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bonding system and general ABYC-
compliant wiring procedures. 

With the installation of the isolation 
transformer, all onboard bonding, DC 
grounds and AC safety grounds remain 
unchanged. Additionally, because the 
transformer’s enclosure cannot be con-
nected to both primary and secondary 
grounds, as doing so would eliminate 
its isolation and corrosion effective-
ness, absolute attention to detail must 
be observed when installing AC wiring 
through the transformer’s steel case. A 
failure to do so could result in the case 
becoming energized, thereby present-
ing an electrocution hazard. Properly 
configured, proprietary and preferably 
non-metallic strain relief fittings must 

Electrocution  
and electric shock 
drowning
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be used in order to eliminate the pos-
sibility of chafe or contact between 
an energized conductor and the unit’s 

metal housing. 
In accordance with ABYC recom-

mendations, primary input cabling 
must also be equipped with overcurrent 
protection. Equipment leakage circuit 
interrupters (ELCI) — circuit breakers 
that embody ground fault protection 
— are an amalgamation of a circuit 
breaker and a GFCI receptacle. ELCIs 
offer ground-fault and overcurrent 
protection to the transformer’s primary 
circuit installation, albeit it with a sig-
nificantly higher trip threshold of 30 
mA compared to the 5-mA threshold 
of a GFCI. This device also serves to 
prevent electrocution and ESD in the 
event of a ground fault between the 
transformer and the shore inlet

Polarization transformers, on the 
other hand, maintain the shoreside 
ground connection. While polarization 
transformers ensure correct onboard 
polarity in the event of a dockside fault, 
in addition to reducing the likelihood 
of electrocution and ESD, they will do 
little — if anything — to prevent cor-
rosion because the shoreside ground 
remains intact. 

Advocates for their use point out 
that polarization transformers are safer 
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than isolation transformers because 
their metal enclosures are connected to 
shore as well as the vessel’s grounding 
system, making an unresolved ground 
fault to the case nearly impossible. 
When used with a galvanic isolator, 
they too provide a measure of shore-
induced corrosion protection (up to 1.4 
volts of blocking voltage vs. the infinite 
blocking ability of the isolation trans-
former). 

An isolation transformer may, at 
the discretion of the installer or vessel 
owner, be installed in either the isola-
tion or polarization mode, depending 
entirely upon the ground connection 
method. In either case, the installation 
must meet current ABYC guidelines 
and manufacturer-recommended instal-
lation schematics, of which there are 
several options. 

Boosting option
Standard shore power transformers 
offer what’s known as a 1:1 power 
ratio. That is, the output is identical 
to the input. Optionally, transformers 
may be designed for boosting capabil-
ity, either manual or automatic. In this 
configuration, low dockside voltage can 
be boosted, to a degree, reducing the 
detrimental effects to which it can lead, 
particularly for motors and refrigera-
tion and air conditioning compressors. 
So, 208 volts (or less), a standardized 
voltage encountered on many docks, 
particularly in older marinas, could be 
boosted to 220 or more volts. 

Common 240-volt, 50-amp trans-
formers are typically wired for a 240-
volt input or primary alone, from which 
they provide “split phase” distribution 
— 120/240 volts from the secondary. 
For 1:1 non-boosting transformers, this 
can present a problem: If the primary 
voltage is 208 volts (and often less), 
the split-phase output voltage will be 
208/104 volts, which is below the volt-
age specified by most equipment manu-
facturers — particularly, again, motors 
and compressors. Conversely, a non-
transformer equipped split-phase circuit 
will yield 208/120 volts. Therefore, in 
some cases, a 1:1 transformer may in 
fact lead to low-voltage-related equip-
ment malfunctions and failures.

 A limited number of isolation 
transformer manufacturers produce 
units appropriate for the recreational 
cruising or commercial vessel (and still 
fewer produce units that are compliant 
with UL Marine standards). Whichever 
product you may use, it should ideally 
be ABYC compliant, and the instal-
lation instructions must be followed 
to the letter. Otherwise, the expense 
and benefits, as well as safety, of the 
isolation transformer may be negated. 
AC shore power wiring, unless you are 
trained and experienced, should be 
left to the pros, preferably an ABYC-
certified marine electrician. n

Steve D’Antonio owns and operates 
Steve D’Antonio Marine Consulting, Inc. 
(stevedmarineconsulting.com), providing 
consulting services to boat buyers, owners 
and the marine industry. He is an ABYC-
Certified Master Technician.
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Temperature
conversion
In the United States, temperatures are usually 

measured in degrees Fahrenheit, in which the 

freezing point of water is 32° and the boiling 

point is 212°. Elsewhere in the world, the metric 

Celsius scale is used; freezing is at 0° and boiling 

at 100°.

Fahrenheit° = (C° x 1.8) + 32
Celsius° = 5/9 x (F° - 32)

 Celsius Fahrenheit
 -25° -13°
 -20 -4
 -15 5
 -10 14
 -5 23
 0 32
 5 41
 10 50
 15 59
 20 68
 25 77
 30 86
 35 95
 40 104
 45 113
 50 122
 75 167
 100 212


