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VTMIS AND AIDS  
TO NAVIGATION

A shining example of renewable energy at work, solar-powered 
marine lanterns or ‘aids to navigation’ routinely guide thousands 
of vessels safely through channels, ports and harbours around 
the world. As this technology continues to evolve, a range of 
ongoing refinements in the design, operation and capabilities of 
solar marine lanterns is translating into increased reliability and 
reduced operating costs that benefit those who use and maintain 
aids to navigation.

Advances in optics, batter ies, solar modules and energy 
management technology have all contributed to the reliability 
and effectiveness of today’s solar-powered lanterns, but among 
the most significant innovations has been the introduction of 
the light emitting diode (LED). In terms of mass an LED can 
be tiny, but as a versatile light source its impact is considerable 
– the LED is steadily replacing the incandescent bulb in many 
applications. The LED’s efficient design means less power is 
wasted or lost as heat, and more energy is converted directly 
to light. With a lifespan of approximately 100,000 hours (or 
27 years operating at 10 hours a day), today’s LED offers a 
considerably longer lifespan than its incandescent counterpart. 

LEDs can also produce any of the four specific international 
color chromaticities – green, red, amber or white – without 
filtering the output (and diminishing its brightness) through 
coloured lenses. Offering unparalleled durability, longevity and 
performance, the LED is a miniature marvel that, more than 
a decade ago, led to the development of another significant 
advancement: the self-contained LED lantern (SCLED). 

With all components protected within a compact, durable 
casing, the solar-powered SCLED lantern has set new standards 
in convenience and reliability. And thanks to its compact form 
factor, the self-contained LED lantern is creating opportunities 
for even greater efficiencies by allowing for smaller and lighter 
buoys, quicker retrofits of existing buoys, easier upkeep, and a 
reduced need for specialised maintenance or elaborate equipment. 

In the United States, the US Coast Guard is in the process 
of replacing older, trouble-prone incandescent lanterns with 
the compact labour-saving SCLED lanterns. Though both 
alternatives cost approximately the same initially, SCLED lanterns 
offer considerable advantages through greater reliability, longer 
operating life, and reduced maintenance. 

The end of an incandescent era
Many of the incandescent solar lanterns still in use date back 
to the 1960s, making them susceptible to a growing range of 
problems. Incandescent bulbs burn out frequently, mechanised 
bulb-changing gear breaks down from time to time, and the 
large separately mounted solar modules can become dislodged, 
obscured by bird leavings, vandalised or stolen. Water damage and 
corrosion can affect wiring, batteries and mechanical components, 
and the ever-present vibrations, especially on bell-equipped buoys, 
can cause bulbs and equipment to fail prematurely. 

In compar ison, a self-contained LED lantern seals all 
components (including solar modules, batteries, lenses and 
sophisticated electronic controls) within a durable watertight 
polycarbonate/polymer or marine-grade aluminium housing. 
Thanks to the small but powerful LED, all the elements of a full 
solar-powered lighting system can be integrated within a compact, 
stand-alone device. The result is a powerful all-in-one lantern that 
can be transported easily, installed in minutes, and left to operate 
reliably for years, maintenance free. 

Self-contained solar LED lanterns have survived prolonged 
submersions under ice, Category 5 hurricanes, collisions with 
cruise ships and container vessels, and in one unusual case, a year-
long 5,800-kilometre journey across the Atlantic Ocean – and 
continued working flawlessly. 

The secure mounting options and integrated design of a self-
contained lantern also presents less of a temptation to thieves 
and vandals because the units are extremely difficult to steal or 
damage, and their custom, integrated components cannot be 
easily adapted to make-shift applications.

The first solar SCLED lanterns were designed and built by 
Canadian manufacturer Carmanah Technologies Corporation of 
Victoria, British Columbia under contract with the United States 
Coast Guard. As the original solar SCLED technology to enter 
the US Navigational Aid System, Carmanah’s groundbreaking 
solution offered several distinct advantages. Operating on low-

Solar LED lanterns offer big benefits in 
a small package
Anthony Tisot, Carmanah Technologies Corporation

A crewmember from the USCGC Juniper inspects a recently installed M704-5 
solar LED lantern. 
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voltage direct current and generating only a small amount of 
heat, these self-contained units were rugged, watertight (now 
rated to IP68 standards) and resistant to shock, vibration, and 
environmental extremes. As a cost-effective replacement to the 
older solar-powered tungsten-incandescent units, they posed 
an especially attractive alternative. Although this original design 
is still a popular choice more than a decade later, with tens of 
thousands of units in service around the world, it is just one of 
many models available today, with specialised versions designed 
for every application. 

Early adopters of solar SCLED lanterns 
The Canadian Coast Guard (CCG) was one of the first to 
use solar SCLED lighting technology, incorporating it into its 
Marine Aids Modernization (MAM) programme. Between 2004 
and 2007, in the Maritimes Region alone, the CCG estimates it 
has trimmed more than US$31M in fully allocated costs from its 
annual budget through the implementation of the MAM project 
and the use of modern solar LED lighting – including more 
than 4,500 Carmanah SCLED lanterns. 

The United States Coast Guard (USCG) is also an early 
adopter of this technology, using solar SCLED lighting for nearly 
a decade. As the technology continues to improve, newer more 
powerful SCLED lanterns are coming into play, in fact, just this 
year, the US Coast Guard approved Carmanah’s four-mile solar 
M704-5 lantern for use, and is now in the process of replacing its 
older incandescent lights with self-contained LED lanterns. 

On the East Coast, the US Coast Guard Cutter Juniper 
recently took to open waters to service 18 of New York 
Harbor’s navigational buoys. The lead ship of the US Coast 
Guard’s seagoing buoy tenders, the USCGC Juniper is outfitted 
with some of the most advanced technological and navigational 
capabilities currently available. Although the Juniper is 
responsible for repairing and replacing navigational buoys from 

Newport to New York Harbor, in this instance the crew of 
the Juniper was upgrading the lanterns on New York Harbor’s 
navigational aids with Carmanah M701, M702 and M704-5 
solar LED lanterns.

As the process of servicing the large navigational buoys 
is typically quite involved, replacing the older incandescent 
equipment with long lasting solar LED lanterns is an attractive 
alternative. In each case, the Juniper pulls alongside the buoy to be 
upgraded, and uses a large onboard crane to hoist the buoy onto 
the deck. As some of these buoys can exceed 35 feet in height and 
weigh several tonnes, this is no small task. After securing the buoy 
to the deck, the crew cleans it, checks its general condition, and 
replaces anything that needs upgrading, including the chain that 
anchors it in place, or in this case, the lighting system. Once the 
procedure is complete, the buoy is returned to the ocean.    

According to the Juniper’s captain, Lt. Cmdr. Rick Wester, 
the solar LED lanterns greatly simplify the process of 
maintaining the aids to navigation. “Once we have the buoy 
on deck, attaching the LED lantern is a simple matter of 
tightening down a few bolts,” said Wester. “As a single unit, it’s 
a lot easier to maintain than the older equipment it replaces, 
and we’re counting on it to be a lot more reliable in the long 
run too. So far we have converted 60 per cent of our 141 lit 
buoys to Carmanah,” added Wester. The benefits of each self-
contained solar LED lantern are expected to extend well into 
the future, through enhanced durability, increased reliability, 
and reduced maintenance requirements. 

Self-contained solar LED technology is not new – in fact, 
it’s been well established in the marine industry for more than 
a decade, and the technology has proven effective in a range of 
applications around the world; whether guiding ships through 
the Suez Canal or into New York Harbor, self-contained solar 
LED lanterns are proving to be an increasingly popular upgrade 
for aids to navigation. 

With the buoy secured to the deck, the crew of the USCGC Juniper cleans and 
inspects every inch before installing a new M702 solar LED lantern. 

Carmanah Technologies Corp., manufactures renewable and energy-efficient 

technology solutions, including solar-powered LED lights, LED illuminated signs, 

and solar power systems. Carmanah’s technologies are used extensively in the 

industrial, marine, aviation, transportation, recreational, and point of purchase 

markets.
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After hoisting the buoy aboard, the crew of the USCGC Juniper installs a new 
M701 solar LED lantern. 




