, intermediaie metal conduit, lig-
uidtight flexible nommetaliic conduit, rigid polyvinyl chlo-
fde conduit, or reinforced thermosetting resin condnit.
Where installed on buildings, electrical metallic tubing shall
be permitted, and where installed within buildings, electrical
nonmerallic tubing, Type MC cable, electrical metallic tub-
ing, or Type AC cable shall be permitted. in all cases, an
insvlated equipment grounding conductor sized iIn accor-
dance with Tzble 250.122 but not less than 12 AWG shall
be required.

Exception: Where connecting 10 transformers for pdol
lights, liguidtight flextble metal conduit or Lquidiight flexible
nonmetallic conduit shall be permitted. The length shall not
exceed 1.8 m (6 ft) for any one length or exceed 3.0m
(10 ft) in total length used. Liquidtight flexible nonmerallic
conduit, Type B (LENC-B), shall be permitted in lengihs
longer than 1.8 m (6 ft).

(2) Equipment Grounding. Through-wall lighting assem-
blies, wet-niche, dry-niche, or no-niche Jumipaires shall be
connected to an insulated copper equipment grounding con-
ductor installed with the circnit conductors. The equiproent
grounding conductor shall be installed withont joint cr splice
except as permitted in (F)(2)(a) and (F3(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 berween the
wiring chamber of the secondary winding of a transformer
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 conduc-
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Jumninaires operating at more than 15 volts such that there
is no shock hazard during relamping. The installation of the
sround-fault cirenit interrupter shail be such that there 1s 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 Jumingzires shall be installed

for operation on supply circuits over 150 volts between

conductors.

(3) Location, Wall-Mounted Luminaires. Luminaires

mounted in walls shall be installed with the top of the Inmi-
naire lens not less than 450 mm (18 in.) below the normal
water level of the pool, urless 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 lnminaire facing up-
ward shall comply with either (1) or (2):

{1} Have the lens adequately gnarded to prevent contact by

&1¥ person
(2) Be listed for use without a guard

(7) Dependence on Sobmersion. Luminaires that depend
on submersion for safe operation shall be inherently pro-
tected against the hazards of overheating when not sub-
merged.

(8) Compliance. Compliance with these requirements shall
be obtained by the use of a listed underwater luminaire and
by installation of a listed ground-fault circuit iaterrupter

1038

in the branch circuit or a Hsted transformer for uminsig,
operating 2t not more than 15 volts.

(B) Wet-Niche Luminaires.

¢(1) Forming Shells. Forming shells shall be installeg for
the mounting of all wet-niche wnderwater luminzires apg
shall be equipped with provisions for conduit entries, Megg
parts of the luminaire and forming shell in contact with te
pool water shall be of brass or other approved corrosiop.
resistant metal. All forming shells used with nonmetallie
conduit systems, other than those that arz part of a Hsteq
low-voltage lighting system mnot raguiring grounding, shai
include provisions for terminating an 8 AWG copper condac-
tor.

(2) Wiring Extending Directly to the Forming Shel,
Conduit shzll bz installed from the forming shel to a junction
box or other enclosure conforming to the requirements in
580.24. Conduit shall be rigid metal, intermediate metal,
liquidtight flexible nonmetellic, or rigid nonmetallic.

{a) Metal Conduit. Metal conduif shall be approved and
shall be of brass or other approved corrosion-resistant meral.

(b) Nonmetallic Conduif, Where a nonmetallic conduit
isused, an 8 AWG insulated solid or stranded copper bonding
jurnper shall he instalied in this conduit uniess a listed low-
voltage lighting system not requiring grounding 1s used. The
bonding jumper shall be terminated in the forming shell,
junction box or transformer enclosure, or ground-fanit cir-
cuit-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 protect the
connection from the possible deteriorating effect of pool

water.

fnidéoht flexible non-
rring shell for a wet-
other enclosure, an 8
per 1§ ‘raquired 1o be
ecmcal continuity be-
ction Box or other enclo-
‘ed large enough to enclose
& bonding jumper and the
es'fhe wot-piche Juminaire,
ind msertion of the bonding
ow-voltage lighting systems that
_ an -equipment grounding
- xempt from this rcqﬂrenjeqt-

(3) Equipment Grounding Provisions for Cords. Wet-,
niche luminaires that are supplied by 2 flexible cord of cable
shall have all exposed non—current-carrying metal parts
grounded by ap insulated copper equipment grounding cO
dnctor that is an integral part of the cord or cable. This
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630.23

£xhibit &80.6 Limitaticns that
apply 10 ine placement of fumi-

" eires, fighting outists, and
cailing—suspended fans in the
area gurrounding outdoor and
indo0r pools.

direcly or by way of a fransformer meeting the requirements
of this section shall be such that, where the lumminaire i
property installed without & ground-fanlt circuit interrupter,
there is no shock hazard with any likely combination of
fault conditions during normal use (net relamping)-

Dry-miche, no-niche, oT wet-niche underwater Jurninaires
operating at more than 15 voits require GFCI protection.
- See the commentary following 680-5.

Branch-circnit conductors for dry-niche luminaires are
quired 1o be installed in epproved rigid metal conduit,
Mermediae metal conduit, or rigid nonmetallic conduit
from the Tumminaire to a panelboard or the service equipment.
Branch-cirenit condnctors for wet-niche lnmineaires leaving
the poel function box are requirad to be enclosed in rigid
Tetal condwit, intermediate metal conduit, Hguidight flexi-
tle nonmetallic condnit, or figid nonmetallic conduit, eXcept

Where Jocated in or on buildings, where the conductors are -

Permitiad o be installed in elecirical metallic tubing or
Slectrica) nonmetallic fubing, Unlike wet-niche Tuminaires,
 janction bax is pot required Tor dry-niche Tuminaires. ifa

i} R
- Lm0 Teendbank 2008

Ouidoor Poots

(& Luminaies, lighting outists, and ceiling-
suspanded (paddie) fans parmitted
above 12 L

Lurninaires, lighiing outiets, and ceiling-
suspended {paddie) fans not parmitied
balow 12 ft

© Existing luminairas and fignting outiets
permitted in this spacs ff rigidly attachad
o existing siructurs (GFCI required).

® Luminairss and fighting outiets permittzd
if protected by 2 GFCL.

& Luminaires and fighting outlets permited
it rigidly atinchad.

indoor Pools

@ Lumingires, lighting outiets, and csiling-
suspanded (paddle} tans permitted
above 12 ft.

Tomlly enclosed juminaires proiected by
a GFC! and ceiling-suspended (paddie)
fans profecied by & GFEC! permitted
above 71z it

© Luminaires, lighting culiets, and caiiing-
suspended {paddie} ians not permitted
beiow 5 it

O Bxsting juminairas and fighting outies
parmitted in this space i rigidly attached
1o existing siruciure {GFCL required).

® Luminaires and lighting outiets permitted
if protected by & GFCL

@ Luminaires and fighting outiats permitted
if rigidiy atiached.

(2) Transformers. Transformers used for the supply of un-
derwater Jaminaires, 10 gether with the transformer enclosure,
shall be lsted as & swimming pcol and spa transformer.
The trensformer shall be a0 scolated winding type with an
ungrounded secondary that has 2 grommded metal barrier
between the primary and secondary windings.

Ul Aisted swimming pocl and spa
1¢ for conmection o 2 gonduit that
directly 10 derwater poct light forming shell.
Swi ol and Spa trazisformers are DO permitted o

: bc’fﬁgs@'@qu}:@a@fg nniess- arked “For Ontdoor Use™ or W

anegnivalent maRneT tht szgmﬁes that they have peentound -

aceeptabils for both outdoos and indoor use. See 110.3(B).

(3) GECI Protection, Relamping. A ground-fault circuit
interrupter shall be installed in the branch circuit supplying
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£30.23
B~20 it 15- or 20-ampars,
re——125-volt, GFCI
5 3 fali-of building
rracapiacie
<51t itted here
Hingad:
door
indoor o o _J
outdoor poct Sliding hess Teceptacies OK
door :
Window
1 opening :
: pnotor receptacie -
ingle and iocking
i BFCI protected
\ P

|<4—5ﬂ—>-®

Dwetlling Unit Recepiacle Spacing

Exhibit 6805 F

iiocatnd m a szruczur

fanlt cirénit interrupter, the following equipment shall bz
permitted at a height pot less than 2.3 m (7 fi 6 i) above
the maximum pool water level:

(1) Totally enclosed Iuminaires

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

(3) Existing Installations. Existing luminaires ang ]lgmmn
outlets located less than 1.5 m (5 ft) measured honZomal}
from the inside walls of a pool shall De not less than ] 5
(5 ft) above the surface of the maximum water level, ghay
be rigidly attached to the existing structure, and shal] y,
protected by 2 ground-fault circuit interrupter.

(4) GFCI Profection in Adjacent Areas. Luminaireg,
lighting outlets, and ceiling-snspended (paddle) faps ip.
stalled in the area extending between 1.5 m (5 fi) and 39
m (10 ft) horizontally from the inside walls of a pool shal]
be protected by a ground-fanlt circuit intermipter unlesg jp.
stalled not less than 1.5 m (5 ft) above the maximum waer
level and figidly attached to the strocture adjacent to o
enclosing the pool.

(5} Cord-and-Plug-Connecfed Luminaires. Cord-and-
plug-connected luminaires shall comply with the require-
ments of 680.7 where installed within 4.8 m (16 ft) of any
point on the water surface, measurad racdially.

arify the limitations
outdoer and indoor

(D) Switching Devices. Switching devices shall be located
at Jzast 1.5 m (5 ft) horzontally from the inside walls of a
pool unless separated from the pool by 2 solid fence, wall,
or other permanent bamrier. Alternatively, a switch that is
listed as being acceptable for use within 1.5 m (5 ft) shall
De permitted.

_g_P.anelboards contammg c11'cu1t breakcrs jzlme clocks, pool
- Tight switches, and similar’
ot less’ fhan 3 ft horizomtally #ror
- pool without 2 solid fence,

chigg: dewces where located
fhe ingide wells of a
1, 61 DLhEr ] penznaﬁsm barrier,
St ba out Df :reach of persons W  inithé pool, therehy
Hd ?oss1ble shock “haza:ds '

(E) Other Ontlets. Other outlets shall be not less than 3.0
m (10 ) from the inside walls of the pool. Measurernents
shall be determined in accordance with 630.22(A)5).

FPN: Other outlets may incinde, but are not limited to,
remoie-conitol, signaling, fire alarm, and commurnic-
tions circnits,

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

(A) General.

(1) Luminaire Design, Normal Operation. The desigh of
an underwater luminaire supplied from a branch circuit gither

[
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The requirements of 680.22(A) apply fo recepiacles located
qear a permanently installed pool or fountain. They do not
spply t0 direct~connected equipmcph@irei:t—p@nnectéd pool

wmp motors are covered 1n 680.22(B). Permmission is gIven
i 680.22(A)(1) to allow = single locking- and grounding-
ype receptacle to supply 2 recirculat onpump mpt@f where
the receptacle is located mot less than-6' ft From 1he imside
walls of the pool of fountain and is protected. by & GFCL-

As reqiired by 680.22(A)3); each perthanendy in-
required o have at-

stalled podl in a residential setti
Jeast one Teceptacle, which must be cated atleast § fi from
the pool and mot more than 20 A
of this requirernent is to permit @ 4ty appliances to be
cafely plugged ip and used near {hg pool but. 10 aveid the
need for extension cords in the vig

f minimium dimension was chosen ;
2 65t cord could not be aceidentiall ¥nocked into the pock.
GECI protection of all 125- ceeptacies Iocated
within 20 ft-of a pool or fountain is requis dby 58@.’22@)(43.
ori OIS, PETELA-

This rule applies to pools located ouideors.or indoots

pemly installed or storable, and forzesidential orco
mse. Because people within 20 ff of #,pool are nommnally
subjected to dampness and moistuze; the GRCE requirement
within the 20-ft space is warranté S -

Examples of receptacles mesfing fhe reqairements of
680.22(A) are shown in Exhibits £80.3 and 680.4. Exhibit
680.5 illustrates that the etermination of the minimum dis-
tance for receptacles from 2 pool does ot include recepiacies
within a structure. Receptacies within a stmcfure are permit-
ted to be less than 6 ft from the pool. Where this installation
is at a dwalling unit, it is necessary to provide at least one
receptacle between 6 ft and 20 ft from the inside walls of

e poel. The inient

.of the pool. The 6~
f an appliance with

mmercial

the pool. This locafion preciudes having to run the cord of
#n appliance used on the pool deck through a doorway.

(B) GFCI Protection. Outlets supplying PoOl pump mo-
tors from branch circnits with shori~circuit and ground-fault
protection rated 15 or 20 amperes, 125 volt or 240 volt,
single phase, whether by receptacle or direct comiection,
shall be provided with ground-fault circuit-inierrupter pro-
tection for personnel.

All _-Quﬂéts;éupp]jz:d by single-phase, 15- and 20-ampere, -

~125-wolt: 2400l bramch circuits for swimming poel:

p motdrs are required tohave GECH protection. It shouﬂfl
ted fhat 680.22(B) applies 1o these outlets regardiess,

. o‘fthe - proxirmity to the swimming pool and thatit appli asto

cord-and-plig-connected and direct-connected (hard-wired)

swzmmmg pool pump motors.

(C} Luminaires, Lighting Outlets, and Ceiling-
Suspended (Paddle) Fans.

(1) New Outdoor Installation Clearances. In outdoor
pool areas, lumineires, lighting outlets, and ceiling-sus-
pended (paddie) fans installed above the pool or the arza
extznding 1.5 m (5 ft) horizontally from the inside walls of
the pool shail be installed at a height not lese than 3.7 m
(12 ft) above the maximum water level of the poolL

. (2) Indoor Clearances. For installations in indoor pool

ateas, the clearances shall be the same as for outdoor areas
unless modified as provided in this paragraph. If the branei
cirenit supplying the equipment is protected by a ground-

" Exhibit 680.3 An example of
arecepiacle installed ac-
cording Yo £80.22(A). For per-
manently hsialied pools at a
dwelling uni(s), it is mandatory
0 instalj a 125-volt receptacle
?EfWEen § #t znd 20 ft from the
Mside wall of the poal.

Losking- and grounding-type singls recepiacle  Required 125 1,15 Aor20 A for pools

ppiy pool purnp motor\
[ R e e T |
[Fromrrrenr o]

instafled at dwellings

Nari .
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680.22 Ariicle 680 = Swimming Pools, Fountains, and Similar instaliafions

(1) General. The branch circoits for pool-associated mo-

torg shall be installed in nigid metal condwt, intermediate -

metal conduit, igid polyvinyl chloride conduit, reinforced
thermosetting resin conduit, or Type MC cable listed for
the locaton. Other wiring methods apd materials shall be
permitted in specific Jocafions or apphcations 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 smalier than 12 AWG.

-wizing method For
“requirgmént snsures that

Type MCcablehSted for

{2) On or Within Buildings, Where installed on or within
butldings, electrical metallic inbing shall be permitted.

(3) Flexible Connections. Where necegsary to employ
flexible connections at or adjacent to the motor, lguidtight
flexible metai or Hguidhght flexible nonmetallic condnit
with approved fittings shall be permitted.

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

{5) Cord-and-Plng Comnectfions. 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 termi-
nate in a grounding-type attachment ping.

(B) Dounble Insulated Pool Pumps. A listed cord-and-
phug-connected pool pump incorporating an approved sys-
tem 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 comnmected to the equip-

1034
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ment grounding conductor of the motor circuit in agpg,
with the’ second paragraph of 680.26(B)(4), the
circnit wiring shall comply with 680.21{A).

dancr:
Tenich.

hd 5] o 'tora.'bl.ei_PODISa egardlegs Gf
size, for many years without any known fiegq.
: 3 metal parts of 2 swimpssr, -
i & §yistent of double ingyjzge -
ot 1_.1_i.r-ad 10 be iney g.--
quire pyﬁSO.ZG(ijecausaﬁ
e3 the

680.22 Area Lighting, Receptacles,
and Egoipment
(A} Receptacies.

(1) Cirenlafion znd Sznitation 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 f£) from the inside wallg
of the pool, or not less than 1.83 m (6 ) from the inside
walls of the pool if they meat all of the following condiiions;

(1) Consist of singie receptacles
(2) Emplov =z locking configuration
(3) Are of the grounding type

{4} Have GECI protection

(2} Other Receptacles, Location. Other receptaclzs shall
be not less than 1,83 m (6 ft) from the inside walls of &
pool.

{3) Dwelling Unit(s). Where a parmanently installed pool
is installed at a dwelling unit(s), no fewer than one 12
volt, 15~ or 20-ampers receptacle op a general-poipose
branch circuit shail be Iocated not less than 1.83 m (6 fi)
from, ard 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 fi 6 in.) above the floor, platform, or grade Jevel
serving the pool. '

(4) GFCI Protection. All 15- and 20-ampere, Sing® -
phase, 125-volt recepacles locared within 6.0 m (20 71 of-
the inside walls of a pool shall be protected by 2 ground-
fanlt circuit interrupter. '
(5) Measurements. In determining the dimensions iP s
section addressing receptacle spacings, the distance © *°
measured shall be the shortest path the supply cord _Of o
appliance cormected 10 the receptacle would follow W}?.Dm
piercing a floor, wall, ceiling, doorway with hinged of shidinz
door, window opening, or other effective permanent parmet
2008 National Electrical Code At




i Aricle 680 = Swirnming Pools, Fountains, and Simitar insiallaiions 580.21

1.5 m (5 fi) or more from the pool, such wiring shall be 630,12 Mainienance Disconnecting Means

pamittefalwharc installed in complets raceway systems of Ome or more means to simultansously discopnect all mm-

rigid metal condnit, infermediate metal conduit, or 2 NONME~ : “3ad 4 Fiath
tallic raceway SysLETO. A7l metal conduit shall be corrosion iﬁnnrdnit;;):hi?cﬂ?; 1512;]1@26 gz;s;:a;smshﬁl gzlizsg
resistent and suitable for the location. The mipimum OV accessible and within sight from its equipment and shall ba
gepth shall be as given in Table 530.10. located at least 1.5 m (5 f1) horizontally from the inside
. walls of a pool, spa, or hot tab urless separated from the
Table 680.10 Minimum Cover Depths open water by a permanently installed barmer that provides
- o Cover 2 1.5 m (5 ft) Teach path or greater. Tais horjzontal distance
- is to be measured from the water’s edge along the shortest

Wiring Method min in. path reguired to reach the disconnect

Rigid metal conduit 150 6
Intermediate matal conduit 150 6
Nonmetallic Taceways listed for direct 450 18
hurial without concreie encasement :
* 5| W .
Other approved Taceweys %:)0 18 equipment § DTS, -
derwater Tuminaires are A0t

pavels, 1
rement, The proximiity of the discen-
&, pocl Taust be mot less than 3 T orilgss
means is separated from the waier by A
ce Exhibit 680.2. '

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

Disconnact
within sight of

_ squipmznt that
if supplies

separation. o
Unde? the second Condi

; within the 5-It Zone 15,756
- conduit,” intermediate:
j coadnit end mast. be
" required by Tzble 680
The raceway Tamst be 1nst

. points of termimation ;

As indicated by the &

“ Wiring Locafion), the focns ;
hazards that may occuf 2s .a_az_é'_s_i-ft._ k: g
Underground instailation’ that isin close proxi

SWimming pool. Due o water splashing out.of _ﬂi_gp@gi a:ad

F "é@_L_J'i_rs@gpqo‘l equipmentdiscornsct. The-diston-
ment must be .lp't:a‘tedWiﬂﬁin gight of the poeo!
£least 5 ft frofn e poch:

water dripping off thise who have been in the pool, the area

Within 5 P_f?ofgﬂle inside walls is tg'en'efaﬂgi t_heivaﬁest lota* I Permanently Installed Pools

lon; 25 a result, electrical leakage from hnderground installa- 650.20 General

il\:()ns presents a grealer shock hezard in this comtinuously Electrical installations at permanenty installed pools shall
® environment. L L comply with the provisions of Part 1 and Part 1T of this

article.

680,21 Molors

(A) Wiring Methods. The winng io a pool motor shall
comply with (A)(1) unless modified for specific circum-
siances by (A)2), (A)(3). (A)(4), or (AY5).

880.11 Fguipment Rooms and Pis

ﬁ}ea[ﬁcal equipment shall not be installed in rooms or Pifs

anat do mot have drainage that adequately prevents water
tumulation during normal operation or filter rnaintenance.

(oY
<
]
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———
Table 680.8 Overhead Condnector Clearances
—
Insnlated Cables, 0750
Volts to Ground, Supported
on and Cabled Together
with & Solidly Grounded All Other Copdunctors Voltage to Ground
Bare Messenger or Solidly
Grounded Neniral
Condunctor 0 throngh 15 kV Over 15 through 50 v
Clearance Parameters m ft m ft m £
A. Clearance in any direction to the 6.9 223 7.5 25 B.0 77
water level, edge of water surface,
base of diving platform, or
permansntly anchored raft
B. Clearance in any direction 1o the 44 145 52 17 5.5 15
observafion stand, tower, or
diving platform
C. Horizontal fimit of clearance This limit shall extend to the outer edge of the stuctures Hsted

" measured from inside wall of the in A and B of this table bot not to less than 3 m (10 ft).

pool

WS

Observation
siand
c Fool le—C

Fignre 680.8 Clearances from Pool Structores,

FFN: Open overhead wiring as used in thig article typi-
cally refers to conductor(s) not in ar enclosed raceway.

(B) Commmunications Systems. Commupication, radio,
and television coaxial cables within the scope of Articles

800 through 820 shall be permitted at 2 height of not less 680.9 Electric Pool Water Heaters
than 3.0 m (10 fi) above swimming and wading pools, diving All electric pool water heaters shall have the beating ele-
stnctires, znd observation stands, towers, or platforms. ments subdivided into loads not exceading 48 amperes and

protectad at not over 60 amperes. The ampacity of the
branch-circnit conductors and the rating or setting of oves-
current protective devicas shall not be less than 125 percent
of the total namepiate-rated load.

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

ground. 680.10 Undergroumd Wiring Location

Underground wiring shell not be permitted undar the poo!
or within the area extending 1.5 m (5 1) horizontally from
the inside wall of the pool unless this wirdng is necessZy
to supply pool equipment permitted by this article. Where
space limitati ons prevent wiring from being routed a distance

Service drop conductors, cOnduct_b,rs of An;twcﬂ«:inpowered
 broadband communications systems, and aerial feeders and
bramch circuits are permitted to be located 2bove a swimming

I
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580.8

(2) All electrical equipment iocated 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

75) 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

Electrical equipment other than underwater lrminafres and
pool-associated motors is required to be connected by the

wiring methods of Chapter.3 and grounded in accordance .

with Article 250, For example, an outdoor recepiacle in-
stalled to meet the requirements of 680.22(A)(3) is permitied
1o be wired with Typs UF cable containing an ipsulated of
pare conductor for equipment grounding purposes. Circuits
forpools may be derived from an existing remote pansiboard
supplied by an approved cable assemnbly, as specified in
680.25(A). Exception. The requirements of 680.6 permit
Type UF cable 10 be used for the receptacle reguired by
680.22(A)(3) and for some pool-related eqnipment, but cir-
cnit condnctors for underwater Juminaites are required o
be run in Taceways. Circuit conduciors for -pool‘—associatéd

motors other than flexible cord, as permnitted by 680.7, are’

tequired to be installed In raceways except in the interior
of one-family dwelling units, where any raceway or cable
assembly permitted by Chapter 3 1s ‘acceptable if the equip-
ment gronnding conductor is at least 12 AWG coppet and
is enclosed by the wiring method.

Equipment grounding reguirements ame contained in
680.6, 630.21(A)(L), 680.23(F)(2), and 680.25(B). These
requirements specify that equipment grounding condoctors
e connected to non—current-carTying metal parts of the spec-
ified equipment. These equipment grounding conductors are
Tequired to be run with the circnit conductors in rigid metal
conduit, intermediate condvit, listed MC cable (for motors
only), or rigid nonmetallic conduit (electrical metallic tubing
is permitted ip -or on buildings, and electrical nonmetallic
tubing is permitted inside buildings), and they must be termi-
nated at the grounding terminal bus of the service pan-
elboard, the source of the separately derived system, or the
subpanel. This equipment grounding conductor provides a
path of low impedance that limits the voltage to ground
and facilitates operation of the circuit overcurrent protecive
device(s). The equipment grounding conductor is required
io be 2n insulated copper conductor not smaller than 12
AWG.

e requirements of 680.6, 680.21(A)(1), 680.23(F)(2).
and 680.25(B) are in addition to the bonding Teqguirements
in 680.26. The intent of the bonding requirements is 1o
establish #n equipotenfial plane Lo it the voltage between

Mational Elecirieal Cende Hendbook 2008

alf 'Qoﬁ?ﬁmf‘{?mg parts of electrical and nonelectrical
- @quiptnent m the pool dxéd. - :

B 2 conductors may be insulated, covered, or bare

juired 6 be 8 AWG solid copper or larger. They
surisd; and, if connected 0 metal parts of the
netal pagts of electrical equipment, they
afnped or attzched and are not reguired
1 these parts £ a compnon grid that
sntial bonding -system; znd they-do
mént grovinding f&tminals of

680.7 Cord-and-Plug-Connected Equipment

Fixed or stationary equipment, other than underwater Tomi-
naires, for a permanently installed pool shall be permitted
1o be comnected with a flexible cord and plug to facilitate
the removsl or disconnection for mainienance of Tepair.

(A) Length. For other than storable pools, the flexible cord
shall pot exceed 900 mm (3 ft) in length.

(B) Equipment Gromnding, The flexible cord shall have 2
copper equipment grounding conductor sized in accordance
with 250.122 but not smaller than 12 AWG. The cord shall
terinate in a grounding-type attachment plug.

(C) Construction. The equipment erounding conductors
shell be comnected to a fixed metal part of the agsembly.
The removable part shall be mounted on or bended to the
fixed metal part.

620.8 Overbead Conductor Clearances

Overhead conductors shall meet the clearance requirements

in this secion. Where a minimuwn clearance from the water’

level is given, the measurcment shall be taken from the
maximum water level of the specified body of water

(A) Power. With respect 10 service drop conductors and
open overhead wiring, swimming pool and similar installa-
tions shall comply with the minimum clearances given in
Tabie 680.8 and iflustrated in Figure 680.8.

103
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Through-Wall Lighting Assembly. A iighting assembly
mtended for installation above grade, on cor throngh the
wall of 2 pool, consisting of two interconnected groups of
components separated by the pool wall.

‘Wet-Niche Luminaire. A luminaire intended for installs-

tion in a forming shell mounted in a pool or fountain strocture
where the luminaire will be completely surrounded by water,

680.3 Other Articles

Except as modified by this article, wiring and equipment in
or adjacent to pools and fountains shall comply with other
applicable provisions of this Code, including those provi-
sions identified in Table 680.3.

Table 680.3 Other Arficles

Topic Section or Article
‘Wiring Chapters 1-4

Junction box support 314.23
Rigid polyvinyl chloride conduiz 35212

(Type PVC)
Reinforced thermosetiing resin 355.12

conduit (Type RTRC)
Andio Equipment Article 040, Parts T and I
Adjacent to pools and fountains 640.10

Underwater speakers*

*Underwatar londspeakers shall be instzlled in accordance with
680.27(A).

) a Wt mche ]mmmmﬁ Also s i
31433(E). ' c

680.4 Approval of Equipment _

All electrical equipment installed in the water, walls, or
decks of pools, fountains, and similar installations shall com-
ply with the provisivns of this article.

1030

Junction box with threedad  Indzpendent box
conduit antries SUpPOTL
Maximum water Ievel\ fl]

it 580 3 Wet-mche Jurninalrﬂ mstallat]on “with junction boy
pported ‘above pool- deck

6805 Ground-Feult Cirenit Inferrupters
Ground-fanlt circnit interrupters (GECIS) shall be self-
contained units, circnit-breaker or receptacle types, or other
Listed types.

eﬁmtlon of seround-foult czrcuzfmrermprer (GFCI)
cle’ 1@@

A GRCT is mtended 1o be usad on]y in 4 circuit that
‘soluil_y grounded cénducior; however, an equipment
T conductor 1s mot necessary for the ‘GFCT 1o func-
S5 A ‘GICI #rips where the cufrent to ground has
ue in the range of 4 through 6 mA; it is suitable for
155 n's“ﬁmrmncr pool circuits. It should be noted, bowever,
cu::ts supplymg pool :equipment that were installed
Tore ]ocal adoption of the 1965 edifion of fhe Code may
ufﬁcmn‘t lealcage cuarent to Tause a Class A GFCI o
A JClass B GFCI nips if the current to ground exceeds
mA; it is siritable for nse only with underwater swimming
: h;__,htmg istalled before the local adoption of the 1965
" Code.

680.6 Grounding

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

(1) Throngh-wall lighting assemblies and underwater Jumi-
naires, other than those low-voltage lighting products
listed for the application without a gronnding conducio?

I
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680.2

The word 7 meersmn has been added to extend fhis deﬁmﬂon

1o pools used in rehgmus sar\qces .ot for some other funcion

g which peoplc become m-nersed As an mbcrem‘ Tse or

puIpose of the pool. Also see the comrientary IOllGWIILU
Part VI, Pools and Tubs for Therapentic Use.

Pool. Manufactured or field-constructed equipment de-
signed o contain waier On a permanent or semipermanent
basis and usad for swimmring, wading, immersion, or thera-
pEuLic PUIposes.

Pool Cover, Electrically Operated. Motor-driven equip-
ment designad to cover and uncover the water surface of 2
pool by means of a flexible sheet or rigd frame.

foundm68@9;-(-.) o

Seli-Contained Spa or Hot Tub. Factory-fabricated it
consisting of a2 spa or hot tub vessel with ail water-
circulating, heating, and control equipiment integral to the
mnit. Bquipment can include pomps, air blowers, heaters,
lights, controls, sanitizer generators, and so forth.

. The deﬁmﬁ on- of selfs canrzzzrred spa Grhet m‘ cl
{ 7 wsemblies ; aré ubJecI o ttha Tequiremer

Self-Contzined Therapeutic Tubs or Hydrotherapeutic
Tanks. A factory-fabricated unit consisting of a therapeutic
tib or hydrotherapeutic tank with all water-circulating, heat-
ing, and control equipment iniegral to the unit. Equipment
' may include purmps, air biowers, heaters, light controls, sani-
tizer penerators, and so forth.

Spa or Hot Tub. A hydromessage pool, or tob for recre-
afional or therapeutic use, not located in hezlth care facilities,
designed for immersion of users, and nsnally having a filter,
heater and motor-driven blower, It may be installed indoors
o outdoors, on the ground or supporting structurs, Ot in the
wonnd or supporting structure. Generally, 2 spa or hot fib
5 not designed or intended to have its contents drained or
Eh5‘11'1asgad after each usa.

5:& the commentary following 680,41, £680.42 680,43, and
80,04 S

15 i:m‘able Swimming, Wading, or Immersion Pool. Those

Dat are constructed on or above the gronnd and are capabie
h(’ldlng water to a maximum depth of 1.0m (42 in.), or 2

E:;;’] with nonmetallic, molded polymeric walls or inflatable
ne walls regardiess of dimension.

" The raqmrﬁme:ms f@r elecmcaﬂy opemm p@@ 'covers aze-

ﬁae c:@mmemary fa]lowmw 630.30 and Exhibit 680.16.
. storable pools were not specifically ad-
e-NEC, Arficle 680. was wrtten 16 provide
1o pe ‘anent, m—u-round peols and their -

‘q.ulremeuts because of. the unusua]

jomS m SLG)l'ablﬁ pools and’ Undarw-l fers
el@ped testing and Labeling criteria for lst-
‘ -s-de:szrrncd espacmll}r for ﬂ:lese poels.

_'.approved systcm of double insulation
a]eﬂt s

¥els} amy E: "evecrround OF O1- ground poll rafrardl 88
ool’s dm‘aenszgns ar “storabzhty

Storzhie poolc are suppliad a5 two distinct fypes. Ope
.'fy tended io be disassembied at the end of each swim-
Er seaseD. The second ype, by the natare of its construc-
6an be disassembled, but mamifacturers recommend
ieAving it asserabled. The pools in the latter categery fre-
quently require special modification to znd preparation of

14929
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SWJmmmU poo] can receive a severe Biectmc shool_ by iaach-

ance - Such a8 4 radto ora haL d.ryr:r —
boﬂy, wh1ch due fo Jmmersmn has a loWer '

shmcl pE.ISps..CthE but is danvaraué
drowning sta_ndpomt -Sh@c]s. hazards e
ming pool €an Teg
r“cﬂy assomated :

® GP‘CI Drotectmﬂ and lew—vo.tatre e
» Double-insulated eqmpment
+ Insulation afd 1501&1:1013 S
* Bquipotenial bonding -
» Physical “separatlon and resmctad locatl
= Répuast physn:al protecmon IaquI.I'EEIIl

ductors B :

630.2 Defigitions

Cord-and-Plng-Connected Lighfing Assembiy. A light-
ng assembly consisting of a luminaire intsnded for installz-
tion in the wall of a spa, hot tab, or storable pool, and a
cord-and-plug-connected transformer.

Dry-Niche Luminaire. A lumiraire intended for installa-
tion in the wall of a pool or fountain in a niche that is sealed
against the entry of pocl water.

Equipment, Fixed. Equipment that is fastened or otherwise
secured at a specific location.

Equipment, Portable. Equipment that is actually moved
or can eazsily be moved from one place to another in normal
use. '

Equipment, Statonary. Equipment that is por ecasily

- moved from one place 1o another in normal use.

1028

e

Forming Shell. A structure designed o support a “ﬁt-mche_
luminaire assembly and intended for mounting in 5 D00} o
fountain struectore.

Fonmtain. Fountaius, ornamental pools, display poos, ang
reflection pools. The defimition does not include ﬂllnlqnn
fountains.

Hydromassage Bathtob. A permanently installed Dathtp
equipped with a recirculating piping system, pump, gng
associated equipment. It is designed s0 it can accept, i,
late, and discharge water upon each vse.

: 3, and 680,74,
Maximmm Water Level. The highest level that waler can
reach before it spills out.

No—Niche Lovminaire. A luminaire intended for installation
above or below the water without a miche.

Packaged Spa or Hot Tob Equipment Assembly. A fac-
tory-fabricated unit consisting of water-circulating, heating,
and contro] equipment mowuntad on a cormon base, intanded
to operate a spa or hot tub. Equipment can include pmmps,
ait blowers, heaters, lights, controls, sanitizer generators,
and so forth

€ feguirements

Packaged Therapeutic Tub or Hydrotherapentic Tank
Eguipment Assembly. A factory-fabricated unit consisting
of water-circulating, heafing, and control equipment
mouxnted on a common base, intended to operate a therapeu-
tic tub or hydrotherapeutic tank. Equipment can inclode
pumps, air blowers, heaters, lights, controls, sanitizer genera-
tors, and so forth.

Permanently Installed Decorative Fountains and Reflec-
tion Pools. Those that are constructed in the ground, on the
ground, or in a building in such a manner that the fomntain
cannot be readily disassembiled for storage, whether or oot
served by electrical circnits of any nature. These uMits &€
primarily constructed for their acsthetic value znd are not
intended for swimming or wading. -

Permanently Installed Swimming, Wading, Tmmersion;
and Therapeutic Pools. Those that are constructed in the
ground or partially in the ground, and all ofhers capable of
holding water in & depth greater than 1.0 m (42 in.), and 21
pools installed inside of a building, regardless of water depth-
whether or not served by electrical circnits of any nanie

i
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Ariicle 680 - Swimming Pools, Founizins, and Similar instalations 680.1

]31 Storable Pools

680.30. General
680.31 Pumps
680.32 Ground-Fault Circuit Inferrupters Required
630.33 Luminaires

{A) 15 Volts or Less

(B) Over 15 Volts But Not over 150 Volts
580.34 Receptacle Locations

V. Spas and Hot Tubs

680.40 General
680,41 Emereency Switch for Spas and Hot Tubs
£80.42 Outdoor Installations

{A) Fiexible Connections

(B) Bonding

(C) Interior Wiring to Outdoor Installations
630.43 Indoor Instailations

(A) Receptacles

(B) Installaticn of Luminaires, Lighting Outlets,

and Ceiling-Suspended (Paddle) Fans
(C) Wall Switches
(D) Bonding
(E) Methods of Ronding
{F) Grounding
{G) Underwater Andio Bquipment
680.44 Protecton
(A) Listed Units
(B) Other Units
(C) Combination Pool and Spa or Hot Tub

. Fountains

680.50 -General
680.51 Luminaires, Submersible Pumps, and Other
Submersible Egnipment
(A) Grommd-Fault Circnit Interrupier
(B) Operating VYoltage
{C) Luminaire Lenses
(D) Overheating Protection
(E) Wiring
(F) Servicing
(@) Stability
680.52 Tonction Boxes and Other Enclogures
(A) Geperal
(B) Underwater Junction Boxes and Other
Underwater Enclosures
680.53 Bonding
680.54 Grounding
680.55 Methods of Gronnding
(A} Applied Provisions
(B) Supphied by a Flexible Cord
680.56 Cord-and-Plug-Connected Eguiproent
(A) Ground-Faut Circuit Interupter
(B) Cord Type
(C) Sealing
{D) Temmninations

1. General

680.1 Scope

The provisions of this article apply to the construction and
installation of electrical wiring for, and equipment in oI
adjacent to, all swirmming, wading, therapeutic, and decora-
tive pools; fountains; hot tubs; spas; and hydromassage bath-
tnbs, whether permanently installed or storable, and te
metallic auxiliary equipment, such as pumps, filters, and

- similer squipmert. The term body of water used throughout

Part I apolies to 21t bodies of water covered in this scope
unless otherwise amended.

' '.'es hic] dacm atwe pools zmd fountams SWir-
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675.22 Articie 80 » Swimming Pools, Fourntains, and Similar Installaticns

. 680.23{A)(6): Revised 1o permit luminaires installed Fac- |
ing 1p to be listed for use without a protecmfe ﬂ'ﬂard Over |
the Jens. . . :
_ 680.23(]3)(5) Revised to require sﬁmczcn.t cord lencrfn 50 3

. move the Juminaire from the water to the pool deck mr
“other dry jocation for mamtenance
608.23()(1): Added Type AC cable Wlth an msu]ﬂted
eqmpmcnt g‘oundm_ conductor asa W‘.IILBU rnetbod Pﬁi' 3
mﬂ‘tﬁd inside of buildings. : : ',
GSB_A(A)(Z) Clanﬁed that where lummalras operate aL
: i:> volts or less, {ANDC) apphes - ;
ﬁSB 26(]3)(1) Spuclﬁed anceptable means mr bcming 113
- she]is “of poels consmicted of comilucuve mat., : ]

6813 HE(B)(Z) Revzsed o rf:qm.re ’bonillu of p \ ed.and

.

_' supp]y cord : 2 .
'f* 680 43(A) & (A)(l) Rcwsed ﬂ:le Ieceptacla cle_-
Tl THto: 6 .o .

j' l:'-SD £ S(E) Ruwsed to allow @n_'iy a sohd conductor

- 680 Sl )‘ Clarified that the ]JII]lt’a‘.'B@II m‘lemtrth app ]-..S-r
e aach indjvidaal cord § k

. 680 ’71 Added requm’:ment for mi1v1dua"l branch .
supply and for ready ‘access to groumd fault cm:mt mter— ;

* mapter. pl'OteGEI:ELU the eqmpment ' = T

.. 680 74z Addad provision for; point of connecuon 1:

“lating pump mctors and to specify that bondmrr 1 ‘-BDI
, requ.u‘ed for doub]e msulated mozors and clanﬁed that

bondiﬁer Jumper(s} is only for connacﬂncr spacrﬁeﬁ 1fe pil
-at: thc hydromassacrc batbtub ]ocamon_ o -

Contents
-1 Generzgl
680.1 Scope
6&0.2 Definitions
680.3 Other Articles
680.4 Approval of Equipment

680.5 Ground-Fanlt Circnit Intamlpter-s.

6806 Grounding

680.7 Cord-and-Plug-Comnectzd Equipment
{A) Length
(B) Eguipment Grounding
¢C) Constraction

A80.8 Overhead Conductor Clearances

(A) Power

(B) Comrnunications Systems

(C) Network-Powered Broadband Communieations
Systems .

' 680 ‘0 Fiectric Pool Water Hezters

AGSO.JD Underground Wiring Lecaticn
680.11 Bguipment Rooms and Pits
680.12 Maintenance Disconnecting Means

II. Permmenently Installed Pools

68020 Genaral
680.21 Motors
(A) Wiring Methods
{B) Double Insulated Poo! Pumps
£80.22 Area Lighting, Receptacles, and Equipment
(A) Receptacles
(B) GFCI Protection
{C) Luminaires, Lighting Outlets, and Ceiling-
Suspended (Paddle) Rans
D) Switching Devices
{E) Other Outlets
68023 Underwater Luminaires
{A) General
(B) Wet-Niche Lnminaires
{C) Dry-Niche Luminaires
{1} No-Niche Lominaires
{E) Through-Wall Lighting Assembly
{F) Branch-Circuit Wiring
580.24 Junction Boxes and Electrical Enclosnres for -
Transformers or Ground-Fault Circuit '
Interrupters
(A) Junction Boxes
{B) Other Enclosures
{C) Protection
{I2) Grounding Terminals
{E) Strain Relief
{F} Grounding
680.25 Peeders
(A) Wiring Methods
(B} -Groundirng
630.26 Equipoteptial Bending
(A) Performance
{B) Bonded Parts
(C) Pool Water
680.27 Specialized Pool Equipment
{A) Underwater Audio Equipment
(B) Electrically Operated Poo! Covers
(C) Deck Area Heating
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Article 880 = Swimming Pocls, Fountains, and Similar Installations

-

675.22

$75.15 Lightning Protection

7f an irrigation machine has a stationary point, a grounding
“alectrode systern in accordance with Article 250, Part I,

shall be connected to the machine at the stationary pomt for
lightning protection.

§75.16 Energy from More Than One Source

Equipment within en enclosure receiving electric energy
from mmore than one source shall not be required to have a
discopnecting meaxns for the additional source, pr ovided that
iis voltage is 30 volts or less and it meets fha requirements
of Part IT1 of Article 725.

6$75.17 Connectors

External piugs 2nd connectors on the equipment shall be of
the weatherproof type.

Unless provided solely for the comnection of circnits
mesting the requirements of Part TI of Article 723, external
pings and comnectors shall be constructed as specified in
250.124¢A).

IL. Center Pivot Irrigation Machines

675.21 General

The provisions of Part II are intended to cover additional
special requirements that are peculiar to center pivot irmiga-
fion machines. See 675.2 for the definition of Center Pivot
Irrigation Machine.

§75.22 Equivalent Current Ratings
To establish rarings of controllers, disconnecting mearns, con-
tuctors, apd the like, for the inhersot intersnittent duty of

. ®eNter pivot irrgation machines, the determinations in
675.22(A) and (B) shall be used.

The Tatings of c]ecmcai oomponeuts of a.ny ClIC]J..t shoeuld
b selected 508510 av Oid -

Nihirm.t Dmeininnd Cnds Hondhank 2008

g5 of conponents of spemal aqmpmant for
o1 duty are covered in 675.22. Also see
4 owmg 110,10 a.nd 43052

(A) Continnons-Current Rating. The equivalent continu-
ous-current Tating for the selection of branch-circuit conduc-
tors and branch-circuit devices shall be equal to 125 percent
of the motor nameplate full-load current rating of the largest
motor plus 60 percent of the sum of the motor nameplate fall-
load current ratings of all remaining motors on the circuit.

(B) Locked-Rotor Current. The equivalent locked-rotor
current Tating shall be equal to the numerical sum of two
times the locked-rotor current of the largest motor plus 80
percent of the sum of the motor nameplate full-load corrent
ratings of all the remaining motors on the circuit.

ARTICLE 680
Swimming Pools, Fountains, and
Similar Installations

eRsive damage: to the aqmpmaﬂt :
ring » short circuit -or c71:01:|.nd farlt’ Requm,mants for -

maéc ﬂg mieans zmd 1n51de Wal’ts of pools

{ 2], 680 (A)(S) Rewssd the IE:CEPIE[CI\., clea.r—
ancsﬁ'amlf)fttoiff; o
-_680 23(B): Added requirement for GPCI protecmon for -
all 15- and 20-ampere, 125- and 240-volt, single-phass
:recaptac]es and ofher outlets that supp]y pool pump -
tors,. | ,
 680.22(E) and FPN: Added clearance requirement for
other - ‘outlets, including, but not limited to, fire alann

CDIDIE.UDJC‘E.‘E[GILS remote conmol; and aglalmu

680
PODLS/EPAS




. - Tectrical Pool information to the 2008 N.E.C.
For Permaneutly installed pools \

‘o' Minimun to

« : 20" Maximum
660.22(A)(3) .

i

Outdoor Spa or Hot tub 680.42

Shall coraply with provislons of -
permanently Installed swimuming pools part’
I and part I of article GBO

1. Disconnecting means is required.

=T O

7
For nil non-doublo lnaulated purup molora o bond Is
tequired to Lhe molor kausbig, o pool frame ud all
malal vordulle

Notes: -

#1: Al boxes, covers dcfittiogs are W.I.
culdoor type & sunlight resistanl,

#2 Sell-coninlined unit clreull brenker
typo, rocepinele fypuo (ke [nco-koss
G autlots) or other approved type
to the twist-lock outlel, 680.5 I{eep in
mind GI'CI vutlats can only protect
up (o L5 hp motors.

#3 All PVC maust be of the eleciricnl
typoe nud he listed. (Conduit mauat be
gray in color)

M Al pump motors shislf be Hated and
lubeled as per 110. 3 (B) UL or
squlvalent by nu npproved testing
peauey to ULS. atnodards.

2. The groundlng wlre muat ba sized
&' Minlmum t0250.122
680.22(A)(1) " 3. Liquid tight (veal tight) can only
. " Mota #1 be wsed up to 6 ft. ln length.
If tho poel hoa plestic 630.420A(1D)
standarda an upper bond . . : ; .
wlro will be noeded 1 Uanmnﬁau::m Jmeans must ba u
upper ring l motal, minlmum of 5' frow pool. Note #1
: 680.12, 430.102(Thers may be n ) .
# 8 Solid bonding conduclor switch on the pump motor. Cunvenisnce recoptacle GFCI
600.26(A)HB) Check your nnit.) > Protected
_ : @k {Thero may be o recoptacle on
Single, twist-}ock grounding type | e the house cluse enough)
receptacia GFCI prolected MRl . 600.22(A)(3)
GBO.Z2(A)(L) T
And with in-use cover 408.(B)(1) |
Seo note 2 about GFCI prolected: ﬁ ﬂ MY, &nﬁe:
RNl
i [ s
Cord st bo twlsi- :
lock with #112 " minlmum heavy wall sondul} and IMC . _
copper conduotor 10" minlinwn nop-metal condult (FVC) # _
3 [ong 680.7 ) 300.5 ,ﬂ )
Clamp muat bo b : , ot ; . "
mE_:__w% steal, - P'I vt .ﬂ:ﬂ._; ey Lt s mem oln e ...:.l_ S enm s —— “1.1\.
brass ar copper if - A - .. : = p .
hoavy wall or ; T .
’ LM.C I3 ugod ‘ Racownys must be of Rigid wall metnl conduit, intermedlale
GO0.26(C) . metal condult, Rigld nonmetalils conduit (PVC) with a 12 .
: = insulated copper conductor. mmo‘m:}u,_ﬁu
‘Grounding., The following Equipinont shall be grounded: (1) wet-niche and no-nicho '
underwaler lighting fixtures, (2) dry-niche underwater Ughtlng Gxtures, (3} all oleciri, _ : .
.| equipment tocated within 55 of the iuside wall of the poul, (4) all eleciric equipment associated |
with tho recirculating system of the poel, (5) junctivn boxes, (6) transforuier enclosuros, (7).
ground-fault cirouit-laterrupters, (8) panclboalds that are not part of the service equipment and
| that supply any electric squipment associated with the pool. 680.6 .
The equipment grounding conductor shall be sized tu acogrdance with table Z50.121 but
not.smaller than #12 AWG S
Thia shioudd be a continuous green ground wire. .







