
Reduced maintenance and energy needs 
are just two of the key benefits that the use 
of light-emitting diode (LED) lighting can 
bring to ports. I read recently that most 
industry demands the latest technology, 
as long as it ’s already been proven over 
15 years. Current LED technology is the 
result of constant evolution over many 
years, so it should have all the pedigree it 
needs for the port industry. 

LED lighting is beginning to gain 
acceptance across a wide range of 
industrial users for its ability to drastically 
cut energy use when compared to 
traditional lighting technologies like high 
pressure sodium (HPS) or metal halide. 
But rather than its ability to reduce energy 
needs typically by 70 percent, it is the 
LED’s ability to eliminate maintenance 
that gives it the real advantage in the world 
of heavy industry. 

In many cases industrial LED lighting 
can last over 100,000 operating hours, far 
exceeding the typical lifespan of industrial 
solutions such as HPS, metal halide and 
fluorescents (see Figure 1). This long 
lifespan can deliver up to a full decade 
of high performance, maintenance-free 
lighting that not only eliminates the time, 
cost and safety risk of routine lighting 
maintenance, but also significantly reduces 
energy consumption and cost. As a result 
LED fittings can deliver a return on 
investment in less than two years, whilst 
continuing to deliver ongoing bottom-line 
savings for many years to come. 

Facing environmental challenges 
Before investing in new lighting for 
indoor or outdoor applications, a port 
operator needs to be convinced that 
the technology can cope with aggressive 
environments. Outdoors it is a world of 
sand, salt, sea water, water spray, wind and 
frost, but indoors it is mainly dust that 
causes problems. A good rule of thumb is 
to ensure that you can trial a unit for free 
for a reasonable period to make sure it can 
take the punishment. Here is how it paid 
off for the Port of Leith.  

Most ports will have experience of the 

type of lighting challenge faced by Forth 
Ports at Leith. Even in daylight in its shed 
three bulk store, the 400W SON high 
bays were struggling to provide adequate 
illumination. The heat they generated was 
burning cargo dust onto the polycarbonate 
lenses and greatly impair ing their 
performance, so they had to be constantly 
replaced, but that could only be carried out 
when the shed became empty of grain or 
feed, which could mean a wait of anything 
from a few days to a year. Clearly, when 
there is product stored, the areas above 
cannot be accessed for maintenance, so 
the replacement had to have fittings that 
require limited maintenance and have 
a long lifespan. To make it worse, the 
inefficient SONs were actually drawing 
around 440W each.

Even more reasons to change
In the nearby engineering workshop the 
12 400W HPS high bays were not giving 
the required light, were slow to re-strike 
and therefore were not being switched off. 
The sodium lights gave off a yellow hue, 
which made it difficult to undertake fine 
work, particularly on electrics, during the 
night shift, as well as being a tiring light to 

work under. They also had to be replaced 
regularly, requiring the floor to be cleared 
of plant so that a scissor lift could be used 
to access the fittings. 

Replacing similar lamps in the adjacent 
cruise ship terminal involved a team of three 
men, as the scissor lift had to be taken there 
via a public highway with a two-vehicle 
escort, then dismantled to get it through the 
door and re-assembled inside the building. 
This procedure had to be managed to 
accommodate cruise ship timetables and 
staff scheduling, so failed lights could end up 
waiting for a while to be replaced.

Often facility managers will demand 
a full bulb and ballast change as routine 
maintenance to reduce the inherent 
risk of opening a fitting with dust 
present resulting in added cost for 
the maintenance beyond just the bulb 
replacement. Regular servicing of the 
fittings also leads to moisture intrusion 
and deterioration of gaskets and other 
hardware. Traditional fittings are also 
typically very heavy and cumbersome (see 
Figure 3), often requiring several workers 
to handle safely during installation, all at 
added cost and risk. In addition disposal 
of conventional fittings often requires 
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Figure 1: Comparison of lumens per watt light output and lifespan 
of current lighting technologies.

LIGHT SOURCE LUMENS/
WATT

LIFETIME IN  
HOURS (X1000)

HPS 60-120 10-24

LPS 200 10-24
Mercury vapour 50 10
Metal halide 60-100 6-20
Fluorescent 40-100 6-45
CCFL 50-75 6-15
Incandescent 5-25 1
Induction 60-90 100
LED Up to 160 100+
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specialised handling and recycling due to 
the hazardous materials (phosphors and 
mercury) that they contain. 

Maintenance payback in two years
In such an environment as a bulk food 
store, where spontaneous ignition is 
possible, it is essential to select a food 
product-safe luminaire that would avoid 
dust build up and comply with food 
regulations. To meet this need and the 

other multiple challenges, the thirteen 
400W SON high bays in shed three were 
replaced by eight 172W LED high bays 
while the 400W HPS in the workshop and 
cruise ship terminal were replaced with 
150W LED high bays. 

The burden of maintenance has now 
effectively been eliminated, as each LED 
high bay carries the manufacturer’s five 
year performance warranty. By substituting 
the HPS with LED fittings, Dr Derek 

McGlashan, environment and energy 
manager at Forth Ports calculates that the 
company will recoup the capital outlay in 
two years from reduced maintenance, as 
the covers in the bulk store do not need 
replacing because LEDs do not emit the 
same heat. In addition, it is saving 76 
percent of the previous operating costs 
through overall energy savings in shed 
three and over 60 percent in the other 
areas with equivalent reduction in carbon 

Figures 2a and 2b: Shed three at Forth Ports lit by 13 400W Son floodlights on left and eight 172W lEd high bays on right.
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emissions in each area. Even the disposal 
costs have come down as LEDs contain no 
harmful materials.

Improved light without delays
The most obvious impact however, is 
in the light quality, and particularly in 
shed three. The vast improvement in 
colour rendition makes it much easier to 
monitor product quality in the store. The 
workshop has also benefited from the 
improved colour rendition, with the LED 
lighting’s similarity to daylight especially 
appreciated by workers on the night shift. 
LEDs produce a white light from multiple 
light sources with less risk of dark spots, 
giving much better colour rendition, 
particularly helpful on the electrical bench 
when working on complex wiring. In 
addition, their instant-on ability removes 
the re-strike delays, allowing them to be 
switched off when not required, rather 
than left on ‘just in case’. The cruise ship 
terminal is also efficiently lit with a full set 
of welcoming white lights as passengers 
enter the security hall.

With land at a premium in all ports, 
port operators want to avoid proliferation 
of masts, not only to allow more real estate 
for cargo storage but also to reduce the 

number of collision hazards. LED high 
bays are currently being trialled outside 
on masts at the Port of Leith to see how 
they perform. It is not just a question of 
light fittings being robust enough to stand 
up to the buffeting of high winds and 
exposure to extreme weather, which should 
not present any challenge to a product 
designed for use in just such environments; 
there is also the increasing concern with 
light pollution. If a mast gets hit by a 
passing vehicle, the lights can be put out 
of position and need rapid adjustments to 
make sure that the port does not become 
a nuisance neighbour, especially if it is 
operating near a residential area. 

Finally let me share this comment from 
Dr Derek McGlashan of Forth Ports: “As 
one of the UK’s largest ports groups, we 
take our environmental responsibilities 
seriously. We are delighted with the 
reduction of energy consumption achieved 
with the added benefit of elimination of 
maintenance and the associated disruption. 
Together these help us to operate more 
efficiently and deliver operational benefits 
while we are also minimising our impact 
on the environment. We are now actively 
examining other areas of the business 
which could benefit from this technology.” 
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Figure 3: a bulky 400W HPS high bay can be directly replaced by a low profile 150W lEd high bay.
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