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VOLTSAMARINE

HISTOR¥YMARINASHORPOWERELIVERY

1920s 1960s-
1930s 1980s 1968 &1984 1990s 2000s 2010s 2020s 2026
° O e i o ° o o

Earliest Twistlock NFPA 303 & Demand for Marina Safety Smarthardware Regulatiortightens  The rise of the shore

Electrified plugs NEGadds dockside Incidents = addons emerge A innovation lags  power platformA

Marinas Article 555 power Surge scrutiny smart from the start
*The rise of *The shift away from
FrankenPedestal FrankenPedestal
Solutions Solutions

NTwl etk plugs became the marina standard I n the | ate 20th century because

probl ems, but now power deli very 1 s mission critical and we need to solve

*1984 - NEC Article 555 - electrical rules for marinas, boatyards, and docking facilities.
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| D OA dale myself too seriously.

| DO A take my work seriously.

T | BELIEVE A and invest in people.

R
=L

e el

| BELIEVEA | n é

i I i i 1 TECHNOLOGYI i i I 1 i

“ /J ) X {1
N TR A YT 1T DA
AT e IR AN

|ALSOA bel i evecé

» Video ® C & &
» Video ® 4 4
Make a pic of me laying on my stomach on the ground...
& Editimage T & Editimage 1M



7
N
A En J I J ]
1 1T71I7T
L )




Who am 1?

Professional Background?

VISION why am | so excited about 2 £ U {prorgl8s@shnology?
6But mypapialways saidq ifitF A gOQR | ST R2y Qu T
How does this solve liabilities associated with pronged plug designs

Why start with Marina Shore Power?

Whenwill + 2 £ U {shofe Bo@ér solution be commercially available
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THEY/ ' w WCODICERN

> Recent NEC/CEC & NFPA Code Changes

> Hiddenrisks
> Risingcosts
> Liability exposure

> Customerexpectations
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Shore Power Common TR R R T
Pressures

> Aging Waterfront Infrastructure
(~48% of marina pedestals are
beyond asset life)

> Increased electricity demands
> Seismic/Weather exposure
> Compliance Safety(Capex & Insurance) _,/

> QOperational Excellence?(Costsz UX)




GOVERNING SAFETY STANDARDS ORGANIZATIONS

NFPA 303 NEC 555 ABYC E-11 UL Standards
Fire Safety NEC Electrical Rules ABVG Boat Wiring l@.)'l_ Equipment
NFPA’ for Marinas for Marinas Safety Safety Testing

CATEGORY

What It Covers Fire prevention, fuel dock rules, Marina electrical wiring rules: Safe wiring onboard boats: Testing & certification for
emergency access, fire grounding, pedestals, GFPE, breakers, inlets, grounding, equipment: connectors, cords,
equipment, staff training. leakage limits. bonding. pedestals, enclosures.

Primary Focus Operational safety + fire Safe electrical construction on Safe electrical systems on boats. | Safety validation of electrical
protection. docks. hardware.

Who Must Follow It Marinas, ports, operators, Electricians, marinas, inspectors, | Boat builders, electricians, Manufacturers creating electrical
boatyards. manufacturers. surveyors, owners. equipment.

Where It Stops Not electrical hardware design or | Not fire procedures or boat Not marina infrastructure or Not operational rules for
boat wiring. wiring. pedestals. marinas/boats.

Key Safety Rules Fire extinguishers, fuel shutoffs, GFPE, leakage testing, Correct breakers, wire sizing, Shock resistance, heating,
inspections, response plans. grounding, wiring safety, pedestal | bonding, inlet standards. waterproofing, failure testing.
rules.

Purpose (Simple) Prevent marina fires. Prevent electrical shocks/fires at | Prevent boat electrical failures. Ensure equipment is safe before
docks. installation.
How They Fit Together Creates marina safety Creates shore-power wiring Creates boat wiring rules. Certifies equipment used by the
procedures. rules. other three.
New Hire 16-Year-Old “Keep the marina from burning.” | “Keep the electricity from hurting | “Keep the boat from frying itself.” | “Make sure gear is tested and
Summary people.” safe.”

v




SAFETY CERTIFICATION (Products)

Standards &
Engagement

UL (Underwriters Laboratory)

Browse Catalog Resources Product Glossary Learn Standard Activity Report Request a Quote

Search for

1. Standards Development - E— “ta‘

» Y e

Your Destination for Trusted Safety Standards

Explore our comprehensive library of trusted standards and related documents, which have guided safety, security, and sustainability
since 1903.

Mh at haZ ards m ust be add ressed This is the official platform for accessing Standards developed by UL Standards & Engagement, which are guidelines to ensure the safety, security,

and sustainability of many products. The site offers a comprehensive catalog of standards covering various industries, including electrical appliances,
fire safety, and cybersecurity. Users can browse, buy, and request quotes for both digital and premium hard copies of these standards, which are
essential for compliance and safety in manufacturing and product development.

UL develops safety standards aka the technical rulebook:

Avhat construction methods are acceptable
Featured Standards

Recently Published

Avhat tests must be passed

Naow =it n | A ril vhivl Fire E i* r Ay - WD Naw EAit 1
ew Editio | April 7, 202¢ First Edition April 6, 2026 New Editior

UL 62841-3-15 UL 1738 UL 2700-1 UL 2700

Mh at pe rfOrm an Ce Ilm ItS ap ply Electric Motor-Operated Hand- Venting Systems for Gas- Sustainability for Cleaning Sustainability for Cleaning

Held Tools, Transportable Burning Appliances, Products: Microbial-based Products
Tools and Lawn and Garden Categories Il, Ill, and IV Cleaning Products
Machinery - Safety - Part 3-15:

A]OW prOdUCtS ShOUld be marked and documented Particular Requirements for

Transportable Magnetic Drills

Featured Standards



2. Nationally Recognized Testing Lab (NRTL) -
Product Safety Certification Testing

(UL 1 s | ust -kl GSHA d@ovddR T L O s
NRTLOS can:

Aest products

| N R T L-dNationally Recognized Testing Labs
Anspect factories

| _, ‘HFM =
Aertify compliance D

.’.‘3 @ EWHl

LISTED

fauthorize listing marks

Aoerform follow-up surveillance



Legacy Shore Power Systems

Prong-based plugs:
-Twist-lock receptacles
-PIn & sleeve

Manual power checks

Reactive repairs

Meter reads by staff (or flat rate 1 spoiler alert T only live-aboards love flat rates)

Separate billing systems
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NEC (Article 555)
2023 &2026

> Mandatory30mAGH°Efor all
marinareceptacless20A

> Disconnectsequiredwithin line-of-sight

> Equipmentmustbeinstalledm Habovehigh
waterdatum

> Nograndfatheringof old gear

> Mandatoryleakagecurrenttesting
beforeany new boat caplugin

A ® AC MAIN
< K107
r REVERSE

4 POLARITY




SAFETY STANDARDS ORGANIZATIONS - EXPLAINED

NFPA 303 NEC 555 ABYC E-11 UL Standards
Fire Safety NEC Electrical Rules ABVG Boat Wiring l@.)'l_ Equipment
NFPA’ for Marinas for Marinas Safety Safety Testing

CATEGORY

What It Covers Fire prevention, fuel dock rules, Marina electrical wiring rules: Safe wiring onboard boats: Testing & certification for
emergency access, fire grounding, pedestals, GFPE, breakers, inlets, grounding, equipment: connectors, cords,
equipment, staff training. leakage limits. bonding. pedestals, enclosures.

Primary Focus Operational safety + fire Safe electrical construction on Safe electrical systems on boats. | Safety validation of electrical
protection. docks. hardware.

Who Must Follow It Marinas, ports, operators, Electricians, marinas, inspectors, | Boat builders, electricians, Manufacturers creating electrical
boatyards. manufacturers. surveyors, owners. equipment.

Where It Stops Not electrical hardware design or | Not fire procedures or boat Not marina infrastructure or Not operational rules for
boat wiring. wiring. pedestals. marinas/boats.

Key Safety Rules Fire extinguishers, fuel shutoffs, GFPE, leakage testing, Correct breakers, wire sizing, Shock resistance, heating,
inspections, response plans. grounding, wiring safety, pedestal | bonding, inlet standards. waterproofing, failure testing.
rules.

Purpose (Simple) Prevent marina fires. Prevent electrical shocks/fires at | Prevent boat electrical failures. Ensure equipment is safe before
docks. installation.
How They Fit Together Creates marina safety Creates shore-power wiring Creates boat wiring rules. Certifies equipment used by the
procedures. rules. other three.
New Hire 16-Year-Old “Keep the marina from burning.” | “Keep the electricity from hurting | “Keep the boat from frying itself.” | “Make sure gear is tested and
Summary people.” safe.”
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NEC® In Effect
3/1/2026
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Where is the National Electrical Code in effect?

NE

e

2023 NEC® - 25
B 2020 NEC® - 15
B 2017 NEC®-23
B 2008 NEC® - 2

County/Municipaity
NEC® raguiaton only - 4

Az of March 1, 2026 the 2023 NEC 15 i offect n 25 s1ales the 2020 NEC 5 oMact m 15 stales the 2017 NEC 5 » effact n three states and the
2008 NEC s m eMectin two &2 8185 If you Pdve & Queshion On the status of NEC enforcemen! m any s1ate phagse contact Tim McClintock.

Note The 2026 edtion of the NEC was rssued by the NFPA Standards Counal on Avgust 20 2025 The effective dale was Septemnber 9, 2025 when it
officially becarme avaiable for federal state, county. and munopl governmertal erdities [0 updale theyr slecincal mstafabon reguistions



“Whether you operate in Alaska, BC, Washington, Oregon, or California,
the pressures on marina electrical infrastructure are converging fast.”

Oregon

Publicly on a path toward 2026 NEC
Expected timeline in 2026

Often moves relatively quickly on code
modernization

California
Much larger regulatory process

Separate building standards cycle

Typically slower than WA/OR to newest NEC
edition adoption statewide

Alaska
More variable / verify current state and local
enforcement path

British Columbia
Uses Canadian Electrical Code (CEC), not NEC

NEC® Update Process In Progress
3/1/2026

i
»

https:/ /www.nfpa.org/education-and-research/electrical/nec-enforcement-maps
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Why This Topic Matters Right Now

Three CORE forces are colliding at marinas:
1. Aging Marina Infrastructuret d oesnot age | 1 ke a filne wIne
2. New Code Requirements 1 safety driven

3. Higher Marina UX Expectations T marina stakeholdersA premium experiences



For decades, shore power was treated as background infrastructure.
Now A Strategic Infrastructure A MISSION CRITICAL

Marina Cap -Ex decisions today A dictate future doors of possibility that open/close:

Safety compliance & future proofing: ability to meet evolving NEC / code requirements

Revenue growth & monetizing power fairly and profitably

Future vessel demand 0 supporting larger boats, higher loads, EVs, hybrid systems

Operating costs 90 reducing outages, maintenance, wasted energy and increasing efficiencies

Guest experience & Premium UX, reliable power, easy connection, modern amenities

Scalability 0 adding slips, services, and new technologies without ripping everything out later

Data & control 06 data driven decision making, metering, monitoring, remote diagnostics, smart billing
Insurance & liability o lowering risk exposure from faults, fire, shock, and failures

Asset value 0 Increasing marina attractiveness, valuation, and competitiveness

Speed of adaptation 0 whet her the marina can evolve fasteée or gets trapped



Why Legacy Systems Are Under Pressure

SAFETY issues i code changes
Hidden leakage current
Corrosion, Arcing, burnt plugs
GFPE - Nuisance tripping

Customer friction & frustration



OPERATIONAL REALITY of 2023 NEC (GFPE) Compliance
Installing GFPE devices-npl ug and playo? (Think agail n)
Almost ALL marinas quickly discover: SYSTEMIC ISSUE

Muisance tripping from leakage on boats - upstream feeder GFPE sometimes
trips before slip GFPE (ie. >100mA)

Adidden wiring faults

AOld cords causing issues

Aoor system coordination

ASignificant Marina Stakeholder resolution $ costs = friction = pissed off boaters

ANeed for vessel testing policies



AHJ 0 s ( Aut hori ti es £55.15 keplacement ¢i Equipment

* If work changes:

. Fit2
Wield the enforcement sword » Form?
* Function?¢

_ * Must comply with the latest
Determine how adopted codes are: code requirements

> Interpreted . __

* Maintfenance vs. Modification
> Enforced

> Approved (& signed off in the real world)

For marinas, that can directly affect:
> upgrade timelines
> permit approvals
> acceptable solutions
> [nspection outcomes
> temporary allowances s Mointananee
> documentation requirements . Light Bulb
> reopening after deficiencies * Receplacie 7 Breakes

: * Meter
> future CapEx planning

* Modification

. . . . + New dock
Always stay in close touch with your AHJs | ask questions : Nzx pgﬁd

> reduce surprises, delays, and expensive mistakes * New cable




555.33 Receptacles

* Enclosures must be listed as a
marina power outlets

@ LISTED 6“' 3P

L1STED

 Listed products are designed for
use in wet locations.

« Components and enclosures listed
for submersion (not watertight) are

I.ISTED @ @

» Listed products go through stringent
tests to ensure products meet certain
safety guidelines.

555.33 Receptacles

vV v

« Atleast 12" high

555.33 Receptacles
« Requires proper strain relief
« Catenary angle
» Reduces strain on cable
caused by weight of the

cord set

* Very important for larger
amperages
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555.33 Receptacles

« Each receptacle requires a
circuit breaker
« Same amperage
« Same voltage
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* Photo:
» Receptacle - Breaker
« 50A 125/250V - 50A, 2-Pole
« 30A 125V - 30A, 1-Pole
« 20A 125V GFCI - 20A, 1-Pole

TAO3d 1D 0B LON TUM MHOTHAA SETNYING

13 WNOMs

5
I
R i
i
W b
2 i
¥ 1h
g
e il
g il
g
1
;,:
i
gg':f

General Note - Adapters and Splitters

* Most "Y-Adapter” cord sets are
not listed products and do not
provide the proper circuit
protection for a safe electrical
connection.

LISTED 6“1 @

« Listed products go through stringent
tests to ensure products meet certain
safety guidelines.

555.33 Receptacles

Shore power at least 30A

30A and 50A receptacle must be
twist-lock

60A or larger must be pin and
sleeve

Avoid using splitters and adapters

» Listed products
go through
stringent tests
to ensure
products meet
certain safety
guidelines.
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General Note - Listed Products 555.33 Receptacles

o

» Overloading or overheating a 4 30A 125V . 20A, 125V GFCI

receptacle can lead to ~ b - Twistlock » Not for powering boats

melting, burning, arching, and
potential fire. “/¥ Requires 30mA Labeled: "Not For
ground-fault Shore Power"

protection

Must be internally
ground-fault protected

50A, 125/250V
« Twist-lock

Requires 30mA
ground-fault
protection

<7 | A
555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit vV IA

100A 125/250V Interrupter

* Pin and sleeve

Feeders must be

» Requires 30mA ground-fault
protection SHORE SERVICE o.si;ag'gfm protected at 100mA
L or less

DISCONNECT
] OOA ] 20/208V [ AN SUB-BREAKERS SHORE POWER SHORE POWER

r PEDESTA CEPTAC
DISCONNECT ooy, EDESTAL RECEPTACLE

« Pin and sleeve 1t | || 2T Lo S— Feeder — cable or wire

= il powering distribution
SN HEEEL e | Lp— equipment.

» Requires 30mA ground-fault
prOTeC'ﬁon SEC

\

N ~
GROUNDING BRANCH CIRCUIT
ELECTRODE

100A and 200A 480V ‘ RO —— Examples include
- agram Courtesy of Gary Loftis ;

» Pin and sleeve cables going to

* a Transformer

« a Disconnect

 a Panelboard

» Requires 30mA ground-fault
protection




SAFETY STANDARDS ORGANIZATIONS - EXPLAINED

NFPA 303 NEC 555 ABYC E-11 UL Standards
Fire Safety NEC Electrical Rules ABVG Boat Wiring l@.)'l_ Equipment
NFPA’ for Marinas for Marinas Safety Safety Testing

CATEGORY

What It Covers Fire prevention, fuel dock rules, Marina electrical wiring rules: Safe wiring onboard boats: Testing & certification for
emergency access, fire grounding, pedestals, GFPE, breakers, inlets, grounding, equipment: connectors, cords,
equipment, staff training. leakage limits. bonding. pedestals, enclosures.

Primary Focus Operational safety + fire Safe electrical construction on Safe electrical systems on boats. | Safety validation of electrical
protection. docks. hardware.

Who Must Follow It Marinas, ports, operators, Electricians, marinas, inspectors, | Boat builders, electricians, Manufacturers creating electrical
boatyards. manufacturers. surveyors, owners. equipment.

Where It Stops Not electrical hardware design or | Not fire procedures or boat Not marina infrastructure or Not operational rules for
boat wiring. wiring. pedestals. marinas/boats.

Key Safety Rules Fire extinguishers, fuel shutoffs, GFPE, leakage testing, Correct breakers, wire sizing, Shock resistance, heating,
inspections, response plans. grounding, wiring safety, pedestal | bonding, inlet standards. waterproofing, failure testing.
rules.

Purpose (Simple) Prevent marina fires. Prevent electrical shocks/fires at | Prevent boat electrical failures. Ensure equipment is safe before
docks. installation.
How They Fit Together Creates marina safety Creates shore-power wiring Creates boat wiring rules. Certifies equipment used by the
procedures. rules. other three.
New Hire 16-Year-Old “Keep the marina from burning.” | “Keep the electricity from hurting | “Keep the boat from frying itself.” | “Make sure gear is tested and
Summary people.” safe.”
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The NEC 2023 Code Changes

Ground Fault Protection Equipment

Faster Shutoffs

Better Equipment Placement Rules

More Documentation

Boat Leakage Testing by 2026

Before: Provide power as safe as possible.

Now: Detect leakage faster, test vessels, document it,
and shut hazards down quickly.



NEC 2023 - Why There Are Two Levels of marina GFPE requirements?
The code uses layered protection because they serve different purposes.

100 mA at Feeders (Upstream)
Designed to help protect:
A-eeders

Mistribution equipment

A arger system leakage issues
Acire / equipment fault risk
fSystem-level faults

30 mA at Slip / Receptacle Level
Designed to detect smaller leakage currents - where people and boats interact with power.

That means:

MBetter local protection

A-aster response near the hazard
AReduced risk at the point of use



555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit

Interrupter

7/ SHORE 7/ DOCKING FACILITY

MAIN
MAIN SERVICE DISTRIBUTION DOCK A
DISCONNECT PANEL SUB-PANEL

<= 100 mA
GFPE

—7
4
#

<= 30 mA
GFPE

[ @

Y4 Bl
© ] ©

FEEDER > FEEDER

DOCK B
SUB-PANEL

L
B SHORE
| POWER

BRANCH PEDESTAL

CIRCUIT

/]

FEEDER

) SHORE
| POWER
s PEDESTAL

CIRCUIT

Diagram Courtesy of Gary Loftis

555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit

Interrupter

« Receptacles in pedestals
must be protected at
30mA or less

30A and above used for
shore-power = 30mA or
less

* Anything not for shore
power = 5mA or less

«f

FOR BHORE POWER ONLY

*

" U M|

1 F

1

NOT FOR S8HORE POWER

555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit

Interrupter

555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit

Interrupter

» Facilities with more than
three (3) receptacles for
boats must have a
leakage testing device for
boats.

Each boat must be tested
prior to plugging info the
maring.




55535 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit = 555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit v

Interrupter Interrupter

| roumtiemala - Will become e [P

« Each boat must be tested prior to | . ) effeCﬁVE JCanOI'Y 1,

plugging into the marina.
2026.

one of the things VS developed in
anticipation of this is to constantly

have th | monitored -
ave the vessel monitore [ * No grandfather clauses.

We can show we perform a ‘
leakage measurement before the . - AN * No adoption delays

power turns on

docks

EXpO
& MARINA CONITREWCF

555.36 Disconnecting Means for Shore Power Connection(s)

« Each marina power outlet shall have an T
emergency shutoff device that must: =

IN CASE OF EMERGENCY
LIFT COVER - PUSH BUTT!

T —
be within sight of the power outlet. ' EMERGENCY |
POWER OFF

-

be externally operable. ‘@
\

be manually resettable.

« Each receptacle requires an
independent circuit breaker.

IR I

————— e S 4 . 5 S . S o 2 e S
s

« Breaker must be within 30" of the
receptacle it controls.

wraev
—— — 0 S S b " " - S 4 S—

34 10310%4 LON TUM HOUMAL SETHVYING

ONOOED VINOE MLV GILDIL0NE JuY LINN SIML NI STOVLCIOTE DNINAYM, .

« Must be located so turning off the
breaker disconnects power to the
receptacle.

deenergize all power to the power outlet. = ——
LIFT HERE

NOUNDSOULITYY WORS 1190,

1w




“Whether you operate in Alaska, BC, Washington, Oregon, or California,
the pressures on marina electrical infrastructure are converging fast.”

Oregon

Publicly on a path toward 2026 NEC
Expected timeline in 2026

Often moves relatively quickly on code
modernization

California
Much larger regulatory process

Separate building standards cycle

Typically slower than WA/OR to newest NEC
edition adoption statewide

Alaska
More variable / verify current state and local
enforcement path

British Columbia
Uses Canadian Electrical Code (CEC), not NEC

NEC® Update Process In Progress
3/1/2026

i
»

https:/ /www.nfpa.org/education-and-research/electrical/nec-enforcement-maps
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AHJ 0 s ( Aut hori ti es £55.15 keplacement ¢i Equipment

* If work changes:

. Fit2
Wield the enforcement sword » Form?
* Function?¢

_ * Must comply with the latest
Determine how adopted codes are: code requirements

> Interpreted . __

* Maintfenance vs. Modification
> Enforced

> Approved (& signed off in the real world)

For marinas, that can directly affect:
> upgrade timelines
> permit approvals
> acceptable solutions
> [nspection outcomes
> temporary allowances s Mointananee
> documentation requirements . Light Bulb
> reopening after deficiencies * Receplacie 7 Breakes

: * Meter
> future CapEx planning

* Modification

. . . . + New dock
Always stay in close touch with your AHJs | ask questions : Nzx pgﬁd

> reduce surprises, delays, and expensive mistakes * New cable
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555.36 Disconnecting Means for Shore Power Connection(s) ’ NFPA 303

» Key point — a circuit breaker handle cannot e We will also examine NFPA 303 - Fire Protection Standard for Marinas and
be used to accomplish this portion of the e 1 » Boatyards.

code.

« What can be used: \ * 2021 Latest Edition

» Disconnect , -
* Molded case switch a0 * NEC 555 and NFPA 303 are very similar

* Push Button

* One Exception: Inspections and Testing

« Purpose is to cut off power to marina in the
event of an emergency

NFPA 303 5.20: Inspection, Testing, and Maintenance of
Electrical Wiring and Equipment

* Inspection of all:
Electrical wiring including
cable
Ground connections
Conduit and supports
Pedestals and utility centers
Distribution gear
Receptacles and circuit
breakers

« Required annually

« Needs to be documented




4
NFPA 303 4.8: Ground-Fault Testing for Marinas

SENTINEL Il

GFR 480 AT Y
it

mve— QXD
& NARINA CONFERENCE

All vessels shall be tested for the
presence of ac ground faults at
the time of the initial connection to
the marina electrical system...
Required annually

Vessel must display leakage under
30mA

Retroactive within 2-years of
adoption

Needs to be documented

Why?

How and Where?

« Types:
Single-Channel
Multi-Channel
Integral CT
Digital Displays
Smart Devices &
Dashboards

* Locations:
* Portable
* Permanent
* Fuel Piers
* GCreeting Docks




