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Whether marking a channel or flagging an underwater hazard, 
solar-powered light emitting diode (LED) lanterns are an 
increasingly popular upgrade for illuminated aids to navigation 
around the world. Thanks to the impressive durability, reliability 
and convenience of a solar LED solution, this technology is 
proving itself in a range of applications, from marking channels in 
Portugal’s Port of Viana do Castelo, to flagging an artificial reef off 
Madeira Island. Wherever light is needed, solar LED technology 
is translating into increased reliability and reduced operating costs 
for those who use and maintain aids to navigation.

In a recent application of solar LED technology, Portugal’s 
Port of Viana do Castelo upgraded its system of channel markers 
with a high-visibility, low-maintenance system of solar LED-
equipped aids to navigation. Located along Portugal’s scenic 
Costa Verde (The Green Coast), Viana do Castelo is the country’s 
northernmost port city. Established in the 13th century on the 
site of a pre-Roman settlement, this historic town has a long 
history as a center for trade, and a departure point for explorers 
and colonists. Today, Viana do Castelo’s marina, fishery, shipyard, 
and commercial port offer modern facilities that accommodate 
a mix of commercial, recreational and industrial vessel traffic. 
Situated along the estuary where the River Lima meets the sea, 
the port opens onto a busy channel characterised by strong river 
currents, eddies and backflows that emphasise the need for reliable 
and effective channel marking.

Marine traffic is guided to the Port of Viana do Castelo 
through a system of 15 channel markers, but after years of 
use, the equipment was showing its age. The original markers 
consisted of steel buoys equipped with incandescent lights, but 
due to difficulties maintaining these lanterns, as well as ongoing 
abuse from the elements and sporadic vandalism, many of the 
illuminated marker lights had stopped working altogether. 
Rather than restore this aging system, the Port of Viana do 
Castelo’s port authority chose to upgrade its channel markers 
with a system of modern and reliable aids to navigation. 

Assembling the new solar LED-equipped buoys 
After a public tender, the port authority awarded the turnkey 
contract to Ahlers Lindley – a local contractor with more than 
75 years’ experience in designing, constructing and deploying 
navigational buoys and signal lighting systems. For this application, 
Lindley recommended a system of 15 solar-powered LED lanterns 
equipped with global positioning satellite (GPS) synchronisation, 
mounted on a set of two-metre focal plane buoys. 

For maximum durability, Lindley selected buoys with 
a galvanised and painted steel structure, mounted on a 
polyethylene core with an elastomer-coated hull. Each buoy was 
equipped with day and top marks made from glass-reinforced 
plastic (GRP), and a radar reflector made from aluminium. 
Except for the hull, which was manufactured by Hippo Marine 
in the United Kingdom, the buoy and the ancillaries were 
developed and fabricated locally by Lindley.

For signal lights, Lindley used Carmanah 702-GPS marine 
lanterns. The 702-GPS lantern is a solar–powered LED marine 
beacon with GPS synchronisation, and visibility of up to three-

nautical-miles. Completely self-contained with all components 
integrated within a durable waterproof casing, the 702-GPS 
lantern installs in minutes, and requires no maintenance or 
servicing for up to five years. 

With the lantern’s built-in GPS receiver and optional remote 
control, any number of 702-GPS lights can be programmed to 
display one of more than 200 flash patterns in perfect unison. 
This GPS capability offers a significant advantage in locations 
where multiple lights are required; by flashing together to help 
mark waterways or navigational hazards, an installation of GPS-
synchronised marine lights can help make aids to navigation 
easier to spot in all types of weather, for maximum visibility and 
enhanced safety. 

In addition to its GPS capability, the 702 lantern was selected 
for its durability, low maintenance, and LED light characteristics 
that complied with guidelines defined by the Portuguese 
Hydrographic Institute. 

Deploying the channel marker buoys
Each of the buoys was pre-assembled on shore before being 
transported to the channel and installed using a self-propelled light 
barge. Differential global positioning system (DGPS) equipment 
on the barge ensured the correct placement of each buoy. Once in 
place, all the light-equipped navigational buoys were set to flash in 
unison using the lanterns’ built-in GPS synchronisation capability. 

Lighting Portugal’s waterways with 
solar LED technology 
Anthony Tisot, Carmanah Technologies Corporation, Victoria, BC, Canada 

Channel marker buoy #3 is equipped with a solar LED lantern on the quay.
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Carmanah Technologies Corporation is a designer and manufacturer of solar-

powered LED lighting and solar power systems for marine, aviation and industrial 

applications worldwide. The company’s self-contained solar-powered marine 
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A DGPS-equipped barge helps position the buoys. 
The bright yellow hazard marker buoys are equipped with solar LED marine 
lanterns.

The entire upgrade procedure, including assembly and installation, 
was accomplished in five days, after which the contractor provided 
training to port staff on the operation and programming of the 
lanterns.  

Now in place for nearly a year, the Port of Viana do Castelo’s 
modern channel marking system has received positive feedback 
from the port officials who maintain the buoys, as well as the 
vessel pilots and commercial mariners who depend upon them. 

Marking reefs off Madeira Island  
In parallel with the installation of channel markers at the Port 
of Viana do Castelo, Ahlers Lindley was tasked with providing a 
system of marker buoys along an artificial reef off the southwest 
coast of Madeira Island. 

A Portuguese archipelago located approximately 600 miles 
southwest of Lisbon, Madeira is a popular year-round resort 
known for its impressive gardens, exotic flowers, and Madeira 
wine. The largest island of the group, Madeira Island is bordered 
along its southwest coast with artificial reefs designed to assist in 
coastal fisheries and local fish-farming efforts. Spanning an area 
of approximately 100 square metres, the reefs vary in depth from 
12 metres to 40 metres below the surface. 

To clearly define the restr icted area over the reefs, local 
officials worked with Lindley and another contractor to install 
a set of four special marker buoys at the location. Lindley was 
tasked with providing the concrete cages, mooring systems 
and the complete aids to navigation. Exposed to the Atlantic 
southwest swell, the site required equipment that could 
withstand severe conditions year after year. Exposure to severe 
ocean swell can be an important consideration when installing 
lighting for aids to navigation. Equipment must be capable 

of enduring constant jostling from the movement of waves 
against the buoys, and the lights and supporting equipment 
must be designed to withstand the corrosive properties of the 
salt-water spray. 

To accompany a single six-nautical-mile beacon at this 
location, Lindley specified three Carmanah 701 three-nautical-
mile lanterns. Waterproof, vibration-proof and durable, the solar-
powered LED marine lanterns provided an ideal solution for 
this challenging location. Where larger battery-powered lighting 
alternatives can be susceptible to water ingress and corrosion, 
each 701 marine lantern is entirely self-contained, with all 
components – solar modules, batteries and LEDs – sealed within 
a single compact unit. 

The solar marine lanterns were fastened to the buoys using 
a simple but secure three-bolt mounting system. Similar to the 
installation at Port of Viana do Castelo, Lindley chose buoys with a 
galvanised and painted steel structure, mounted on a polyethylene 
core with an elastomer-coated hull. Each of the bright yellow 
buoys included day and top marks made from GRP, and an 
aluminum radar reflector. 

Once assembled, the completed buoys were transported by 
heavy barge along with the moorings, swivels, and concrete 
sinker connections to the location where they were installed. 
The entire installation was completed in one 14-hour day. 

Like the solar-LED channel markers at the Port of Viana do 
Castelo, the new hazard marking buoys have since received 
positive feedback from local fisherman and recreational boaters 
as an attractive and effective safety enhancement, and those who 
maintain the buoys can expect to benefit from the enhanced 
durability, increased reliability, and reduced maintenance 
requirements of the new system for many years to come.


