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The industry’s aim, for sure, is to compete 
with traditional non-sustainable energy 
sources, such as coal and gas, as well as 
other renewable energy sources such as 
off-shore wind. Levelised Cost Of Electricity 
(LCOE) gives us a way to compare the cost 
effectiveness of each energy source and 
reliability is a key factor embedded in the 
calculation. If a PV plant breaks down, the 
operations and maintenance cost rise and 
the LCOE is less attractive. 

On a more intuitive level, if you ever think 
about your electricity supply, you never 
wish to imagine being without it. In the 
modern world, most of us take electricity 
for granted and find any power cut rather 
disconcerting. We like to think of it as a 
constant flow and so PV plants, being a 
significant source of electricity, need to 
better connect with this expectation. 

Clearly solar power systems need to be 
able to withstand prolonged sun exposure. 
But it is perhaps less well understood that 
they are also frequently required to endure 
such adverse elements as extreme heat, 
bitter cold, high humidity, strong 
sandstorms, heavy rain, and salt mist. 

Consequently, PV components need to be 
incredibly endurant. With PV plants also 
often being built in remote, difficult-to-
access locations, it is of paramount 
importance to deploy working components 
– usually power electronics – that are highly 
reliable and can function without moving 

parts that wear out and require replacing  
on a regular basis. 

The inverter is also, arguably, the most 
important component with respect to 
uptime and reliability. It also happens to be 
the most complex subsystem, often 
referred to as the ‘brains’ of a PV system. 
As a result, inverters present a real 
challenge for manufacturers who face the 
task of meeting customer demand for 
products that deliver a high performance, 
reliably, over 25 years, in harsh conditions 
while still remaining cost effective. 

Testing the limits

With inverters being so essential to ensuring 
the operation of solar power systems, 
Huawei has spared no effort in designing 
solar inverters that can withstand all the 
stresses and strains that PV scenarios 
demand of this piece of equipment. The 
team at our Global Compliance & Testing 
Center (GCTC) in Shanghai has recreated 
these hostile conditions through a series of 
innovative and unique testing procedures, 
ensuring that our products deliver the 
highest yields consistently over the lifetime 
of the PV plant, irrespective of where it is 
deployed globally. 

This emphasis on testing runs right across 
our global operations, with the GCTC being 
one of 16 R&D centres that Huawei 
operates throughout the world. This 
number also includes a facility to test 
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How reliable does 
solar PV need to be?
Words: Alison Finch, Chief Marketing Officer, Huawei Solar Europe

PV Plant downtime is dead time and therefore investors’ 
eyes light up when we can demonstrate exceptional PV plant 
uptime performances in capricious environments around the 
globe. But precisely how reliable does solar PV need to be? 
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inverter topology and algorithms in 
Sweden, an inverter architecture and 
design-hub in Germany, and a chipset   
R&D base in California. 

Employing more than 180 people, the 
GCTC undertakes ‘accelerated-life’ tests  
on Huawei’s inverters, as well as tests for 
vibration, icing, heat dissipation, salt 
corrosion, low pressure in high-altitude 
environments and resilience to impact and 
temperatures ranging from -55oC to 80oC. 

Essentially, the inverters undergo a range  
of tests designed to mimic the worst 
possible stresses and conditions they might 
encounter in the real world, be it sub-zero 
temperatures in the Arctic, the heat of inner 
deserts or high salt mist of coastal regions. 

Given that, over their lifespan, inverters 
might be struck by lightning, the GCTC 
team developed a test to induce lightning 
strikes in order to assess the surge 
protection capability of inverters. For this 
an inverter is attached to the top of a tower 
and then a rocket is fired into the cloudy 
sky, trailing a gold wire that is connected   
to the inverter. When the rocket triggers 
lightning, that lightning bolt will strike the 
rocket and be passed down the gold wire 
into the inverter enabling us to examine   
the results. 
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Inverter - extreme high temperature and rain test anti-condensation

The outdoor salty test in Hainan SUN2000-2
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The icing test sees the inverter placed in a 
chamber that can reach temperatures as 
low as -40oC. Over the course of a week  
the inverters are periodically covered in 
water, left to freeze and then warmed up to 
thaw out. Throughout this process, the 
inverters are switched on and off, 
connected and disconnected from loads in 
order to gauge their resilience and reliability 
in conditions of extreme sub-zero 
temperatures. Other tests involve 
sandblasting inverters and replicating the 
low-pressure they would encounter in 
high-altitude environments. 

While certain tests might sound perhaps    
a little less innovative, they are no less 
important. Our researchers have to think 
laterally to predict the full range of 
situations inverters will need to continue 
operating in, such as, ‘what if our customer 
plants trees next to the inverter which 
sheds large amounts of leaves on it over the 
next 25 years?’ To test for that scenario, the 
researchers fill the inverter heat sink up 
with leaves and then undertake a range of 
assessments to ensure the inverter will still 
function properly.

These are just some of the tests the 
products go through in order to ensure  
they can cope with the full range of 
customer requirements across the entire 
solar market. In total, Huawei inverters 
undergo over 1,400 tests to ensure that 
they are robust and reliable, helping us to 
deliver inverter availability of 99.996%, as 
verified by TÜV. Further to this, given our 
commitment to reliability, the GCTC 
researchers are always looking for new 
ways to push our products to their limits. 
That means continually developing new 
tests, some of which have resulted in 
significant design changes, such as  
moving away from external fans typically 
found in inverters.

Designed for reliability

While the importance of testing and the 
design improvements that this enables 
cannot be overstated, it is also the case 
that certain solar technologies have the 
advantage of being intrinsically more 
reliable than others.

Given the average 25-year lifespan of solar 
power plants, Huawei has considered every 
possibility for failure and designed them 
out-of-the-box to significantly increase the 
reliability of their products. Examples are: 
no external fans, no DC fuses, and no    
LCD screens.  

Further to this, the size of central inverters 
means that logistically it is simply not 
feasible to put them through the same 
diverse range of testing as string inverters. 
String inverters can be easily lifted and 
place into various testing scenarios and 
consequently the reliability outcomes of 
string inverters are more reassuringly 
thorough than for their central counterparts.     

Reliability is also affected by how inverters 
operate within a solar system, as when 
things do go wrong, the last line of defence 
is containment. In a string system, if one 
inverter fails the impact on the overall 
system’s yield is minimal, and with failure 
rates of Huawei’s string inverters at below 
0.5% per year, statistically there will be no 
more than one inverter service incident per 
year for a 10 MW PV power plant unit 
equipped with 200 string inverters. 

However, with a central system, if the one 
inverter fails, a large section of your PV plant 
will be down with zero power yield. This key 
design handicap in the central arrangement 
means reliability issues are built into the 
system structure making it a case of ‘when’ 
a significant section of your plant will be 
generating zero electricity, not ‘if’. 

Platform for innovation

While ultimately ensuring that our products 
deliver for our customers, underpins 
Huawei’s commitment to reliability, it also 
makes good business sense. Inverter 
reliability is one of the key criteria that 
installers, developers and owners consider 
when selecting equipment because it 
affects relationships with their own 
customers. 

By placing R&D at the centre of our 
business and then combining this with a 
focus on quality and testing, this provides 
us with the ideal platform to continually 
improve our product offering while building 
lasting relationships with our customers.

But reliability needs to be a priority for the 
entire solar industry. While it is a fact that  
all solar companies are to some extent 
competing with each other, they are also 
competing with any form of electricity 
generation that is viable in a target market. 
Solar’s competitiveness against other 
sources of electricity therefore, remains      
a vital challenge in securing investment    
for projects. 

If the share of solar in the global energy mix 
is to continue growing and displacing 
traditional forms of energy, the whole 
industry needs to work together to present 
a compelling case to investors and 
customers through the continued provision 
of secure, renewable and reliable power.  
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