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Coté Marine LLC
Electrical and Corrosion Control Services

• Marine electrical and corrosion consulting, surveys, 
investigations, and oversight

• 35 years marine electrical experience 

• 20 years as service/engineering manager at the largest 
marine electrical service firm in South Florida

cotemarine@att.net ● 954-675-3716 ● 754-229-8658

James Coté



Coté Marine LLC
Electrical and Corrosion Control Services

• Bachelor of Science in Electrical Engineering

• Master of Business Administration

• IAMI Certified Marine Investigator

• NAFI Certified Fire and Explosion Investigator

• NAFI Certified Vehicle Fire Investigator

• ABYC Certified Master Technician 

Electrical, Corrosion, Diesel Engines, Marine Systems

James Coté



Coté Marine LLC
Electrical and Corrosion Control Services

• ABYC, IAMI, IEEE, NACE, NAFI, NFPA, SAMS, SNAME

• NFPA 302 Fire Protection Standard for Pleasure and 
Commercial Motor Craft

• NFPA 303 Fire Protection Standard for Marinas and 
Boatyards

• ABYC Electrical Project Technical Committee

• Chair ABYC Three Phase Electrical Sub-Committee

James Coté























Very similar to the ABYC requirements.  Used by 
marine surveyors, insurance companies and fire 
service concerns.

These rules and regulations are also 
recommendations and therefore voluntary.

Some additional info:  Requires Smoke Alarms, 
Prohibits Portable Heater use, etc.



















NFPA 58, Liquefied Petroleum Gas Code.
NFPA72®, National Fire Alarm and Signaling Code.
NFPA 90B, Standard for the Installation of Warm Air 
Heating and Air-Conditioning Systems.
NFPA 110, Standard for Emergency and Standby Power 
Systems.
NFPA 111, Standard on Stored Electrical Energy 
Emergency and Standby Power Systems.
NFPA 211, Standard for Chimneys, Fireplaces, Vents, 
and Solid Fuel–Burning Appliances.
NFPA 220, Standard on Types of Building Construction.
NFPA 326, Standard for the Safeguarding of Tanks and 
Containers For Entry, Cleaning or Repair. 
NFPA 2001, Clean Agent Fire Extinguishing Systems. 
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SCOPE OF NFPA 303
This standard applies to the construction and 
operation of marinas, boatyards, yacht clubs, 
boat condominiums, docking facilities associated 
with residential condominiums, multiple-docking 

facilities at 
multiple-family 
residences, and all 
associated piers, 
docks, and floats.
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SCOPE OF NFPA 303
This standard also applies to support 
facilities and structures used for 
construction, repair, storage, hauling 
and launching, or fueling of vessels if 
fire on a pier would pose an 
immediate threat to these facilities, 
or if a fire at a referenced facility 
would pose an immediate threat to a
docking facility.  This standard 
applies to marinas and facilities 
servicing small recreational and 
commercial craft, yachts, and other 
craft of not more than 300 gross tons. 
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SCOPE OF NFPA 303
This standard is not intended to apply to a private, 
noncommercial docking facility constructed or occupied 
for the use of the owners or residents of the associated 
single-family dwelling. 
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Fire Protection Features
- Portable Fire Extinguishers
- Fixed Fire Extinguishing Equipment
- Fire Standpipe Systems
- In and Out Dry Storage
- Rack Storage
- Hydrants and Water Supplies
- Fire Pumps
- Transmittal of Fire Emergency
- Fire Detectors
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Portable Fire Extinguishers
- Placed in accordance with Chapter 5 of NFPA 10 for 
Ordinary (Moderate) Hazard Type.

- Portable fire extinguishers are required 
on piers and along bulkheads where 
vessels are moored or are permitted 
to be moored.

- Protection from weather and 
environmental elements.
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Portable Fire Extinguishers
- Extinguishers listed for Class A, Class B, and Class C 
fires at the pier/land intersection on a pier that 
exceeds 25 ft (7.62 m) in length.

- Additional fire 
extinguishers 
placed such that the 
maximum travel distance 
to an extinguisher does 
not exceed 75 ft (22.86 m). 
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Portable Fire Extinguishers
- Installed on two sides of a fuel-dispensing area.
- On piers or 
bulkheads where 
long fueling hoses
are installed for 
fueling vessels, 
additional 
extinguishers 
installed on piers or 
bulkheads for extra 
(high) hazard type 
in accordance 
with NFPA 10.
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Fixed Fire Extinguishing Equipment
- Required for new buildings exceeding 500 Sq. Ft. in 
size which are erected on piers.
- Exception for buildings
of Type I or Type II 
Construction 
without 
combustible
contents.
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Fixed Fire Extinguishing Equipment
- Required for new buildings exceeding 5,000 sq ft. 
- Special NFPA 303 definition for “building”.
- Automatic sprinkler system design.
- Combustible fixed piers exceeding 5,000 sq ft. or 
within 20 ft. of exposures more than 36 in. above 
mean high water.
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Fixed Fire Extinguishing 
Equipment
Where boats are stored on multilevel racks in buildings,
an approved automatic fire-extinguishing system shall be
installed throughout the building.

Exceptions for buildings less than 5000 sq ft. (465 sq m.) having 
multilevel racks where provided with one of the following:
(1) An automatic fire detection and alarm system supervised
by a central station complying with NFPA 72.
(2) An automatic fire detection and alarm system supervised
by a local protective signaling system complying with
NFPA 72.  
(3) A full-time watch service.
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Fire Standpipe Systems
Class I standpipe systems in accordance 
with NFPA14, Standard for the 
Installation of Standpipe and Hose 
Systems shall be provided: 

- For piers, bulkheads, and 
buildings where the hose lay 
distance from the fire apparatus 
exceeds 150 ft (45 m).

- In all buildings used for the 
rack storage of boats.
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Fire Standpipe Systems

- Hose racks, hoses, and standpipe cabinets shall not be
required on piers and bulkheads.

- Supply piping for standpipes 
on piers and bulkheads
shall be sized for the minimum 
flow rate for 300 gpm.

- Manual dry standpipes shall 
be permitted.
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Fire Standpipe Systems
- Flexible connections shall be permitted on floating
piers where acceptable to the authority having jurisdiction.
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In and Out Dry and Rack Storage 
Water supply and hoses or portable fire extinguishers and 
wheeled cart assemblies equipped with discharge nozzles 
capable of reaching all boats on the highest racks shall be 
provided. 
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In and Out Dry and Rack Storage 
Considerations for Automatic Sprinkler 
Protection for Interior Rack Storage Areas:

- Various  Protection Schemes 
Types of boats
Height or number of tiers

- Sprinkler Discharge Criteria
Group A Plastics
Full scale testing
Storage arrays

- Water Collection
Structural stability
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In and Out Dry and Rack Storage 
Considerations for Adequate Protection for 
Interior Rack Storage Areas:

- Basic Fire Prevention Practices
Separation of repair operations
Management inspection procedures
Employee awareness and training

- Portable Fire Extinguishers
Special extinguishing agents

- Fire Detection Systems
- Fire Standpipe Systems
- Pre-Incident Planning
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Hydrants and Water Supplies
Hydrants and water supplies for fire protection in marinas and 
boatyards shall be provided in accordance with NFPA 13, 
Standard for the Installation of Sprinkler Systems; NFPA 14, 
Standard for the Installation of Standpipe and Hose
Systems; and NFPA 24, Standard for the Installation of Private 
Fire Service Mains and Their Appurtenances.

Stationary fire pump installations, 
when required, shall be installed 
in accordance with NFPA 20, 
Standard for the Installation of 
Stationary Pumps for Fire Protection. 
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Transmittal of Fire Emergency
All marinas and boatyards shall have a means to notify
the fire department rapidly in the event of an emergency.

If a telephone is used, it shall: 
- Be available for use at all times.
- Shall not require the use of a coin.

The street address of the facility and 
the emergency telephone number(s) 
shall be displayed prominently on a 
sign at the telephone. 

2015 NFPA Conference & Expo



Fire Detectors
- Installed in interior or covered non-sprinklered locations
Rooms containing combustible storage or goods
Rooms containing flammable liquid storage or use
Rooms containing battery storage or maintenance
Rooms containing paint and solvent storage or use
Areas used for enclosed or covered storage of vessels
Areas used for enclosed or covered maintenance of vessels
Areas used for public assembly, dining, or lodging 
Rooms used for storing janitor supplies or linens 
Kitchens and food preparation areas
Dust bins and collectors
Inside trash storage areas
Laundry rooms
Furnace rooms
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Dockside Electrical Risks and Challenges
NFPA 70: Article 555 [2014]
NFPA 303: Chapter 5 [2011]

• Electrical Datum Plane
• Floating Docks
• Grounding
• Miscellaneous Special 

Considerations
• Ground Fault Protection &                                    

Electric Shock Drowning
• Shore Power Receptacles
• Maintenance and Upkeep
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Dockside Electrical Risks and Challenges
NFPA 70: Article 555.2
NFPA 303: Chapter 5.3

Electrical Datum Plane
• Benchmarked Horizontal Plane 610 mm [24 inches] above 

“normal” high tide or “normal” high water level 
• Horizontal Plane 762 mm [30 inches] above a floating dock’s 

water level (but not less than 305 mm [12 inches] above deck)
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Electrical Datum Plane and Floating Docks



2015 NFPA Conference & Expo

Floating Docks



Dockside Electrical Risks and Challenges
NFPA 70: Article 555.7; 555.13 (A)
NFPA 303: Chapter 5.9.5; 5.9.10

Floating Docks
• Service equipment prohibited but terminal block required
• Cables must be designated for “extra hard usage”

• Rated 75⁰ C [167⁰ F] minimum

• Resistant to temperature extremes, oil, acids, etc.
• Feeders must include a common grounding conductor 
• Wiring must be secured with non metallic clamps to 

structures and be protected from chafing
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Floating Docks



Dockside Electrical Risks and Challenges
NFPA 70: Article 555.15
NFPA 303: Chapter 5.5; 5.20

Grounding
• Grounding conductors must be

 insulated
 12 AWG or greater

• Dedicated grounding conductors must be installed to all 
metal equipment, enclosures, and grounding terminals

• Single point grounding of neutral conductors [pending]
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Multiple Neutral Grounding Points = Neutral Ground Currents
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Risks of Multiple Neutral Grounding Points



Dockside Electrical Risks and Challenges
NFPA 70: Article 555.5; 555.9; 555.13; 555.23
NFPA 303: Chapter 5.3.4; 5.4.2; 5.4.4.2; 5.10.1; 5.16.3.4; 5.19.1

Miscellaneous Special Considerations
• No equipment or connections below datum plane
• No connections less than 305 mm [12 inches] above 

the deck and no splices below datum plane unless in 
enclosures listed and designated for submersion

• Rigid conduit required above decks
• Must use circuit breakers—No Fuses!
• 250 volt/1000 volt maximum rules

• [480 volt is becoming common]
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Dockside Electrical Risks and Challenges
NFPA 70: Article 555.10; 555.19
NFPA 303: Chapter 5.2; 5.4.4.1; 5.14.3; 5.15

Miscellaneous Marina Considerations 
• Only listed equipment can be used
• Unauthorized access is not permitted
• Must be substantially supported, secured to structures

and clear of mooring lines
• Wet Locations [what dock is not a wet location?]

• Equipment must be corrosion resistant
• Holes for mounting hardware must be sealed
• Weep holes to discharge condensation are required
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Dockside Electrical Risks and Challenges
NFPA 70: Article 555.21; 555.22
NFPA 303: Chapter 5.9.2; 5.17; 8.4; 8.7.4; 8.10; 8.12

Miscellaneous Considerations-
Hazardous Locations
• Fueling Stations
• Battery Charging Stations
• Paint Shops
• Carpentry Shops
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Dockside Electrical Risks and Challenges
NFPA 70: Article 555.3; 555.17
NFPA 303: Chapter 5.12.6; 5.13

• Electric Shock Drowning
• Risk is Greatest in Freshwater
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Courtesy of International Association of Marine Investigators
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Courtesy of International Association of Marine Investigators
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ESD-Electrical Current Flow

The Electrical Currents Flowing Along the Numerous 
“Parallel Paths” Will Not All Be Equal, But Some Current 
Can Be Expected to Flow from Almost All  of the 
Submerged Conductive Points
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ESD-Electrical Current Flow and Voltage Gradient

Short Circuit!

V
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ESD-Electrical Current Flow and Voltage Gradient

VV
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ESD-Electrical Current Flow
In fresh or brackish waters, the manatee does not have to 
be directly between the metal objects to receive a shock 
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ESD-Electrical Current Flow
In fresh or brackish waters, the manatee does not have to 
be directly between the metal objects to receive a shock 



Dockside Electrical Risks and Challenges
NFPA 70: Article 210.8; 210.13; 555.3; 555.19 (B)
NFPA 303: Chapter 5.12.6

Ground Fault Protection 
Safety vs. Nuisance Tripping
• 5 milliamperes? GFCI Personnel Protection [UL 943 & UL489]
• 30 milliamperes? GFP for Protecting Equipment [UL1053]
• 100 milliamperes? GFP for Protecting Entire Marina [UL 1053]
• 30 milliamperes -- 100 milliseconds? ELCI [ABYC E-11.11] 

• Equipment Leakage Circuit Interrupter
• Typically Installed Onboard Near Shore Power Inlet                 
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Dockside Electrical  Testing Tools
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Dockside Electrical Risks and Challenges

Further Reading on Electric Shock Drowning 

• Assessment of Hazardous Voltage/Current in 
Marinas, Boatyards and Floating Buildings
• American Boat and Yacht Council
• Fire Protection Research Foundation [NFPA]

• In Water Shock Hazard Mitigation Strategies
• David Rifkin and James Shafer
• United States Coast Guard
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Dockside Electrical Risks and Challenges
NFPA 70: Article 555.17; 555.19 (A) 
NFPA 303: Chapter 5.12

Shore Power
• 30 amperes 125 volt
• 50 amperes 125 volt
• 50 amperes 125/250 volt
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Dockside Electrical Risks and Challenges
NFPA 70: Article 555.17; 555.19  (A)
NFPA 303: Chapter 5.12; 5.13
NFPA 70E

Shore Power
• 100 amperes 125/250 volt single phase
• 100 amperes 120/208 volt three phase
• 100 & 200 amperes 480 volt three phase
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Dockside Electrical Risks and Challenges
NFPA 70: Article 555.17; 555.19 (A)
NFPA 303: Chapter 5.10; 5.11; 5.12; 5.13

Shore Power
• ANSI/UL 231 or 1686; ANSI/NEMA WD6
• Must be locking 30 amperes minimum; 

or pin & sleeve 60 amperes minimum
• Disconnect for each outlet within 762 mm [30 inches]
• Receptacles other than shore power

• Must be GFCI Protected
• Must be labeled “Not for Shore Power”
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Dockside Electrical Risks and Challenges
NFPA 303: Chapter 5.20

Maintenance [Annual Inspections]
• Grounding integrity and fault currents
• No cable splices or repairs
• No temporary wiring to boats
• No shore power cords in water 
• No shore power cords across walkways
• No unsuitable appliances in hazardous areas
• No damaged equipment
• No overloaded circuits
• Restricted areas still secure
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Onboard Electrical Risks and Challenges
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Onboard Electrical Risks and Challenges for the Marina
NFPA 302
ABYC E-11
CFR, ABS, Lloyds, DNV, Bureau Veritas, RINA, IEC, IEEE, CE

• Municipality Jurisdiction Typically Ends at the Shore Power Cord
• The De Facto AHJs are the Insurance Underwriters
• There Are No Minimum Qualifications for a Marine Electrician
• Offshore Builders May Import Without Electrical or Fire Detection 

and Suppression System Inspections
• Cognizance of Arc Flash Hazards is Severely Lacking [NFPA 70E]
• Electrical Conduit and Enclosures are not Required
• Stray Current Corrosion [“Electrolysis”]
• Ground Faults [if grounds are not properly connected]
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Onboard Electrical Risks and Challenges
For Fire Fighters and First Responders

• Generators and Auto-Start Circuits
• 120 Volt and 240 Volt Inverters
• High Capacity Battery Banks
• Unfused Engine Starting Circuits
• Lithium Ion Batteries
• Solar Panels and Wind Generators
• Arc Flash and Arcing Hazards [No Electrical Enclosures]
• Ground Faults
• Hazardous Locations [Gasoline, Propane, Hydrogen]
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Onboard Electrical Risks and Challenges - Resources

• American Boat and Yacht Council abycinc.org

• International Association of Marine Investigators [IAMI] 
iamimarine.com

• Society of Accredited Marine Surveyors [SAMS] 
marinesurvey.org

• National Association of Marine Surveyors [NAMS] 
namsglobal.org

• Association of Marina Industries marinaassociation.org

• Electric Shock Drowning Prevention Association 
electricshockdrowning.org

• National Marine Manufacturers Association nmma.org

• United States Coast Guard uscg.mil
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Marine
Fire 

Incident
Info 





Accurate fire loss information 
is available for every type of fire in 
America thru NFIRS and the NFPA

110

Automobiles Homes

Multiple Occupancy



But we can not easily identify losses –
dollars, injuries and deaths –

from boat fires.
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There were 
263 boat fire incidents 

reported in 2014. 
There are over 12,000,000

registered vessels in the 
United States. 
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“Open water” 
incidents are 
the focus of 
the 
Coast Guard 
Safety 
Statistics.  
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Fires that 
occur in a 
marina are 
typically 
not 
recorded 
in the 
Coast Guard 
report.
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…and the incomplete 
Coast Guard Boating 

Safety Statistics should not
be used as a justification

for fire safety considerations.  
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Boating  
Fire 
Problems
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Absent accurate statistics…
There are three types 

of marine fire problems
that represent the 

largest losses from fire.
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First 
fire type,

Explosive
Vapor 
Events

119



120

Causes 
are…

Careless
Fueling 
Events…



Grand Rivers, 
Kentucky

Fatality

121



Delray 
Beach
Florida

Fatality 
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Erie Yacht 
Club

Fatality
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…and 
unskilled 
or 
careless 
maintenance 
events.
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Palm Beach
Florida

Fatality
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Second 
fire type,

is an 
open water 
fires…
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…usually 
starts in
the 
propulsion 
equipment



…in the 
engine 
room.
According to the 
USCG
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Third 
fire type,

is a 
marina 
fire…
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…that 
starts in a 
single 
vessel…

130



…and 
55% are 
electrical
in origin.
(according to Boat US)
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…and
that is not
likely to 
change
soon.
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A boat 
fire is 
usually an
aggressive
fire… 
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…and 
most 
everything 
will likely 
be
consumed.

















Should be unplugged
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This 
hatch 
meets 
the
industry 
egress 
requirements...
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…but it 
can not be 
reached 
with out 
something 
to stand 
on.
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Lone 
means of 
egress is
blocked 
by an
inflatable
tender.
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Blocked 
Egress
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Egress
Double Fatal Fire - March of 2012

Bellingham, WA

“…indication of a kayak stored on top 
of the escape hatch 

prevented the victim’s escape 
from the vessel…”
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Sea Tow























https://www.youtube.com/watch?v=tZGlr_-vh6Y

https://www.youtube.com/watch?v=tZGlr_-vh6Y
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Kenneth Bush-Chair NFPA 303 Committee
Senior Fire Protection Engineer-Maryland State Fire Marshals office
Bachelor of Science Fire Protection Engineering, 
National Registered Firefighter III, Maryland Registered EMT-B, National Fire Academy Adjunct 
Instructor, Maryland Fire and Rescue Institute Fire Instructor II, MICRB Fire Instructor II
Kenneth.bush@maryland.gov● 410-822-7609

James Coté-Chair ABYC Three Phase Subcommittee
Marine Electrical & Corrosion Consultant, Surveyor, Forensic Investigator, Expert Witness
Bachelor’s in Electrical Engineering, Master’s in Business Administration
ABYC Master Technician; Certified IAMI Marine Investigator, NAFI Fire & Explosion Investigator, 
and Vehicle Fire Investigator
cotemarine@att.net●954-675-3716

John McDevitt-Chair NFPA 302 Committee
Marine Surveyor, Electrical Consultant, Expert Witness
AAS In Fire Science Technology; 100 Ton USCG Master
ABYC Instructor. ABYC Master Technician, Philadelphia Fire Service Deputy Chief [Ret], 
Pennsylvania Certified Instructor
jmcdevittcaptain@aol.com●610-220-5619
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CEUs: To receive CEUs for this session, scan your
badge at the back of the room before leaving

Evaluation: Complete a session evaluation on the mobile 
app. (Search app store for ‘NFPA 2015 C&E.’)

Handouts: Handouts will be available via the mobile app 
and at nfpa.org/conference

Recordings: Audio recordings will be available. To order,
see Fleetwood Media Productions (at 
Registration desk) or visit nfpa.org/conference

2015 NFPA Conference & Expo



Thank You


