
1
Group Holdings Ltd

sunpowergroupholdings.com    +44 (0)118 9408729

SMART TECHNOLOGIES & IOT

Group Holdings Ltd

BES
POKE P

OW
ER

SU
PPLY

 SO
LU

TIO
NS

LE
D POW

ER

& LI
GHTIN

G

IN
DUST

RIA
L 

POW
ER

DIN
 RAIL

PRODUCT 

DEV
EL

OPM
EN

T

CCTV
 &

 
SE

CURITY

BES
POKE P

OW
ER

SU
PPLY

 SO
LU

TIO
NS

LE
D POW

ER

& LI
GHTIN

G

IN
DUST

RIA
L 

POW
ER

DIN
 RAIL

PRODUCT 

DEV
EL

OPM
EN

T

CCTV
 &

 
SE

CURITY



2

SMART TECHNOLOGIES  
In 1944, two University of Pennsylvania professors 
gave the world its first programmable general 
purpose electronic digital computer. Called 
ENIAC, it filled a 20-foot by 40-foot room and 
used 18,000 vacuum tubes. By comparison, today’s 
Apple A10 chip – the engine inside the iPhone 7 – 
contains around 3.3 billion transistors within a die 
of just 125 mm2. 

Impressive though they are, chips like these are 
not the end of the computer evolution story; 
new technology is expected to provide further 
performance improvements at least as dramatic 
as anything before. Developments in quantum 
computers are converting weird science into 
mainstream reality, with Google saying that such 
machines are only five years from commercial 
exploit ability. When they appear, they will be 
capable of tasks completely beyond the reach of 
conventional machines.

It’s fortunate that these new horizons are opening, 
because the changing world around us puts 
mounting pressure on the technology already in 
place. Growing and aging populations, plus other 
issues such as heightened threats from terrorism, 
are impacting public services and sometimes 
commercial enterprises where financial and 
human resources are increasingly stretched. 
More powerful technology, with computers that 
can unlock the full benefits of Big Data and IoT 
intelligence, can help to fill the widening gap 
between demand and fulfilment. In one futuristic 
but very real implementation, LAPD is using 
Big Data to predict and prevent future crime, 
contributing to a 33% reduction in burglaries.

This ‘big picture’ scenario reflects ongoing changes 
and challenges faced by the power supply and LED 
lighting industries where Sunpower is active. New 
technologies are being adopted as they appear, to 
make real differences; sometimes realising fresh 
possibilities that previously didn’t exist. Also, novel 
innovations that start out as advantageous selling 
points can rapidly become essential requirements. 
For example, Government demands for us to 
reduce our carbon footprint may make home 
automation and its energy-saving capabilities 
mandatory rather than a luxury option. 

Innovative legislation and new opportunities
However, the power and lighting industries 
aren’t simply being driven by new technology. 
More accurately, their evolution is being shaped 
by interaction between innovation, changing 
legislation, and suppliers’, installers’ and end-users’ 
expectations. Everyone wants a competitive 
edge and improved lifestyle along with reduced 
costs, greater safety and reliability, and legislative 
compliance. So what are the factors that are 
driving change and creating opportunities in the 
power and lighting industries?

Brexit is one topic that cannot be ignored, due 
to its huge potential for disruption and change. 
Sadly, though, at the time of writing nobody knows 
exactly or even approximately what the effects will 
be. One note of optimism does come from the 
Electronics Component Supply Network, which 
believes that tariffs on electronic components 
moving between EU countries are unlikely to 
increase.

A key consideration across all areas is the need 
for energy efficiency. Cost reduction, although 
important, is not the only motivation; government 
initiatives are pushing for a greener environment. 

The 2008 Climate Change Act established a legally 
binding target to cut UK greenhouse emissions by 
80% of 1990 levels by 2050, with support of energy 
efficient innovation. Of equal importance, there is 
now an expectation from employees, shareholders 
and customers that socially-responsible 
organisations and their products should be green 
and supportive of a sustainable future.

Another overriding issue, particularly for power 
and lighting component suppliers, has been 
the erosion in engineering resource prevalent 
across OEMs and integrators. They have fewer 
engineers with specialist knowledge, while time-
to-market pressures are becoming more intense. 
This presents a challenge and an opportunity 
for component suppliers who can support more 
generalist OEM engineers with in-depth technical 
support and custom design capability as well as 
off-the-shelf products.

Conversely, there are also some companies out 
there with engineers who know exactly what they 
want. Savvy suppliers must recognise this position, 
and accordingly be ready with the right product on 
demand as well as exemplary technical support.
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Power supplies
The considerations so far are general, and 
applicable to power supplies and lighting products 
alike. Now we’ll turn to some power supply-
specific topics, before doing the same for lighting. 
Some crossover is inevitable, since lighting 
solutions involve power products.

Efficiency, productivity and  
built-in intelligence
The need for power supplies to be efficient, 
and achieve higher power densities, has long 
been a concern for systems engineers. Whether 
it’s a large data centre or a portable device, 
users want ever more computing power from a 
shrinking space. Inefficiency is a barrier to size 
reduction, not only through excessive power 
demand, but also due to heat dissipation issues. 
Traditionally, performance has been improved with 
semiconductor magnetic components and other 
topology refinements, while advances in packaging 
and thermal management can also help. However, 
further scope for improvement is available through 
architecture optimisation and power management, 
which is increasingly being performed remotely.

This introduces the concept of digital power 
supplies, perhaps better-named as smart power 
supplies. These have built-in intelligence and a 
network interface, allowing connection into 
a residential or factory network, or larger 
IoT infrastructure. Once a power supply is 
on line, users can remotely initiate two-way 
communications, to both control the unit and 
monitor its health. This has enormous implications 
for improved electrical efficiency, productivity and 
overall cost-savings. 

For one example, a power supply within a machine 
on the factory floor could have its operating 
parameters monitored and transmitted to an 
operator interface elsewhere in the factory - 
or on another continent. A problem such as a 
temperature rise due to a fan failure could be 
flagged, allowing repairs to be made before the 
entire machine fails and drops out of production. 

In other situations, power supplies can be 
switched on or off, or commanded to change their 
soft start settings, switching frequency or output 
voltage.

The Power Management Bus, or PMBus, is a 
popular way of implementing remote power 
supply monitoring and control schemes. In 
sophisticated setups, it can further contribute to 
power supply reliability and availability by hot-
swapping to a back-up power supply if a problem 
is detected, or alternatively power-cycling the 
suspected unit in an attempt to clear the fault. 

PMBus connectivity is helping organisations 
progress to an IoT or IIoT (Industrial IoT) 
infrastructure – and this opens a new vista of 
possibilities. In the near future, plant maintenance 
could be elevated from preventive to predictive 
mode, using data gathered from thousands of 
machine-based sensors, allowing decisions and 
actions based on operational status and rule-
based equipment conditions. This should take 
unplanned downtime reduction to new levels, but 
it will only be realised through a full-scale IIoT 
implementation.

Smart power supplies are similarly bringing 
energy-saving and other benefits to lighting 
markets, as we shall see later.

A new breed of legislation
While the Climate Change Act, as mentioned, 
impacts all industries, other legislation acts in 
more specific areas – but its effects on those 
concerned can be profound, as evidenced 
by developments in the audio sector. While 
electronic audio products have steadily become 
more complex, the need to keep their users safe 
remains as essential as ever. 

Standards bodies around the world, recognising 
these challenges, have responded with new-
generation safety legislation that has shifted 
significantly from prescriptive rules to a new 
hazards-based concept. Safety should be built 
into the fabric of the equipment design, rather 
than added as an attempt to tick legislative boxes. 
Accordingly, currently applicable standards 60065 

and 60950-1 have been replaced by 62368-1, 
which implements the new concept.

While initially appearing to impose an onerous 
workload, the new standard includes provisions to 
mitigate this. Meanwhile, it offers manufacturers 
an opportunity to develop proven safer solutions 
without losing precious time at the pre-
production stage.

Similar thinking has been applied to the medical 
sector, as embodied in IEC/EN 60601’s third 
edition. This comprises a series of technical 
standards relating to the safety, essential 
performance and EMC compatibility of medical 
electrical devices. Among other things, the new 
legislation introduces the idea of risk management, 
and the concept of Means Of Protection (MOP). 
More specifically, MOPP applies to patients, 
and MOOP to operators of medical electrical 
equipment; the standard recognises these parties’ 
differing levels of protection requirement.

Meanwhile, more traditional standards apply in 
the rail sector, where harsh operating conditions 
demand high quality and resilience. IEC 61373, 
for example, covers testing related to shock 
and vibration experienced on rail vehicles. It’s a 
significant market, though, with the Rail Delivery 
Group – representing train companies and 
Network Rail - reporting an ongoing £50 billion 
investment in the UK’s rail network.

The lighting industry
LED technology has become the default solution 
for most lighting installations, especially as the 
EU has banned incandescent light bulbs, and is 
phasing out halogen lamps by 2018. And it’s been 
good business for suppliers, as deliveries include 
controllers, drivers and/or power supplies as well 
as the lamps or luminaires.

However, the market has matured, and suppliers 
need new strategies to maintain sales and growth. 
The concept of smart lighting systems is easily the 
most important of the options available, so let’s 
see what this offers first.
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Smart lighting systems
While LEDs are well-known for efficiency and 
longevity, their controllability is also important, 
especially as it lends itself so well to smart 
lighting systems. Light output and light footprint 
are infinitely controllable, allowing accurate, 
appropriate lighting effects with no wastage. 

The simplest controllable LED system comprises 
a luminaire and dimmable driver. Users set their 
desired lighting level with a directly-connected 
rotary control. More exciting things happen, 
though, if we add intelligence and a network 
port to the driver. It becomes an online or IoT 
device, capable of acting as part of a larger-scale 
and more powerful automated control system. It 
could do so as a node on a KNX, DMX or DALI 
lighting network, which in turn may have gateways 
onto a larger building automation system or IoT 
infrastructure.

One major commercial benefit of this connectivity 
is energy saving through adaptive lighting. Lamp 
dimming and on/off functions can be controlled 
by feedback from room occupancy (corridor 
function) and ambient light detectors (daylight 
harvesting) minimising energy wasted on 
unnecessary lighting. The Carbon Trust reports 
that occupancy sensors can reduce electricity 
consumption by 30%, while ambient light sensors 
can save 40%. 
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Automatic illumination during 
dark periods also increases  
user safety
Further energy reductions are possible if lighting 
power consumption is monitored through the 
network and analysed. Energy usage patterns and 
opportunities for savings can be highlighted.

Another intriguing application, which exploits 
LEDs’ fast switching speed, is Wi-Fi over lighting, 
or Li-Fi. Data is transmitted by modulating the 
LED, achieving transmission rates 100 times faster 
than conventional Wi-Fi. The modulation rate is 
too high for any flickering to be visible.

Smart networking has practical as well as 
conceptual advantages. Installation requires fewer 
cables and is easier than for conventional systems 
with hard-wired control, especially if some of the 
connectivity is achieved wirelessly. Powering LEDs 
via the network cabling is also possible, using 
Power Over Ethernet (PoE) technology. This is 
particularly useful for emergency lighting systems, 
when batteries can supply LEDs using PoE during 
a power blackout. The solution becomes even 
better with super-capacitors, which don’t degrade 
like batteries, so allowing a maintenance-free life 
of 10 years.

This goes well with LED technology, which offers 
lifetimes up to 30 times longer than incandescent 
products’, while operating at safe low-voltage 
levels. 

Other lighting industry 
opportunities
While smart lighting adds a major new dimension 
to the industry, there are other opportunities 
for suppliers as well. More emphasis on supplying 
complete LED luminaires rather than LED lamps 
for retrofitting into outdated, bulky fittings is 
paying dividends, with an estimated market 
growth of 50% to 2020 for professional and 
consumer LED luminaires. New applications and 
more attractive solutions are becoming available 
through technology improvements such as chip-
scale LED arrays, compact optical systems and 
ultra-thin drivers. Resulting developments include 
ultra-small downlights, super-slim linear fixtures 
and in-ground uprights.

These new developments can reduce material 
costs for manufacturers; further savings may 
accrue from research at Florida State University, 
which concerns organic and inorganic materials 
that can be applied like paint during LED 
manufacturing. LEDS will become easier to 
manufacture and lower-cost, as well as highly 
efficient.  

However, new technology is not the only 
source of business opportunity. More sales are 
achievable if objections to higher initial costs 
can be overcome – and there are now apps that 
demonstrate the payback period and benefits of 
investing in LED solutions. As a further incentive, 
the Carbon Trust, Salix and other new businesses 
are offering schemes that fund upfront costs for 
energy-saving projects, allowing users to pay back 
from the savings made.

While discussing customers’ attitudes to LED 
purchasing, it’s worth exploring their views on 
supplier choice as well as LED technology overall. 
Some customers may be tempted into purchasing 
apparently cheaper, but lower-quality products.  
These put suppliers at risk, while customers and 
users also suffer when products fail prematurely; 
installation fulfilment may also be compromised by 
the lack of selection available in lower-cost LED 
lighting ranges. 
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One solution to pre-empt poor choices is data 
validation – careful evaluation of a product’s 
claimed performance figures and their plausibility. 
Often the data shown simply uses laboratory 
results rather than measurements from a real 
environment that relates to field use.

Regulatory compliance issues also highlight the 
importance of choosing the right LED supplier. 
As items of low voltage electrical equipment, LED 
luminaires require CE compliance for sale within 
the EU; critically, this applies to all the luminaire 
components, including the driver, as well as the 
lamp itself. Suitably documented and certified 
drivers are therefore essential to the trouble-free 
certification of complete lighting schemes. 

CE marking for LED luminaires comprises 
several requirements including LVD safety, 
RoHS, electromagnetic compatibility (EMC) 
and Ecodesign.  Ecodesign, as a more recent 
requirement, is less well-known than the others, 
yet it is now mandatory for all products placed 
on the market, irrespective of their installation 
location.

With the right supplier, however, LEDs are creating 
opportunities in multiple markets. In industrial and 
commercial premises, their energy efficiency and 
durability makes their lifetime operation extremely 
cost-effective - especially if they include daylight 
harvesting or corridor functions - while they can 
be efficiently packaged into rugged, IP-rated fittings 
for harsh environments. Similar benefits accrue 
in floodlighting applications, with improved light 
quality along with energy efficiency and reduced 
maintenance costs.

Back indoors, users are benefiting from wide 
choices of LED light bars and drivers, allowing easy 
configuration and exact fit to kitchen cabinets, 
shelves, cornices and back lighting applications. 
Cost-effective, exact sizing of light strip and bar 
systems mean that retailers can achieve exactly 
the POS effects they want, without over-sized or 
intrusive power supplies.

Fire-rated LED downlights are also available, with 
full fire compliance to 90 minutes.

Conclusion
We have seen that, more than ever, many factors 
govern success in purchasing both power and 
LED products. Users are increasingly aware of the 
IoT, and the many benefits of smart devices and 
networks; while ‘traditional’ approaches to selling 
LEDS may be becoming more difficult, plenty of 
new opportunities are appearing. However it’s 
not just about the technology; legislation is also 
changing, sometimes in truly fundamental ways. 
And behind it all is the constant drive for more 
power-efficiency from less space, and faster time-
to-market with fewer resources.

That’s why partnering with well-established, 
experienced suppliers such as Sunpower and 
PowerLed is critical to project success. They 
can advise on, and provide solutions for all the 
factors that must be considered, and their advice 
is backed by a breadth and depth of products that 
comply with relevant standards while offering a 
competitive edge. Where appropriate, they can 
also develop custom solutions, or ruggedized 
product versions featuring potted components, 
IP-rated enclosures, or other adaptations that 
allow designers to meet end-user requirements 
competitively and efficiently.
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www.sunpowergroupholdings.com

www.sunpower-uk.com

www.PowerLed.uk.com

+44 (0) 118 9823745
 

Orion House, Calleva Park,
Aldermaston, Berkshire RG7 8SN
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