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Shock Hazards in the Water — Part 2

By Michael Eby, = i~ -2 o

i recently shared my thoughts with you on the danger of electric shock in bodies of
water in our August 2014 issue. Although I briefly touched on the topic of swim-
ming pools in this earlier editorial, my main focus was reaily on ponds and lakes
#461 where docks and marinas are located. After discussing the danger electricity poses
. ﬁ%‘ﬁf thése Tocations and Teviewing the-terrifying ssue of electric shock drowningy——| :
" we now turn qur attention'to electric shock hazards in and around swimming pools.
These three headlines 4]l appeared withi the last three months. : S
+ “Pool Repairman Digs in Suspected Electrocution in Florida”— a pool repairman 7
died while.working on @ pod! light at a private résidetice in Panamia City Beacty, Pl |
: -+ “Pennsylvania Towri Closes Pool After Shocks Reported” —-a town shut down its
 pool after a.patron reported feéling electrical currents while sitting on the pool deck. -
|+ _“Children Shocked.in Public Pool iz Philadelphia” — a.city shuts down public o
" pool dfter three children wefre shocked. Area residents said children-had complained for r
 the past month-or so of tirigling or “pins and needles” sensation when swimming. -
" Wereported on these events via news posts on our website. Although they’re a small
* sample size of what's taking place around the country, they do reinforce the need for
proper design and construction techniques, enhanced maintenance and testing proce-
dures, and widespread training on the proper bonding and grounding technigues for
swimming pools. For those of you performing electrical work on swimming pools at
any type of facility, these types of stories help drive home the importance of your work.

Article 680 of the NEC covers effective bonding and grounding requirements, the
use of GECls, and proper installation of luminaires and receptacles in close proximity
to or directly associated with the pool. Protection techniques include the use of GFCI
devices, double-insulated equipment, equipotential bonding grids, and insulation and
isolation techniques. Anyone involved in the design or construction of pools should be
intimately familiar swith the latest requirements set forth in this 2014 edition of the NEC.

Although all of these requirements are critical to a successful installation, the spotlight
of late seems to be focused on lighting systems. With the proliferation of LEDs in the
market, debates are now taking place with regard to the pros and cons of traditional
incandescent-based luminaires (120V systems) vs. LED or even fibér-optic low-voltage
type units. Codes and standards, as well as education initiatives among the installation
and inspection community; are struggling to keep pace with the introduction of these
new technologies. The concern is that new rules and regulations get adopted that lock
designers/installers into using a specific technology, which ultimately may or may not
prove to be as safe. A mare detailed review of these factors and several others are out-
lined in this month’s cover story, written by Tom Zind, “Pocl Shock Peril Resurfaces,”
starting on page 18. '

Just as I noted in my August editorial, %—mwme
systems is a crucial component for the everyday safety of swimmers. Corrosion and
deteriorated bonding and grounding connections often expose swimmers to shock and
electrocution hazards. Many times, these faulty connections can be traced back to the

_use and installation of Gon-listed connectors and poor workxnanslﬁﬂil_igb_u_l’cir__nft_dX
lead to a breakdown in the overall protective system.
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“ The Case of the

Impmperly Termir ated Motor
- What led a qualified electrician \Mlth more than 20 years of
experience fo make incorrect motor connections?

By David A. Pace, PE., C

"l":

: ireplacement is considered

routine maintenance work.
This case, which involved a
25 hp, 460V 3-phase motor that had been

in sértricé for séveral years biit needed tobe-

replaced due to failed bearings, appeared
to be no different than other motors the
in-house electrical staft had worked on in
this particular industrial facility. But after
replacing the motor, the pump still wasn't
operating properly — it continued to trip
repeated]y on ovércurrent upon stareup. As

“A'result, inshouse maintenance mechanics

were called in to troubleshoot the situation
and get to the root of the problem. Note:
At this facility, certain employees perform
electrical work {wiring, electrical hook-up
of motors, transformers, etc.) and others
handle mechanical work (installing and
aligning motors, piping, welding, etc.)

The scene. Oneelectrician simply isolated
and disconnected the failed motor from the
electrical supply so that the maintenance
mechanics could remove it, install a
replacernent motor, and correctly align it to
the purnp. Another electrician reconnected
it. Both men were in-house electricians
with several years of experience that took
their work very seriously, were considered
competent, and always maintained a clear
focus on safety,

Because the pump was operating in
hydrochloric acid service, the pump and
maotor base, the piping, and all surrounding
support were made from non-metallic
materials to prevent corrosion. The site,
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of course, required grounding conductors '

to all motors, the ground conductor was
run with the phase éonductors, and was
connected to the grounding connection
in the motor terminal box, as required
by company specifications and applicable
codes and standards. At the time, the site
did not require an additional exterpal
equipment grounding conductor, which
would have been run external to the
conduit/tray/channel that contained the
phase supply condudtors and grounding
conductors, for motots below 200 hp. The
motor frame had no;external connection
to ground either through a separate
conductor, piping, or the motor frame.
Note: Company policy now requires an

Photo 1, The pump/i motor assembiy mounted on a non-metallic base and connected fo the process
through non-metallic pip:mg operated in a hydrachloric acid service environment.

additional external grounding conductor
to be connected to the motor frame in
cases where the motor/pump base is made
of non-metallic materials.

The accident. While troubleshooting
the small acid pump, the maintenance
mechanic started the motor while leaving
his hand on the pump housing, which was
connected to the motor frame, Immediately
suffering a serious electric shock, the victim
received current flow from one hand
through his upper body to his feet or legs (it
was not clear which). Although he reported
experiencing severe pain and discomfort
from the shock, the victim exhibited no
external signs of injury. However, he was



still taken to an on-site medical facility,
where he was evaluated and kept for the
T rest of the shift for observation. Fortunately,
no injury or subsequent complications:
resulted from this accident. In retrospect,
‘ it was determined that the level of current
was likely limited because the victim
was wearing rubber boots (not for shock
protection but for protection from injury
due to the chemical burn risk in the area).
Following the incident, many questions
remained. At the top of everyone's mind
was what had caused an electrician with
more than 20 years of experience —
considered -a responsible; proficient, and
“qualified person” — to obvicusly make
-..An incorrect motor connection?

EIectrlcal (I&E) superintendent in the e e PR | - ! 7
maintenance department was called in to  Photo 2. The conduit, containing the phdse and grounding conductors, was non-metallic as well.
investigate from a reliability angle as well  Nofe: The additional, externat grounding conductor shown was added after the incident.
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as a safety standpoint. He was not only
the leader of electrical safety initiatives at
the facility (responsible for establishing
electrical safety policies and procedures),
but he also oversaw the development and
implementation of such requirements in
safety policies and procedures. The initial
investigation uncovered several facts.

The motor feeder had three color-coded
phase conductors: black, red and blue, and
one green insulated equipment grounding
conductor. A grounding lug was provided
inside the motor terminal box. The motor
had been connected incorrectly with the
blue conductor connected to the grounding
lug and the green conductor connected to
one of the motor leads. This, combined
with the fact that the unit was basically
insulated from ground, caused the motor
t0 single phase. Why didn't someone notice
this problem prior to the accident? Similar
symptomns would have been present if the
pump had been plugged or had restricted

Fastors that determine whether or not 2 person is “qualified” incluce education, experience,
training, and knowledge. The definition of a qualified persan is ore who has skills and
knowledge refated to the construction and operafion of the electrical equipment and
installations and has received safely training to recognize and avoid the hazards involved.

QOther factors also affect whetker or not a person can be considered “qualified” in the
traditional way of thinking, including physical limitations, emotional issues, medical issues,
and personal issues. Because employees or potential employees are often reluctant

to discuss personal issues, the pessibility (2s in this case) could exist for an otherwise
qualified person to actually be unqualified to do the work. Therefore, #'s important to
asgess individuals for various factors that could affect their status as a qualitied person.

Sources: NFPA 70E and 'the-:Ngti'onal Electrical Code

flow — and since the motor had just been
changed - the staff felt like the problem
was with the pump.

Although the installation had been

in service for some time and the feeder
conductor colors had faded somewhat,
they were still dlearly identifiable. During
the follow-up investigation, an interesting

maxirnum energy cost savings. Now that’s sericus curt app,

« Lifetime 118,000 hours, based on L70 standards
?aled righ-impact lens keeps dust. dirt and water out : :
stainable LED modules have independent heat sinks for high then‘nol enduranc

,,/’J’ Adjustable slipfitter and armn pivots for egsy and secure installation

' werw,maxdit
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development was uncovered. Afier being
called to the accident site for additional
clarification on what had happened that
day, the electrician that reconnected the
motor stated that the motor connections
were correct — with the green colored
conductor connected to the grounding lug.
This shed light on the underlying problermn,
given the fact that the blue conductor was
connected to the grounding lug. After
this wis pointed out to him, the victim
admitted he was color blind and had
difficulty identifying phase conductors by
color alone. Instead, he relied on numbers,
letters, or some other identification method
(coworkers) fori clarification.

Lessons learned. In corrosive
envirenments; it’s next to impossible
to find materials that are resistant to
deterioration; therefore, non-metallic
materials are typically used. Due to this
fact, an additional external grounding

Snake Tray®
Hand bendzble
cable managemeni

Snake Canyon®
Cable tray that integrales
with the aceess floor to

conductor should be provided.

After the accident, electrical specifications
were reviewed to be sure all similar existing
and future instaltations included an external
grounding conductor in addition to the
one connected to the motor frame inside
the mator terminal box. Adjustments were
made and communicated to other plant
sites within the company. Special emphasis
meetings were also held with electrical
and mechanical craftsmen to ensure the
technical aspects of the incident were well
understood. Lockout/tagout procedures’
include verification of proper voltage and
current on all phase conductors once the,
motor is put back in service. The details of
this incident, and proper procedures when
nou-conductive materials are used, are

included in the company’s electrical safety-

training, The facility now also requires a

color identification test as part of pliysical,

exams both for new hires and for routine,
periodic exams of existing employees.

Cable Management and Power & Data Distribution

Designing and maintaining state-of-the-art facilities is difficull. There are obstacles every step of the way.
Companies rely on Snake Tray ta offer cost effective products. You can count on Snake Tray's products, team
of engineers and manufacturing capabilities to deliver the best solutions. Lean on us for your next project!

Mega Snake®

averhead cable tray

-manage data/power cables

tiay o sche

Snake Power®
Pre-configured high capacity Smart power monitoring
module for cvarsead

Although this incident wasn’t
complicated and no legal action was
taken, it did have a serious potential for
injury or death. This case demonstrates
how important it is for a company to create
an environment in which employees feel
comfortable discussing personal issues
that pertain to their ability to do their
jobs efficiently and safely. Individuals
who possess limitations that could affect
their status as a “qualified” worker (see
Quantifying Qualified Persons on page 14}
havea responsibility to discuss them with the
appropriate people within the organization.
Similarly, those in management positions
who evaluate qualifications and assign jobs
also have the same responsibility for proper
consideration of such issues. ECsM

Pace, PE., is a senior member of [EEE and
a principal electrical engineer with Olin
Corp., McIntosh, Ala. He can be reached at
dapace®olin.com.

Snake Bus™
Pre-wired power
dispibulion
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Snake Trayd products are covered by ore or mure of the foilewing patents: 26637704,
#G637165, 76463704, 56160812, 46443012, 56361000, £6347403, 26019323 ,
T #B4B0A12, #5953870, #6839702. ¥6926736; 7168212, 519594, Dther Patents Peading.
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v Tom 7ing Freelance Writer

stew of knotty issues is
sparking {resh debate over
whether swimming pools
adequately protect users
from the menace of electric
shock. Leading the way
is a flurry of publicity about deadly and
injurious encounters with stray electricity
around the structures, rekindling a fear
that seems to bubble to the surface with
clocklike regularity.

Aging pools — and the risks they carry
imm d or outdated infra-
structures — compound those concerns.
Add in ungmm

ualificatipns of installers and inspectors,
calls for tighter regulations/new safety
standards, and the rise of new technologies,
and it's clear that pool electrical issues are
getting more attention.

The core concern is whether more
pool structures {existing and newly built)
are slipping into the danger zone. The
adequacy, functionality, and reliability of
essential protections against the risks posed
byan environment where water and electri-
cal Clirrent must coexist in close proxim-
ity — chiefly equipotenfial bonding and
grounding systems — are coming under
increasing scrutiny.

Tragedy sttikes again, Those persistent
concerns were stoked this summer by the
electrocution of a 7-year-old Florida boy,
which followed an incident last summer
that saw a man electrocuted in a Houston
hotel pool.

According to news reports, the boy,
Calder Sloan, was swimming in the pool

18 ECEM October 2014 + www.ecmweb.com

ai the family’s Miami home when he was
thrown from the pooland knocked uncon-
scious. [nvestigators believe the pool water
became electrically charged when current
entered through a light fixture in the in-
ground pool. They reportedly discovered

a Miami electrical contractor reportedly
hired soon before the incident to perform
electrical maintenance on the pool. Brought
by Colson Hicks Eidson, Coral Gables, Fla.,
the suit alleges Gary B Electric & Construc-
tion failed to “use reasonable care in the

that a.ground wire wasn't attached o the
that 3.8rg

Ispection, installation, and repair of the

Home's electrical companents, including

@s&n@;ﬁg the way for 120V to
energize the lighttasing, allowing electric-

ity info the pool water. '

™ The boy’s death spawned a wrongful
death lawsuit that names, among others,

Photo 1. This aerial photo shows a pool
being rebuilt and brought up to current Code
requirements. The equipotential bonding
ring for the perimeter surface is located in
the trenches encircling the pdol. This ring is
installed in the subgrade under the perimeter
deck surface {in this case, pavers).

the installation of the new electrical panels
and the pool pump’s grounding rod and

“removal of the pool deck’s pole light, to

ensure the electrical sysiem was properly
‘srounded and bonded.” T
' Electricians also were implicated in the
Houston incident, in which a 27-year-old
man was electrocuted while coming to the
aid of a child who was struggling in water
that had been delivering shocks to other
swimmers moments before. According to
media reports, two employees of Brown
Electric, Inc., a Houston-area contractor
that had been hired by the hotel to perform
pool bonding and wiring work were charged
with criminally negligent homicide after
an investigation found that wiring to the
pooi light lacked a GFCI device, setting up
Conditions for current to How into the pool
walter. Irs also alleged that the companyﬂ
6t secure a permit to perform the work.
b W T —

Searching for answers. While the root
causes of both electrocutions may prove to
be different — and remain to be clarified
within a tegal framework — the incidents
appear sirnitar in one respect: They point to
alikely bilend of negligence, incompetence,
and ignorance — a potentiaily fethal com-
Bination when working with a pool’s elec-
trical infrastructure. In a larger sense, the




Phota courtesy of Hamilten & Assoclates

Phota 2. This image shows an improper
attachment of a bonding wire to a pumip mator

" gt large competition pool. The bonding wire
should be installed with a suitable connector.

Photo 3 Thls hondmg wirg irom an underwater
pool light (seen-from the back side of the pool
structure) is not connected to the equipotential
bonding grid.

electrocutions serve as a reminder of what’s
at stake when pools are designed, installed,
and maintained — not to mention the need
for safe components, competent personnel,
and routine maintenance.

That message has seemingly been heard
in Florida. The governing body of the county
in which the 7-year-old boy died has been
moving ahead with controversial legislation
addressing one aspect of that tragedy.

The Miami-Dade Commission gave its
early backing to a law that would require any
lighting installed in and around newly in-
stalled or improved private swimming pools

20 EBsP October 2014 -

- -and-performanee =
-sofutions, New ULIisted products are coming to market that conform to low-voltage I|ghhng
' E'fgﬂmthe IEC, and many don’t requare grounding Because they're sealed in plastic

[n addition to trédftionai low-voltage incandescent lighting, aew and improved lighting
technologies are. becom ning acceptable options. Lighting, in furn, is poised to becone safer
and more functwnal versaiile, and dynamic.

“Because of changes in technelogy, consumars have more lighting choices than ever,’ says
Carvin DiGiovanniy ;senior director, technical and standards, for the Association of Paol & Spa
Professionals. "Opt:ons mclude LED, fiber optics, as well as different incandescent Ilghhng

While traditional 120V lighting is stiII the dominant and preferred type — both for its cost
low-voltageris catching on because it's delivering a package of new

i T

.- There's-a fot ofa;nazmg, all solid- state stuff being manufaciured now that would never
have been allowed at 120V says Bilf Hamilton, Ill, a ool electrical expert and president

of Hamilkon Assomates “Some of it is mticraprocessor driven, atlowing you to put on a real
fight show” -1

Bitt new generaﬁgns of safér and fore finctional lighting alse incorporate new
technologies thaf aren't yet fully understood in the fiefd. Although the Cede bas evolved to
address low-voitage, some low-voltage installations fie outside traditicnal inferpretations.

"Some of this new high-tech flighting can have some very sophisticated power supplies,’
Hamilton says. “That was recognized in the 2011 Code cycle, and we're still working with
authorities having jurisdiction to get them to bring local ordinances regulating low-voitage
lighting into line with some of thase new fechnologiss,

“We don't want fh}zm red-tagging installations that would actually be desirable in terms of
low-voltage alternatives. If you say you're not going fo allow anything but a 15VAC light or
befow, you may be excluding a whole category of brand new solutions that may be very
desirabie W’

The transition to these new technologies is being aided by new ways of defining acceptable
pool lighting, Hamilton notes new poo! and spaindustry cada language that sets a clearer,
mare objective standard for detérmining minimum poo! illumination requirements. Along
with an industry push to use a lumens rather than a wattage standard to categorize lighting
and better guide how lighting is best deploved, the effort could further set the stage for the
deployment of more low-voitage lighting in pools.

“Technology, because of a nurnbér of factors, is tending to move in a direction {hat's gaing i

provide inherently safer devices just because they'ra getiing away from 120V and gefting inio
. . — A

fairly low-veltage, reasonably low-current solutions, compared 0 incandascent fights,” he says.

www.ecmweb.com

to be of the low-voltage/transformer variety,
extending the scope of a requirement that
exists for commercial pools in the county.
Even though the Sloan pool apparently had
such lighting — and the accident appears
tied to human error and faulty wiring of the

system that uses a transformer to step down §

120Y to a fraction of that to power lights ¥4

——the incident reignited a long-simmering
debate in the state over pool safety require- g
ments and what can/should be done from
a public policy perspective.
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. Phatd 4. Proper instaltation of a bonding conductor from the back of a - &
1K metallic light niche fo a listed clamp {not in photograph) attached to the
'punl structural steet. Because the conduit is non-meallic, a second : s - o
" No. 8:AWE wire must be run from the lug an the interfor of the niche tothe  Phiit 5. Pool laddler pockets must be bonded, hut not this way. There is e !
iR graund bus in the junction box, powar supply, or transformer enclosura assuranceof elecfrical continuity hecause of the twisted connections. This ..
: - serving the light; the connectian inside the nighe must be potted with a was discovered upon excavation and illustrates the need for vigilance and - i
; suitable listed potting material. - frequent obsemaﬁnn; dluring the canstruction process. i
: A tireless advocate of stronger regula- «
e tons on pool lighting, Irv Chazen, owner :
: w Miami pool installer, ;
and an official with Associated Swimming !
“‘_; : Pool Industxies of Florida, applauded The :

Commmission s action, saying the boy's death

should offer an unequivocal answer to the |
question of “why have two standards; wh}r :

3

not carry the same mandatory require- |

ment to install low-voltage lighting and
transforiners to farily pools?”

Caution urged. But other pool installer

interests greeted the push for new regula-!

tion, which had expanded in August to -

Palm Beach County, Fla., with calls for -’

caution. In light of the electrocution
tragedies, The Association of Pool & Spa
Professionals (APSP) instead emphasized
the need for more vigilance in inspecting
and maintaining pools, stopping short of
endorsing any kind of blanket requirement
for low-voltage lighting.

Carvin DiGiovanni, the association’s
senior director, technical and standards,

says the incidents point to a clear need for-
pocl owners to better monitor and inspect
aging pools and to ensure that maintenance .
is performed by competent professionals.’

However, he worries that more siringent
lighting requirements, while appealing
when framed as “low-voltage” solutions,

could end up stifling the search for new
solutions at a time of surging innovations




Pholo courtesy of Hamlton & Assaclatas

A : 3%
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Phato 6.-All metallic fences within 5 ft of the inside wall of the pool must be conrected to the
equipotential bonding grid. In making these and other connections subject to diract burial, listed
devices suitable for direct burial must be used, and it is important thet attachment screws be
stainless-steel or other corrosion-resistant material.
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oto 7. This photo shows an improper
connection of the bonding ring to the pool’s
structural steel. Plated steel screws, even
in listed devices, generally will not fast in a
corrasive pool envirenment.

in new pool lighting delivering better safety,
performance, and aesthetics.

“I think we need to be careful that we
don't lock into something on low-voltage
that could minimize the chances for new
lighting technologies that may require
higher voltage, augmented with differ-

‘ent processes that lead to safer lighting,”

says DiGiovanni. “There’s still a school of
thought that questions whether low-voltage
will solve the safety problems.”

But low-voltage lighting in and around
pools is growing more popular, a trend
progressively reflected in the National
Electrical Code (NEC). The 2051 NEC
established a“low-voltage contact limit,”an
acknowledgement of the surging popular-
ity of pool lighting and the need io spell out
safety parameters, product specifications
and installation and configuration guide-
lines for emerging low-voltage alternatives.
Restrictions on such lighting are relaxed in
the 2014 NEC; low-voltage luminaires that
don't require grounding no longer have to
be placed a minimum of 5 feet from a pool’s
inside walls,

Beyond lighting. Even as forms of po-
tentially safer lighting emerge, many aging
pools remain tied to 120V lighting systems’
that themselves are aging, often in concert;
with GFCI protection and pool bonding
systems essential to pool electrical safety.



Photo 8. The bondmg system extends hack from the paal tothe equipment pad. This photo shows a
pmper bundmg connection at the pump mator, prior fo the wiring compartment cover béing installed.
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The condition and operability of those
systems, according to Code experts and
electrical contractors who install and | 1
maintain poals, is the real concern when |
it comes to pool safety. If comprormsed E
that can neutralize any margin of safet}r '
offered by low-voltage lighting. r
Underwater lighting systems do_pose |
a cfear threat because corroded and !
Tatlty fixtures can become electrodes for F
itroducing current into water, says pool
electrical systems cxpert Bill Hamilton, I
M, president of Hamilton Associates, a 1
Pflugerville, Texas engineering services |
firm. But the root cause of most shocking |
incidents, says the member of NEC Code- ?
Making Panel No. 17 (CMP 17) represent- f
ing APSP that oversees Art. 680 covering |
pool structures, often lies with systemns |
that are supposed to form a barrier to]
_ electric current ever posing a lethal threat. | i
“Almost inevitably,” he says, incidents 1
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he’s investigated where shocks have been
traceable to light fixtures “jovolve non-
existent, faulty, or deteriorated groundin
ind bonding systems in concert with that.”
“~"Through the years, the Code has been _
revised to better define the proper design of ! -
pool equipotential bonding and grounding
systems, which must remain operational
over the course of many years. Following
and maintaining those guidelines is essen-/
tial, Harnilton says, both in the installation.
of new pools and the ongoing servicing
required of pools as thel age. Most critical
"5 the equipotential bonding grid, consist-
ing of copper-wire connections to metal
components in and around the pool, which
equalizes voltage and lowers the risk of
electric shock.

CMP 17 addressed bonding again in the
2014 Edition of the Code. Concerned that
wording referencing the “bonding of pool
water,” was confusing, the panel revised

]

Photo 9, This ima%e shows a pool pump metor

prior io attachment of the bonding conductor to

the: lug at the upper left. The wiring compartment

cover is open and also must be installed to -

pravide & safe and QUde-cumpliant instaflation.
!

;;, R J/ SLESTHIN ..I‘. Conh LRy - hor
Like parallsled wire, ServicePlex? comes on one reel, but because
the conductors are tightly twisted together, ServicePlex pulls like a
single cable, with a uniform pulling tension and allows for an
increase in conduit fill - 53% compared to 40% for paralleling.”

Contractors are reporting 50-70% abor savings over conventional
pulls with ServicePlex, How's that for a twist?

a SeLvice VWI‘ e CO, Find out more at

b

Circle 57 on Reader Service Card or visit freeproductinfo.net/ecm
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Photo 10. To verify the integrity of the honding
system, test it. Some states require peripdic -
testing for commereial pools. This is basically
a continuity test among items required to be
bonded by the Code, and should be done so
that the current being injected flows through
the pool structurai steel (concrete pools) and
the perimeter honding ring (non-conducting
pools) stch as fiberglass and viny! liner

poois. Plus, there are some things that old
technology still does better, and this is one of
them, Analog meters with large (C or D cell)
batteries, an integral polarity reversal switch,
and a “zero ohms™ function allow the ser to
verify bond integrity over long distances and to
detect if DC ground eurrents are affecting the
measurement, More than 20 years of testing
indicates that properly bonded equipment will
exhibit resistances generally well less than

L ohim, while ineffeetive bonds will measure
substantfally greates than 1 ghm. Equipment
with current calibration (white label in the
phota) should be used for these measurements.

Sec. 680.26. It now states that “pool water
must have an electrical connection” to
specific bonded parts, or “the water must
be in contact with a corrosion-resistant
surface that’s at least 9-square inches” A
new requirement to ensure functionality
is that the item making contact with the
water must be “in an area where it won't
be dislodged or damaged... .”

Knowledge and competence gap?
Despite efforts to make pool bonding and
other key elements of pool electrical systems
more understandable, some see stubborn
confusion about how it’s actually done.
That’s putting not only newly installed pools
at risk, but also older pools whese bonding




grids can deteriorate over time and may
require refurbishing or repairing. As the
recent shocking and electrocution incidents
suggest, there’s no certainty that every pool
installer or the electrical contractors they
typically sub work out to fully understand
the nuances of pool bonding or grounding
— or that they can be trusted to perform
the work by the book.

In his.years as an electrical and building
code enforcement officer for the town of
Tthaca, N.Y., Chas Bruner has witnessed
a less-than-ideal grasp of the bonding
concept, in particular. That's compounded
by installers who sometimes choose not to
hire electrical specialists to do the work,

" a byproduct of comparatively loose state
regulatigns on employing licensed elec-
tricians.

“Some people aren’t trained, and, in a
lot of cases, you | have co].legc kids doing
the installations,” he says. “So you end up

counting on seeing some pretty {limsy
bonds and since there can be a lot of dif-
ferent pool designs, it can be hard to see if
they've selected the right way of doing it

Install jobs can be difficult to thor-
oughly inspect as well, he says, because the
penmeter bonding is quickly covered with
concrete in fast-paced jobs. “You have to
get there quickly,” he says. “T've had con-

crete trucks ready to pour, waiting for me

to give the OK. In some cases, ['ve had to
hold them up.”

Time takes its toll. Even if they're
installed properly — and that’s hardl

5uara.nteed if work is governed by outdated

ersions. NEC — pool bonding and
grounding systems are subject to wear and
tear. Over time, these systems can and do
corrode, and a host of variables can affect
the pace of dectine. That fact heightens the
importance of, as the pool group APSP

AN

Easy flow of concre,&e through’

the spacers during.concrete

pour \

e Fits all types and sizes of
conduit

* Any configuration and conduit

separation can be maintained

advises, “inspection, detection and correc-
tion” to address things like “aging electri-
cal wiring, the use of sump pumps and
vacuums that are not grounded and lack
of proper bonding”

Triec Electrical Services, Springfield,
Ohio, has heeded that call. Motivated partly
by news of pool electrocutions, Owner
Scott Yeazell says he’s recently begun offer-
ing complimentary inspection and testing
of pool bonding. He suspects there are
enough degraded systemns in existence that
repair work will provide the payback. He's
eager to step in because he knows vigilance
can be the difference between life and death,

“Bonding is your secure backup, If it’s
gone and you don’t know it, you're at risk,’
he says. “But [ don’t see any program or
commonly accepted practice of testing
bonding to see if it’s intact or not.”

Hamilton, who senses that bonding still
“mystifies” many pool owners and electrical
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Pool Repairman Dies in Suspected Electrocution in qurida

This warker died from a suspected electrocution in Panama City Beach,
Fla, when he and another coworker wera repairing poo! lights at a pri-
vale residence, According to a report from the News Herald 6ne man
was working at the breaker box while the other was in the pool when
the accident gccurred. '

~ http.//bitly/ Tvdul0u

Pennsylvania Town Closes Pool After Shocks Reporied

A town in Pennsylvania shut down its pool when a patron reported
ieeling electrical currents while sitfing on the pooi deck. The town
council subsequently authorized $75,000 in emergency repairs after
the incident. According to a report from Lefigh Valley Live, electrical
gngineers said the poof deck was improperly bonded.

hitp://bitly/ 12KDZ4

contractors, says he’s been an advocate of making inspections of

both bonding and grounding systems a requirement, He has helped

pioneer techniques and protocols to test systems, some of which

Rave been referenced in 2 handful of states that have instituted
mandatory commercial pool testing.

. Right the first time. While maintenance and testing is im-
"+ portant, Hamilton says safety starts with the initial installation.
" Installers must adhere to the up-to-date Code, he says, which
- should be incorporated into local ordinances. But bonding sys-
tem design should be flexible to a degree, adapted to geographic
variables like the water table and soil type, which can affect their
functionality, and longevity.

“Pools are only as safe as they get built.” he says. “But then they

“a 12V light in vour pool. Thank you,

EC&M has reported an several stories recently that relate ta the hazards electricity presents in pool applications. Read these and other full news

' After ihree children were shocked in a public swimming pool in Philadelphia,

local news sources said that area residents had been reporting for the past
month a sensation of tingling or “pins and needles” when swimsing, The
pool was closed indefiriitely, and the Phitadelphia fire executive chief said
an equipment malfunction could have caused the current,

hitp:/7hitiy/ LrtikiNe

Thee Children Shacked at Florida Condo Pool

Three Children'Wére shocked at Florida condeminium community poal

as a resuit of shoddy electrical work. The children spent several nights
in the hospital after being shocked at the Palm West Conde pool in
Hialeah. According to a report on £acal0.com, a green ground wire on
the pool purng was disconnected. The buitding inspectars' repart said
that when the pump malfunctioned, the zlectricity wasn't directed into
the ground. instead, it energized the water the pump was pushing back
into the pool. To see police photos, visit http://bitly/1r1BZS).

hitp:/bitly/QERPZ7

need to be maintained, and today there are a lot of 50-year-old
pools out there”

While the recent focus on pootl lighting is well justified, it’s
important to remember, he adds, that the pool electrical safety
issue is multi-faceted,

“If you make a statement that says were going to have safe

pools if we convert everything to 12V lights, that's a highly over-

siim:liﬁed statement that doesn't reflect the physics of what gTJZs

on with electricity in a pool” he says. “If it were as simple a5 that,
then (NEC) Axt, 680 {covering poats) would be one sentence: ‘lj’;ug

ECzM

Zind is a freelance writer based int Lee's Sunumit, Mo, He can be
reached at tonzind@att.net. ’
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