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Prevention Association

Awareness
Education
Mitigation

Founded on July 15th 2011

Ed Lethert

f\N Electric Shock Drowning

03/16/2018

-~

2

]

Questions are welcome

Ed Lethert

)

.

| Ak
e
R

i

“

3/20/2018



\f\_,\_/ Electric Shock Drowning

James D. Shafer
Acredited Marine Surveyor
Began investigating marine leakage currents in 1999
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Shock Alert
In-Water Voltage
Gradient Tester
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SHOCK ALERT
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HOW DOES SHOCK ALERT WORK?

Shock Alert is a device used to detect the presence of electrical voltage gradients in water that may be
hazardous to service personnel, swimmers, or anyone that comes into contact with that body of water. It also
may be used to locate the source of voltage in water.

NO VOLTAGE DETECTED

VOLTAGE DETECTED

o

o

W »
WHERE SHOULD SHOCK ALERT BE USED?

e Fresh or chlorinated water = Salt water pools
* Concrete, gunite and vinyl lined pools = Poals, around docks, or in fountains/water features
* Due to the insulating effects, Shock Alert is not for use in fiberglass pools and hot tubs

03/16/2018 Ed Lethert 1
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HOW DOES SHOCK ALERT PRO WORK?

Shock Alert PRO is a device used to detect the presence of electrical voltage gradients
in water. When voltage gradients are detected the device will notify you with a visible
(flashing) and audible (beeping) indicator. Shock Alert PRO may be used to help locate
the source of voltage in water. Visible and audible indicators will intensify as increased
levels of voltage are detected.

MORE THAN 17mV/Ft
OF VOLTAGE DETECTED

L 5
. W

Download the app and sync the Shock Alert PRO device with your smart phone or tablet.
See voltage gradient levels in real time, record data, and store, save or share your results.

WHERE SHOULD SHOCK ALERT PRO BE USED?
DOCKS ) _FOUNTAINS

LESS THAN 17mV/Ft
OF VOLTAGE DETECTED

<5
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SYNCS WITH YOUR PHONE!*

INFORMATION
* See voltage gradients in real time BUTTON
* Export data for maintenance records and
future accesz
VOLTAGE GRADIENT
DISPLAY
SCREEN VIEWS
P T S P e
Hrwm Lo || o3 61 e
DATA SESSION -
RECORD, PAUSE, STOP eam—
- - -
e |le’ ® 5 i
*SUBSCRIPTION MAY BE REQUIRED
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Marina
Ground Fault
Current
Measurements
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Location

Totals

National Electrical Code

Ground-Fault Current

Feeders Feeders Feeders

“:::::rr:d Exceeding Exceeding Exceeding
30 mA 100 mA 1.0A
6 5 2 0
9 9 6 2
18 12 11 2
15 7 6 0
16 15 15 6
o4 48 40 10

Maijority of feeders are 120/240 Volts - 200 Amps.

Measurements averaged over 2-3 minutes.
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ELECTRICAL CURRENT MEASUREMENTS
FOSS HARBOR MARINA
821 DOCK ST.
TACOMA, WA 98402
woeATioN | morsups |reevensze] LB+ [ u+zese GROUND | WOULD100mA | WOULD30mA
NEUTRAL NEUTRAL + GROUND ONLY BREAKER TRIP? BREAKER TRIP?
B-DOCK #1 4 1254 1,510 mA 190 mA 130 mA YES YES
B-DOCK #2 4 1254 8,400 mA 400 mA 8,720 mA YES YES
B-DOCK #3 5 1504 8,930 mA 1,100 mA| 6470 mA YES YES
B-DOCK #4 4 1254 2,600 mA 340 mA 2,430 mA YES YES
C-DOCK - ODD. 1 1004 1,300 mA, 400 mA| 1,960 mA YES YES
C-DOCK - EVEN 13 1004 540 mA 600 mA| 650 mA YES YES
D-DOCK - 00D 14 1254 920 mA 2,250 mA 2,000 mA YES YES
D-DOCK - EVEN 10 125A 2,600 mA 3,300 mA 1,640 mA YES YES
F-DOCK - ODD 14 1254 T00 mA 830 mA 650 mA YES YES
F-DOCK - EVEN 13 125A 9,800 mA| 2,850 mA 7,950 mA YES YES
G-DOCK - 0DD 12 1254 7,030 mA 1,180 mA 3,820 mA YES YES
G-DOCK - EVEN 12 1254 2,320 mA, 840 mA| 4950 mA YES YES
H-DOCK - 00D 15 1254 0 mA| 800 mA 270 mA NO NO
H-DOCK - EVEN 15 1258 9,500 mA 3,800 mA| 2,900 ma YES YES
1-DOCK - 00D 13 125A 120 mA | 930 mA 120 mA YES YES
I-DOCK - EVEN 13 125A 11,280 mA 1,450 mA| 10,200 mA YES YES
J-DOCK - ODD 13 125A 350 mA 300 mA 380 mA YES YES
J-DOCK - EVEN 13 1254 110 mA | 110 mA 590 mA YES YES
K-DOCK - 0DD 15 1254 160 mA 3,330 mA 3,330 mA YES YES
K-DOCK - EVEN 15 1254 6,140 mA 390 mA| 6,000 mA YES YES
L-DOCK - ODD 15 1254 130 mA 260 mA| 230 mA YES YES
D.F. ELECTRIC, INC. 121017
03/16/2018 Ed Lethert 20
National Electrical Code
ELECTRICAL CURRENT MEASUREMENTS
FOSS HARBOR MARINA
821 DOCK ST.
TACOMA W4 GR40D
Total Feeders 35
Total Slips 411
Totals 4350 131960 131.960
Averages 3770 3.770
Average/Slip 321 0.321
Leakage: Feeders: Slips:
>30mA (0.03A) 33 (94%) 24 (69%)
> 100 mA (0.1 A) 33 (94%) 18 (51%)
> 500 mA (0.5 A) 24 (69%) 12 (34%)
>1.0A 19 (54%) 3 (9%)
>5.0A 12 (34%) -
>10.0A 2 (5.7%) -
T T . T T : — . . T
[k-DOCK-EVEN | 15 | 1254 | 6,140 ma| 390 ma] 6,000 ma | YES| | YES |
lLoock-opo [ 15 | 125A | 130 ma| 460 mA| 230 mA | YES | YES ]
D.F. ELECTRIC, INC. 12/a/17
03/16/2018 Ed Lethert 21
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NEC Update
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NFPA 70 I

NFPA 302
Shore Cord

tj ABYC E-11

Marina Power [ |§ I
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National Electrical Code® in Effect
March 01, 2018
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- I 2014 NEC®
I 2011 NEC®

» I 2008 NEC®

No Statewide NEC® Adoption
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National Electrical Code® Adoption Process
In Progress March 01, 2018
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I 2017 NEC®
- ” I 2014 NEC®

[0 Current adoption process completed (see NEC® in Effect map)
¥ ' I No Statewide NEC® Adoption
.
t
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State Currently Adopted Edition Of 2017 NEC Adoption Status Other
The NEC (Effective Date) (Effective Date) Editions Of

NEC
Adoption
Status
(Effective
Date)

Wisconsin 2011 Adoption process underway

(effective date not established)
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Typical Dock Electrical Distribution
2011/ 2014 NEC

MAIN ..or.. FEEDER  ..or.. DRANCH
(Pedestal)
v g
—0 0 O O o
100 mA T 100 mA T 100 mA
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Typical Dock Electrical Distribution
2011/ 2014 NEC

BRANCH
MAIN FEEDER (Pedestal)

100 mA

Ed Lethert
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Typical Dock Electrical Distribution

2011 /2014 NEC

MAIN FEEDER BRANCH
(Pedestal)
5% L=
T T 30 mA
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Typical Dock Electrical Distribution

2017 NEC
MAIN ..and.. FEEDER ..and.. DRANCH
'\j (Pedestal)
0 0o 1 0 gu
30 mA [ soma I soma
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Typical Dock Electrical Distribution

2017 NEC
MAIN FEEDER  ..and.. BRANCH
(Pedestal)
-5 o l o O U; )
So-mA 30 mA T 30 mA

Tentative Interim Agreement 1348
(TIA 1348)
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Reaction
to the
2017 NEC
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Marina Ground Fault Leakage Current and the NE
Lethen
January 3, 2017
Articie 355 of the 2018 Natioaal Elecracal C ‘Maninas and Hoatyards". has been re-stied
i the 3017 edision 1o “Masinas. Boatyards. and Commercial and Noncommercial Docing Fa
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Tault prodectson from 100 mA | 10 %) m and applics that requsemet 1o all TVETOUTER (ROt
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ALASKA
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Inspect Dock Wiring
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= Condition of Receptacles

= Circuit Breakers
= Wiring and Connections
= Electrical Ground Integrity

= Line Voltage
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= AC Neutral to AC Ground Connection
= AC Ground to DC Negative Bond

= Leakage Current into the Water
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Pass/fail test of boats returning to marina
following installation of new docks:

= 86 Boats Tested

= 69 Boats Failed the Test

(no longer than 22 minutes)

» 61 Failed Immediately

Cliff Norton, Bellingham Marine Industries, 2018
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The MK-5 Tester verifies:

* The AC ground is not
bonded to the AC neutral

* The existence of the AC
ground to DC negative
bond

* The integrity of the AC

ground path (the only
practical way when GFP
is installed)

Ed Lethert
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ESD Warning Signs
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Warning Signs required stating

"WARNING - POTENTIAL SHOCK
HAZARD - ELECTRICAL
CURRENTS MAY BE PRESENT
IN THE WATER."

NFPA 70

555.24 Signage. Permanent safety signs shall be installed to give notice of electrical shock
hazard risks to persons using or swinming near a boat dock or marina and shall comply with all
of the following:

(1) The signage shall comply with 110.21(B)(1) and be of sufficient durability to withstand the
environment.

(2) The s1zns shall be clearly visible from all approaches to a marina or boatyard facility.

(3) The sizns shall state "WARNING — POTENTIAL SHOCK HAZARD — ELECTRICAL
CURRENTS MAY BE PRESENT IN THE WATER." [555.24 is a new section added to the 2017 NEC]
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Required by
the 2017 NEC

WARNING!
Potential Shock Hazard

Electrical currents may be present in
the water. These electrical currents
can be harmful or lethal.

www.electricshockdrowning.org
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ESD Fliers
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ELECTRIC SHOCK

DROWNING
A SILENT KILLER

What You
MUST Know

to Protect
Your Family

g33

www.ElectricShockDrowning.org

Ed Lethert
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Electric Shock
Drowning

You are a safe, skillful boater.
‘You keep your vessel and its support
S| R

P e ey

another fun day on your boat while it

fﬁﬁeduptowmmnsimturhm
p.

‘The threat is electric shock drowning.

‘While your boat is in the slip,

may Gacide to Jump off the oaym.

Ed Lethert
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Ed Lethert

Electric Shock Drowning
Safety Specialist
elethert@gmail.com 612-670-9801

Electric Shock Drowning
Prevention Association

www.electricshockdrowning.org

Ed Lethert's MN ESD Web Site
www.electricshockdrowningmn.com
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ELECTRIC SHOCK DROWNING
PREVENTION ASSOCIATION

www.electricshockdrowning.org

Z BoatUS.

Boat Owners Association of The United States

Electric Shock Drowning Resource Center
www.boatus.com/seaworthy/ESD.asp
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