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The Force of Digitalization
Located high up in the Himalayas, a 20 MW solar PV proj-
ect rests upon the mountains. The ground-mounted installa-
tion is a challenging one, also for people like Matthias Wagner, 
not acquainted with such elevations. Wagner is the Executive 
Director of Global Channel Sales Management in the Smart PV 
Business Unit at Huawei. In this position, he has to travel to 
countries around the globe to meet customers and colleagues to 
handle a wide variety of PV projects. When we met with Wagner 
in March, he highlighted how such a project poses challenges 
for the equipment used, be it the solar panels or the inverters.

For the project developer and EPC handling this particular proj-
ect, the choice of inverter ended up being a straightforward one: 
Huawei’s string inverters are well suited for this project for a 
number of reasons. Wagner points out, at such high elevations, 
the passive cooling technology developed by Huawei is supe-
rior to cooling technology which relies on active components. 
The latter requires air molecules to transport the heat out of the 
inverter. But at such altitudes the air is thin, so there is a lack of 
molecules available to do this critical job.

Huawei has a long track record in facing such difficult environ-
ments in the far corners of the earth as a leading telecommunica-
tions equipment manufacturer. It has used this expertise to build 
inverters that can withstand very challenging environments, be 
it way up in the Himalayas, the deserts of the Middle East and 
Africa, or other harsh environments. This far flung project expe-
rience has also yielded a global support network, providing rapid 
customer care and spare parts supply across the globe.

At pv magazine, we are proud to work with Huawei for a third con-
secutive year to produce this special edition. When we started this 
cooperation in 2017, Huawei was already in its third year as global 
shipment leader among inverter manufacturers. It will come as no 
surprise that Huawei retained its leadership in this category in 2018.

In this year’s edition we focus on digitalization and how Huawei 
is applying its expertise in building digital communications net-
works to the PV industry. Be it residential rooftop, C&I, utility-
scale, or smart management systems, Huawei enables PV system 

owners and operators to see real-time key metrics of the pho-
tovoltaic plant. These metrics provide the basis to improve the 
O&M efficiency sharply, thereby boosting project ROI and the 
drive towards grid parity. Huawei’s focus on distributed architec-
tures based on string inverters delivers richer metrics and helps 
explain the increased market share of this inverter class com-
pared to central inverters.

Smart meters, smart grids, Internet of Things (IoT), big data, and 
artificial intelligence (AI) form part of this drive towards digita-
lization. As energy storage and e-mobility are added to the mix, 
we will face a completely new energy paradigm where multi-
ple streams of real-time data will be combined, often by way of 
IoT, big data, and AI to deliver optimal outcomes and improved 
returns. It is all shaping up to be a very exciting journey and one 
that we can be proud of as it helps drive the world away from fos-
sil fuels and towards clean renewables. Huawei is at the forefront 
of these developments as you will surely agree after taking in the 
content of this 2019 special edition.

 Eckhart K. Gouras, Publisher pv magazine

Photo: pv magazine/Thomas Beetz 
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Huawei inverters are well suited for a wide range of project 
scopes and sizes, including this 700 MW solar tracking installation 
completed by Ningxia Baofeng Power.
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The evolution of  
solar intelligence

In the PV industry, AI is now being used 
to help push solar toward grid parity 

in markets throughout the world. The 
International Renewable Energy Agency 
(IRENA) asserts that such technologies 
are already playing a “transformative” 
role in pushing the global energy transi-
tion forward, even while acknowledging 
that some people may already view terms 
such as AI, big data, the Internet of things 
(IoT), cloud computing, and blockchain 
as hackneyed buzzwords.

However, these terms are part of the 
growing digitalization of electricity gen-
eration, distribution, and consumption. 
And in the world’s biggest solar market, 
China – where the authorities recently 
outlined a series of policies to expedite the 
development of subsidy-free solar proj-
ects – these technologies are rapidly driv-
ing further reductions in PV plant costs.

Powerful potential
The potential of AI in energy has been 
known for years, and digitalization of 
the transmission sector is at an advanced 
stage, the International Renewable Energy 
Agency says in its report, Innovation Land-
scape for a Renewable-Powered Future.

Although sensors have been installed in 
solar arrays from almost day one, the digi-
talization of generation and consumption 
is still at a relatively early stage. The next 
step, IRENA argues, will be to modernize 
power plants and further automate con-
trol of the grid.

The role of AI in power systems is 
rapidly becoming a “necessity,” IRENA 
asserts, as it can help to more effectively 
integrate variable renewables into the grid 
by predicting generation and consump-
tion patterns.

“Reductions in uncertainty in power 
production forecasts and power demand 
forecasts enable smarter operations,” 
agrees Elizabeth Traiger, senior researcher 
at energy consultancy DNV GL. “Unex-
pected curtailment can be reduced, and 
planned maintenance can be scheduled at 
optimal times.”

Investors in new solar projects can use 
sensor data to provide an accurate picture 
of the generation possibilities at proposed 
sites, opening up financing potential. Solar 
arrays provide enormous amounts of data 
that are already being used in meteorology 
applications.

“AI and machine learning algorithms 
are being proven in forecasting to improve 
the accuracy of short-term forecasts, up 
to 48 hours ahead,” explains Traiger. “By 
combining the wealth of meteorological 
ground station data, satellite weather data, 
and local cloud cover imagery, the irradi-
ance, or available solar resource, can be 
more accurately estimated. The resulting 
reduction in uncertainty in solar power 
production helps to ensure a balanced 
and reliable electrical grid. Variability 
can be anticipated and alternate dispatch 
or adjustments to generation can be made 
more smoothly.”

Artificial intelligence (AI) is already transforming a range of industries, from the automation of trading decisions 
in the financial sector to the deployment of smart robots in factories. In one 2017 study, PwC estimated that AI 
could contribute up to $15.7 trillion to the global economy by 2030. Solar has jumped on the AI bandwagon.

“AI can, and will, definitely change and improve solar 
O&M in many ways and we are only seeing now the 
tip of the iceberg of the applications that will be 
commonplace,” says Jaime Sureda, Director of Digital 
Transformation at Solarig.

Photos: Huawei
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Scratching the surface
Solar manufacturers are also starting to 
deploy AI in their factories to stream-
line production. JinkoSolar, for example, 
recently revealed plans to use AI at its  
400 MW module factory in Florida, start-
ing with electroluminescence inspections. 
However, the industry is still just scratch-
ing the surface of AI’s potential to push 
solar closer toward grid parity.

“The integration of AI will enhance the 
ability of solar to integrate in the dynamic 
energy mix,” says Traiger. “AI enables 
accurate, informed decisions in all data-
heavy areas. For solar, this encompasses 
the entire value chain: feasibility, develop-
ment, operations, and decommissioning. 
Making smart decisions ensures the best 
outcomes by adding reliability and reduc-
ing the variability inherent in renewable 
resources such as solar.”

That said, the solar industry still has a 
long way to go in more effectively exploit-
ing data, she adds.

“AI and machine learning is based on 
data. As we gather more data, from his-
torical sources, past weather and produc-
tion patterns, different spatial resolutions 
of new satellites, as well as new data from 
increased ground sensor installations, the 
tools will evolve,” Traiger says.

Smarter storage
As the global cost of solar continues to fall, 
developers increasingly struggle to reduce 
risks and improve returns on distrib-

uted generation PV projects. The ongo-
ing decline in the cost of energy storage 
provides a ray of hope, but in order to 
truly leverage the power of storage, proj-
ect operators need to utilize AI to provide 
new sources of value. These value streams 
include lower demand charges and the 
provision of higher revenue from virtual 
power plants (VPPs).

California-based storage specialist 
Stem, for example, announced plans in 
late 2017 to install AI-backed storage solu-
tions in Japan, a global hotbed for VPP 
deployment. Other recent AI-backed stor-
age pilots noted by IRENA include French 
utility RTE’s Ringo Project, which aims to 
ease grid congestion without the need for 
new power lines, by using AI to facilitate 
dispatch.

The future potential of AI-driven 
solar+storage is huge, with IHS Markit 
recently predicting that more than  
500 MWh of storage capacity will be 
paired with utility-scale PV projects this 
year in North America alone, in what the 
research firm describes as “the first mean-
ingful volumes” to be deployed.

Intelligent inverters
IHS Markit expects an uptick in the use of 
AI in the solar sector this year, and it sees 
inverters as playing a “critical role” in this 
shift. It also expects 11 million PV invert-
ers to be connected to the Internet of 
energy this year and characterizes the dig-
italization of the grid as a “mega-trend.”

Digitalization is transforming industries and 
boardrooms globally. Intelligent systems for 
electricity generation, distribution, and consumption 
are pushing the energy transition forward.

“ The disruptive 
potential is only 
beginning to be 
understood. It is 

far from being fully 
exploited”
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PV system maintenance, in particular, 
is becoming more predictive thanks to 
the growing use of monitoring software, 
which helps system owners and O&M ser-
vice providers identify problems before 
disrupting a solar array’s output. Sensors 
in inverters facilitate predictive mainte-
nance, and many companies have taken 
notice of AI’s potential. Huawei, for exam-
ple, has been exploring smart PV solu-
tions for the past five years, as part of its 
efforts to accelerate grid parity with AI. Its 
inverters serve as smart sensors, provid-
ing the feedstock needed to continuously 
improve its AI algorithms, which are used 
to optimize O&M practices.

Huawei’s AI-driven FusionSolar 1500V 
Smart PV Solution also boasts a number 
of features aimed at supporting the push 
toward grid parity. Intelligent trackers and 
bifacial modules are backed by AI algo-
rithms, while its Smart I-V Curve Diagno-
sis and AI recognition technologies facili-
tate automated O&M of PV projects.

Many companies have long used auto-
mated drones for inspections to iden-
tify defects in advance. But inverters 
show promise to provide faster, better 
intelligence.

“Algorithms that can give early warning 
of faults such as inverter failures, or indi-
cate any deviations from normal operat-
ing behavior will be instrumental in main-
taining even higher levels of reliability for 
long-term reliance on consistent solar 
production,” says Traiger.

Tip of the iceberg
But even with solar O&M, there is still 
a great deal of untapped potential. Data 
from sensors can help prospective inves-
tors with due diligence, while also con-
tributing to certification of equipment, 
for example.

“AI can, and will, definitely change and 
improve solar O&M in many ways and 
we are only now seeing the tip of the ice-
berg of the applications that will be com-
monplace,” says Jaime Sureda, Director of 
Digital Transformation for Spanish O&M 
specialist Solarig. “Price reductions com-
ing from the use of AI in the sector will 
definitely foster the use of solar energy all 
around the world.”

Solarig has serviced roughly 4.5 GW 
of solar capacity around the world, and is 
now in the process of digitally overhaul-
ing its operations, with important ramifi-
cations for its customized O&M manage-
ment platform. A key aspect of this shift is 
the optimization of data collection, inte-
gration, and management. It collates data 
from its monitoring software and uses it to 
continuously improve its predictive main-
tenance algorithms. It says such technolo-
gies are contributing to significant reduc-
tions in global O&M costs, and it says it is 
using AI to “squeeze” data it collects from 
a range of sources.

“We are also paying particular atten-
tion to the use of cutting-edge technolo-
gies in those areas with the highest impact 
on direct or indirect costs, such as labor-
intensive activities,” Sureda explains, not-
ing that the company has long used ther-
mographic camera-equipped drones to 
spot defects in arrays.

While companies such as Solarig have 
long used sensors to assess the impact of 
weather conditions on contractual perfor-
mance requirements, Sureda argues that 
the challenge ahead is to further integrate 
such information with weather forecast-
ing models to predict the output of PV 
plants.

“AI applied to this analysis is crucial and 
will definitely help to improve plant oper-
ations in the near future by increasing the 
reliability of electricity generation mod-
els,” Sureda says.

The growth of distributed-generation 
PV and technological advancements in 
AI have fuelled the proliferation of smart 
devices and demand-management ser-
vices in recent years, contributing to sig-
nificant changes in the global power sector, 
IRENA says. But the organization believes 
that developers need to launch more pilot 
projects in the years ahead to fully grasp 
the potential of digital solutions.

“The disruptive potential is only begin-
ning to be understood,” IRENA concludes. 
“It is far from being fully exploited.” 

“Making smart decisions ensures the best outcomes 
by adding reliability and reducing the variability 
inherent in renewable resources such as solar,” says 
Elizabeth Traiger, senior researcher at DNV GL.

“ Inverters show 
promise to provide 

faster, better 
intelligence”
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Grid parity’s hackathon

In the energy sector, Huawei has been 
working with its industry partners to 

explore digital practices for smart PV 
since 2014. Collectively, the companies 
are promoting artificial intelligence and 
digital technologies such as cloud com-
puting, big data, Internet of things (IoT), 
and edge computing to work in synergy 
for further reduction in PV plant costs 
across the industry.

The PV industry is embracing grid par-
ity globally. Regions particularly rich in 
solar irradiation resource such as India, 
Spain, Latin America, and the Mid-
dle East, have ushered in the new era. 
By 2020, most parts of the world will be 
able to achieve full grid parity. Advanc-
ing the global energy transition is cru-
cial to addressing climate change, and 
bringing LCOE down for grid parity will 
be the key element and driving force to 
a clean energy future across all markets. 
And Huawei is turning to AI to acceler-
ate grid parity.

Taking the lead
In the intelligent era, innovation has 
become the core competency among lead-
ing enterprises. According to IHS Markit, 
Huawei has been ranked number one in 
global PV inverter shipments for four 
consecutive years. The company attri-
butes its successes to customer-oriented 

innovations that simplify complex prob-
lems through fully digital technologies in 
its electronics, chips, computing, and arti-
ficial intelligence.

“Each inverter of Huawei is a smart 
sensor. The massive amount of data col-
lected by increasing numbers of sensors 
optimizes more machine learning algo-
rithms and effectively and continuously 
trains AI models, thereby enhancing the 
AI capability exponentially,” says Jeff Yan, 
Senior Product Manager at Huawei. “This 
helps Huawei optimize and manage power 
generation and O&M in a refined man-
ner, which radically changes the tradi-
tional management mode and brings a 
revolutionary impact to the new energy 
industry.”
Huawei’s FusionSolar 1500V Smart PV 
Solution has five particular characteris-
tics that support the drive toward global 
grid parity.

Bifacial PV modules+smart 
trackers+multiple MPPTs
Huawei abandons traditional astronom-
ical algorithms and adopts intelligent 
trackers and bifacial PV modules with AI 
algorithms to maximize energy yields by 
integrating tracker control, power supply, 
and communication. According to Hua-
wei, a test conducted on a large PV plant 
in northwestern China demonstrated 

In October 2018, Huawei released its AI strategy and a full-stack, all-scenario AI portfolio solution. The company’s 
full-stack capabilities are based on a cloud-pipe-device strategy which connects enterprise intelligence, 
equipment, and intelligent terminals integrated with AI. Huawei has not only incorporated AI into its internal 
production, logistics, and processes, but has also joined with partners to promote the development of intelligent 
solutions across industries.

Huawei attributes its top position in the market to its 
ability to simplify complex customer problems using 
electronics, chips, computing, and AI.

“ Each inverter of 
Huawei is a smart 

sensor”
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an energy yield more than 20% higher 
when using a bifacial modules+smart 
trackers+multiple MPPT solution, 
in comparison with monofacial PV 
modules+fixed trackers+central inverters 
solution. AI auto-learning enables track-
ers and bifacial modules to be optimized 
using the tracking algorithm, which can 
provide an additional 0.5 to more than 1% 
in energy gains, according to Huawei.

Informatization of PV devices for 
building smarter plants
By combining digital components with AI 
algorithm controls, the solution enables 
the collection of high-precision digital 
information to improve energy yields. PV 
strings can be monitored with the preci-
sion of 0.5%. Big data and AI algorithms 
are oriented to component-level monitor-
ing and refine management to locate old 
and faulty devices.

AI recognition+Intelligent O&M
Huawei has further upgraded its Smart 
I-V Curve Diagnosis. The Smart I-V 
Curve Diagnosis and AI recognition 
enable the smart diagnosis for multiple 
components in various scenarios. Cur-
rently, the technology has been applied to 
more than 3 GW of PV plants worldwide. 
The application of AI enables automated 
O&M of PV plants. According to Huawei, 
one-click scanning of its Smart I-V Curve 
Diagnosis 3.0 ensures the scanning of all 
strings in a 100 MW PV plant in just 15 
minutes.

Another powerful technology used for 
O&M is its discreteness analysis. In the 
past, faults were cleared manually, which 
was time-consuming. Some faults might 
be ignored completely. “With discreteness 
analysis, a PV plant in the Shanxi province 

of China accurately had 283 faults located 
in half a day. After more than 20 days, the 
PV plant cleared almost all faults with 
the performance ratio (PR) improved by 
2.52%,” says Yan, “Traditional PV plants, 
however, take about two months or more 
to clear faults before feeding power to the 
mains power grid.”

Grid-tied stability of PV plants 
based on AI algorithm control
Huawei has established a precise mathe-
matical model for different types of grid-
tied scenarios and PV plant designs, and 
imported related data by testing the power 
grid waveforms of steel mills and electri-
fied railways into the model. The mass of 
data is used to train the optimal grid-tied 
control algorithm.

By doing this, Huawei ensures stable 
grid-tied power generation of inverters 
even if they have poor power grid wave-
forms. “The power quality meets or even 
outperforms standard requirements,” 
adds Yan.

Health check reports
Huawei offers PV plant health check 
reports with customized indicators for 
controlling the operating status of PV 
plants in a one-click manner. By analyz-
ing the environment, energy yield bench-
marking, loss caused by power ration-
ing, and power loss, Huawei uses big data 
and intelligent analysis methods to per-
form a one-click health check and gener-
ate comprehensive evaluation reports for 
PV plants with O&M suggestions.

Operations and maintenance managers 
can quickly find the causes of low energy 
yields and laggard PV strings, thereby lib-
erating personnel from time-consuming 
inspection and data analysis, thus reduc-
ing labor costs. “The magic of this feature 
lies in the perfect combination of exper-
tise and AI,” says Yan.

How do these five characteristics ben-
efit customers? “Based on comprehensive 
analysis and calculation, the AI-aided 
Huawei 1500V FusionSolar Smart PV 
Solution can effectively reduce the ini-
tial investment by more than $0.05/W 
and reduce the levelized cost of energy 
(LCOE) by more than 7% in China,” says 
Yan. “This is key for speeding up grid 
parity.”

In 2019, Huawei will use the AI-aided 
1500V FusionSolar Smart PV Solution to 
continuously reduce LCOE and accelerate 
the grid parity process. 

AI auto-learning enables trackers and 
bifacial modules to be optimized using 
tracking algorithms to increase system 
output.

“ Huawei will use 
the AI-aided 1500V 
FusionSolar Smart 

PV Solution to 
accelerate the grid 
parity process”
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Next generation inverters 
optimize bifacial boost

The complexity of matching invert-
ers to bifacial panels arises from the 

dynamic and uneven light capture levels 
on the rear side of the panel over time. Dif-
ferent sources of reflected light on reflec-
tive surfaces with different albedos, or 
reflected light values, permutate to make 
bifacial light capture management no less 
than a symphonic performance for invert-
ers. Huawei Technologies’ FusionSolar 
Smart PV Solution has refined inverter 
technology to address these issues, while 
providing substantial increases in bifacial 
system yields in the process.

The moving target of the energy yield 
gain from the rear of the bifacial module 
varies depending on the scenario, but the 
energy yield can increase anywhere from 
5% to 39%, according to Huawei research. 
Beyond that base gain, the bifacial mod-
ule can further increase the energy yield 
by 2% to 6% based on its performance 

in response to low light and low power 
loss under the working temperature, the 
researchers point out. Thus, the combined 
energy yield gains of a bifacial module can 
range from 7% to 45% when compared to 
a conventional monofacial poly-Si mod-
ule, a goal the industry is eagerly pursuing.

Inverter load flexibility critical
Designing inverters for bifacial modules 
that are capable of managing a large and 
varying yield gain is a first basic task. If 
inverters are not upsized to efficiently 
match and adapt to the dynamically 
enhanced DC output from bifacial pan-
els, then they will suffer from clipping and 
yield loss. Balancing the need for capabil-
ity versus size is a delicate design problem.

Industry research on bifacial systems 
currently focuses on ray-tracing and 
view-factor models, based on 3D model-
ing, to narrow down the best targets for 

Inverter makers are under pressure to upgrade performance to accurately measure and manage the boost from 
bifacial solar panels. Inverter improvements including greater granularity of maximum power point tracking 
(MPPT), the marriage of artificial intelligence with more capable algorithms, and string overload safety are 
ushering in the next generation of inverters redesigned for bifacial systems, according to the development team 
at Huawei Technologies’ Smart PV Business.

“ Balancing the need 
for capability versus 

size is a delicate 
design problem”
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design optimization. While more details 
can be displayed by algorithms, com-
puting is complex and time-consuming, 
which does not mesh well with improved 
inverter performance.

Huawei has simplified and optimized 
the two models and launched an industry-
leading intelligent design tool for bifacial 
module systems based on the 2D physical 

model, according to Shawn Gu, the Chief 
Scientist for Huawei’s Smart PV Busi-
ness. Huawei Smart Design is the online 
design platform for the company’s Smart 
PV solution.

Smart Design is used to assist in plant 
system design, including component 
selection and energy yield assessment. 
The tool can determine the balance point 
between calculation speed and design 
details, quickly and accurately calculat-
ing the optimal configuration of a bifacial 
module system.

Huawei’s 2D modeling method 
increases the overall energy yield from a 
bifacial PV system by more than 3% com-
pared with solutions provided by other 

standard design methods, says Gu. This 
further compounds the bifacial boost.

Resolving overcurrent issues
Secure and reliable protection design 
is another key attribute of the next-gen 
bifacial inverter. “Every two strings of the 
Huawei FusionSolar Smart PV Solution 
string inverter form one MPPT circuit and 
have a fuseless security protection solu-
tion. The design ensures that no risk will 
occur at overcurrent condition,” says Gu. 
At the same time, security risks, frequent 
fuse replacement, and energy yield loss 
caused by fuse faults are avoided.

Inverter anticipation of a fault is 
another key capability for bifacial system 
design. Since frameless and glass-glass 
module designs suffer from a  higher  risk 
of cracking than modules with frames,  
the inspection of module fault is a top-
most priority for O&M. “The complex-
ity of the I-V curve of the bifacial module 
makes the intelligent diagnosis of string 
faults easy to misjudge,” notes Gu. Hua-
wei’s latest Smart I-V Curve Diagnosis 
V3.0 uses a new, intelligent string diag-
nosis algorithm with a built-in database. 
This combination enables optimization 
of the input and output feature curves of 
various manufacturers’ PV modules, auto-
matically filtering out the data “noise” that 
causes misjudgment.

MPPT granularity
Another necessary tool for bifacial invert-
ers is more granular and dedicated MPPT 
units, industry experts broadly agree. “To 
prevent current mismatch within a string, 
there is a crucial need for dedicated strings 
supported by higher MPP granularity. Ide-
ally this should take place at the individ-
ual string level,” says Shashwat Kumaria, 
Director of Engineering at Sunpreme.

The multiple sources of reflected light 
on the rear side of a bifacial panel, in 
wide variance during the day, necessitate 
far more detailed sensing by the inverter. 
With the mismatch of the bifacial mod-
ule high, its I-V curve is more complex 
than that of a monofacial module, and its 
power-voltage curve will generate mul-
tiple peak values over time. This poses 
higher requirements on the detection pre-
cision and MPPT of inverters.

Thus, using more MPPT units per 
string was a beginning requirement for 
Huawei’s redesign of the optimal inverter 
for bifacial systems. “Our string inverter 
has multiple MPPT units, which can pre-

“ Huawei has simplified and optimized 
the two models and launched an 

industry-leading intelligent design tool for 
bifacial module systems”
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“An intelligent design tool for bifacial 
systems integrates full-scenario, adaptive, 
and self-learning intelligent control 
algorithms to accurately enable an optimal 
design solution,” says Shawn Gu, Chief 
Scientist for Huawei’s Smart PV Business.
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cisely track the maximum power point 
of every one or two PV strings, releas-
ing the maximum output power of each 
PV module. This greatly reduces PV 
string mismatch caused by distance and 
shade between modules, along with other 
issues,” Gu says.

The degree of granularity improvement 
required will depend on the bifaciality 
factor of a given panel. “Since the over-
all output power of the [combined sides 
of the] PV module is different, the cur-
rent discrete rate of the module is more 
than five percent. So, the MPPT granular-
ity of inverters needs to be finer,” explains 
Gu. “Based on the Monte Carlo statisti-
cal method, the mismatch loss of a bifacial 
panel yield caused by inverters with one 
MPPT circuit per two strings is 1.1% lower 
than the loss caused by common inverters 
in a bifacial module system,” he adds. “In 
practice, the environment is not as ideal 
as expected in the simulation and there-
fore an even lower mismatch loss can be 
achieved by the multi-MPPT feature with 
two strings in one MPPT.”

AI algorithms crunch big data
Another key tool for advanced inverters 
serving bifacial systems is the use of AI 
and algorithms for analyzing the bifacial 
data that more granular inverters are read-
ing. “Bifacial strings inherently result in 
more complex I-V curves so there is a def-
inite need for more robust MPP tracking 
algorithms tailored to accurate MPP iden-
tification under steady-state and dynamic 
[partially cloudy] irradiance conditions,” 
Kumaria points out.

Huawei is prominent among the 
inverter suppliers pushing the algorithm 
envelope for bifacial applications, Gu 
asserts. “This year, our FusionSolar Smart 
PV Solution has further applied AI tech-
nology to PV plants. We have updated 
the traditional astronomical algorithm to 
achieve the integration of tracker control, 
power supply, and communication, thus 
maximizing energy yields.”

With bifacial projects, maintenance is 
a more complicated issue than for mono-
facial systems, given the relative value of 
the boost components. “Big data analysis 
plus AI algorithms are oriented toward 
more refined component-level monitor-
ing and management,” says Gu. “This can 
proactively identify a low-performance 
unit, in a revolutionary switch from pas-
sive maintenance to active, predictive 
maintenance.” 

Avoiding infinite calculations is a major 
contribution of AI, which eliminates 
much of the cumbersome rote method of 
data analysis.

“From the aspect of hardware, faster 
scanning of voltage and power must be 
supported, but frequent scanning of MPP 
will cause power loss. After introducing 

AI that includes high-speed memory and 
a tailored algorithm, the system gains the 
‘experience’ to deal with all cases without 
frequently scanning,” Gu explains.

Such a melding of AI and algorithms 
can provide a system boost all of its own, a 
situation where the whole has more value 
than the sum of the parts alone.

“An intelligent design tool for bifacial 
systems integrates full-scenario, adap-
tive, and self-learning intelligent control 
algorithms to accurately enable an opti-
mal design solution,” Gu explains. “This 
increases the energy yield by more than 
three percent compared with solutions 
provided by other standard design meth-
ods.” 

“ After introducing AI that includes 
high-speed memory and a tailored 

algorithm, the system gains the 
‘experience’ to deal with all cases”
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Using more MPPT units per string was a 
beginning requirement for Huawei’s redesign 
of the optimal inverter for bifacial systems.



12

Highlights

 Huawei Special | www.pv-magazine.com

Connecting intelligent    power 

One year ago, you told pv magazine that your vision for 2018 would be to bring 
digitalization to every person, family, and organization to build a fully connected, 
intelligent world. What progress has Huawei made to this end over the last year?
The vision of Huawei is to bring digital to every person, home, and organization for a 
fully connected, intelligent world. We set up and repeat this vision during past years and 
now by including our inverter sector, the entire Huawei company is heading towards 
this future. The vision includes three levels or stages. All things sensed, all things con-
nected, and all things intelligent. First, we try to modify and make things sensible, 
which means data and information can be sensed and collected from the environment. 
Then we use connection means, including wired or wireless, especially 5G technology, 
to connect all of them into the network, and onto the cloud. In October 2018, Huawei 
announced the Full Stack All Scenario AI Solution, and we now provide the AI func-
tions and solutions from bottom chip level to industrial level.
Our target with AI is to set up a platform on which our partners can provide specific 
and customized AI applications for end users. We just provide the basic infrastructure 
service for AI developers, just like the power grid: You use electricity, but you don’t 
need to know where and how the electricity is generated.
We follow the general Huawei company strategy for our Smart PV Business Unit. Our 
latest FusionSolar Smart PV Solution is pre-equipped with AI, cloud computing, and 
big data technologies. These features can help our customers to achieve higher yields 
with optimal LCOE, locate problems quicker, and achieve better performance. With 
Huawei’s FusionSolar platform, we already help customers to operate and maintain 
more than 30 GW of solar PV projects. And we will continue in our devotion to this 
sector.

Are there regulatory burdens to overcome in certain markets?
We know people are curious about this question of Huawei, especially under the cur-
rent China-U.S. trade war, in which Huawei was named by the U.S. several times. Hon-
estly speaking, we have not experienced such kind of obstacles in Europe when mar-
keting our inverter products. We have very good relationships and cooperation with 
our European customers, and we will continue to serve them and follow our customer 
centric principle.

The inverter market segment is very dynamic. What are the big trends of the inverter 
landscape this year?
Because of the spread and popularity of bifacial modules, which we believe is an obvi-
ous market trend, it will be important in the future to better connect inverters with 
high-efficiency bifacial modules, tracker support structure, and multi-MPPT. I think 
this will influence the investment and the future of inverters greatly. If this is correct, 
the future prospect of large centralized inverters is dim.
We have worked and cooperated with several key partners including tracker support 
structure providers, module suppliers, and EPCs to observe the actual performance. 
Of course, we have identified some problems that need to be resolved. We believe 
there is still a process before this becomes mature, and we are working with our part-
ners to push it.

Information and communications technology giant Huawei is on a mission to build a fully connected world. 
Operating in more than 170 countries and regions to serve more than three billion people globally, the company 
is well on its way. In this exclusive interview, pv magazine meets with Tony Xu, President of the Smart PV Business 
unit at Huawei, to discuss the technological breakthroughs, trends, and policies that have the company driving 
solar PV into the era of digitalization.

Tony Xu is the President of the Smart PV Business Unit 
at Huawei. 
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“ Our target with AI 
is to set up a platform 
on which our partners 

can provide specific 
and customized AI 
applications for end 

users”

Connecting intelligent    power 
For four years, Huawei has continuously ranked number one in inverter shipments. 
What is key to Huawei’s success?
First, it is because of the platform of Huawei Company. The platform attracted talented 
people, and talented people make the business successful. Second, it is because of the 
brand of Huawei. For a product that needs 25 years of service life, the manufacturer 
should survive that long to serve its customers. And the core factor is that we provide 
good products and solutions.
At Huawei, our smart employees have devoted themselves to this inverter product, 
bringing their experience and quality control expertise from ICT products with higher 
requirements. We have found that our customers, especially from Japan and Europe, 
are most concerned with stability, which is exactly what we are good at – based on the 
system of Huawei.

What will be the main themes for Huawei’s marketing of inverters in 2019? And what 
does Huawei predict for the market in the future?
In 2019, our market focus is still on products and solutions for lowering LCOE. We face 
challenges from our competitors and the market. We are concerned with market trends, 
but no matter how markets change, we will focus on providing the lowest LCOE in the 
inverter sector for our customers. We believe this is the key factor that makes Huawei’s 
inverter irreplaceable.
We shipped over 90 GW of FusionSolar globally through December 2018. Our over-
seas shipments recorded at 48% of total in 2018, with 52% domestic. With the rapid 
growth of overseas markets, we estimate the growth could be 100% over 2018 this year. 
In Q1, we had a 140% increase in our overseas sales. In 2019, overseas shipments may 
increase to 70% of our total business.
In the future, we will try to control the number of customers which we directly do busi-
ness with to less than 100 and establish a distributor system to handle all other custom-
ers. This means a shift from previous direct sales to a distributor system, and we’ll cut 
our costs in sales and marketing.

People in the industry are watching closely as China’s next policy move is expected. 
How do you think your domestic market will play out in 2019?
Yes, lots of people including myself are watching and waiting for the policy. From the 
news released so far, personally I believe it will be a positive policy for China’s PV 
industry.
First, due to the international rules which you will face outside of China. Second, the 
new policy will benefit those manufacturers that produce at high quality and eliminate 
low quality products. A really good policy will drive the industry to grow even stronger. 
We are working to understand the policy to try and figure out how to match the policy 
to our product, human resources, marketing, and even structure.

Do you think Huawei has met or is going to meet some kind of bottleneck in growth?
Presently, solar PV accounts for around two percent of total power generation globally. 
I think in future solar with storage will very probably be the most promising renewable 
energy. If I am right, the total installation capacity will be tremendous compared to 
its current size. The market is just at its beginning stage. Actually, all the major energy 
giants including State Power Investment Corporation (SPIC), Huaneng Power, Élec-
tricité de France (EDF), and others are just getting started in their transformation from 
traditional power to renewable energy.
Because of declining costs, solar PV energy is now the cheapest power source in many 
places. This will terminate investment in traditional energy. The future market of solar 
PV will be ten or even a hundred times its current size. 
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“ We have very strict 
requirements about 

the components used 
for our PV projects”

Taiwan’s rapidly 
developing PV market

Taiwan became a gigawatt solar market last year and capacity is expected to 
grow even further in 2019.

Due to significant declines in pricing for solar PV products including cells, modules, 
and other parts in 2018, grid parity is becoming more and more widespread. What 
is Chailease’s perspective on the future of Taiwan and Southeast Asian PV markets?
Currently, Taiwan still has a good feed-in tariff (FIT). Even though it’s not as significant 
as that of mainland China, the profit margins are considerable given declining costs. 
We take several factors into consideration when assessing investment in PV projects 
and markets. Taiwan has limited political and financial risks, and solar resources are 
also pretty good. There are climatic disasters, especially typhoons in the summer, which 
pose threats for PV projects. But generally speaking, we see a strong prospective PV 
market for Taiwan [through] 2025.
For Southeast Asia, there are significant differences between each country. Thailand 
is the best market for our company due to energy costs, sufficient solar resource, and 
the key: a stable political environment. We have been in the market for a long time, 
and have strong relationships established with local partners. Malaysia is also a strong 
market, but energy costs are quite low compared to Thailand due to its richness in oil 
resources, and it also has a lot of natural disasters.
Vietnam and Cambodia are both potential future markets, but in the current situa-
tion, insufficient infrastructure negatively impacts PV investment. We believe that the 
political and financial risk is pretty high in both the Philippines and Indonesia, so we 
are very cautious in entering into these markets to do local business. Chailease Ener-
gy’s market strategy differs in the various ASEAN countries.

With the rapid growth of Taiwan’s PV industry, can you tell us about the size and 
scope of the projects that Chailease is developing in the market?
I have to say that as an EPC (engineering, procurement, and construction) provider, 
Chailease Energy is quite different from other players in the market. Our PV business 
initiated from our small and [medium-sized] enterprises (SMEs) leasing business which 
shaped Chailease Group. We don’t have iconic projects to show as other EPCs typically 
do. Each project we have done is quite small, though not at a residential scale, and dis-
persed geographically. Dispersing projects helps reduce risk, particularly with climatic 
factors such as typhoons in Taiwan.

What is your current installed capacity? And in the future, what is the primary tar-
get sector for Chailease solar projects?
At the end of 2018, we had a total of 370 MW of PV capacity installed across more than 
1,200 projects.
This year, we anticipate completing another 400 to 500 projects for an additional 150 to 
200 MW of capacity, which will represent a significant increase for us.
In the future, we will consider moving toward working on more utility-scale PV proj-
ects. We have a lot of experience in developing PV projects, and we believe we can go 
bigger and better.

We know Chailease’s FinMart project has been focused on providing investors with a 
long-term stable return on investment. This kind of project requires a higher degree 

Chen JuiHsin is the Vice President of 
Chailease Holding, the largest EPC 
and PV solar plant owner in Taiwan.
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of quality for all system components. Can you describe Chailease’s quality require-
ments for components and the inverter?
Since we provide investors a guaranteed return of 20 years, we have very strict require-
ments about the components used for our PV projects. The most important factor for 
us is to have a high degree of confidence that the manufacturer will survive for the next 
20 years, so that it can continuously serve our projects and investors. Beyond that, we 
have two other quality requirements that we are looking at.
First, considering the harsh environmental conditions of Taiwan, such as high temper-
atures, rainstorms and lightning, and typhoons, we want to keep maintenance costs low 
and need the parts to have the lowest failure rate possible. Second, the efficiency rate 
should be high and stable.

Chailease has built a number of solar projects and accumulated extensive experi-
ence. How does your company go about choosing inverters?
Usually, we have two or three vendors for each component. For example, we team 
up with inverter manufacturers like Huawei, Delta, and Schneider. We chose Huawei 
inverters initially for their fanless design. We had many poultry farm projects, and if 
the inverter had a fan cooling system, this would often get jammed with chicken and 
duck feathers and particles. Maintenance would be difficult and costly with fans, and 
there was high risk for the inverter to accumulate heat and burn out. We tested Hua-
wei’s inverters for quite some time and found that their product is extremely suitable 
for the conditions of PV projects in Taiwan.
Over the last two years working in cooperation with Huawei, we have found that they’re 
a strong, quality vendor. They produce high quality inverters. Beyond that, they have 
a great service attitude and are quick to respond. We feel their respect, and that they 
really understand customer needs. 
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“Each project we have done is quite small, though not 
at a residential scale, and dispersed geographically. 
Dispersing projects helps reduce risk, particularly with 
climatic factors such as typhoons in Taiwan,” says 
Chen JuiHsin, Vice President of Chailease Holding.
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Has Vietnam’s moment in 
the sun finally arrived?

A recent series of policy announce-
ments – and looming revisions to 

Vietnam’s feed-in tariff (FIT) program – 
have left many investors hopeful that 
the Southeast Asian country is finally 
poised to unlock its PV potential in both 
the utility-scale and commercial rooftop 
segments.

“Under the current FIT, there is tre-
mendous developer activity going on right 
now. Almost purely in the utility-scale 
segment,” says Josefin Berg, Research and 
Analysis Manager for IHS Markit.

The Vietnamese government is 
expected to officially publicize its new 
solar FIT rates before the end of the first 
half of this year, as current rates are set 
to expire on June 30, 2019. Proposed FIT 
rates for ground-mounted projects range 
from VND 1,525 ($0.065) to VND 2,102 

($0.09), depending on the region. Sug-
gested rates for floating PV systems – a 
key government policy priority in land-
scarce Vietnam – have ranged from  
VND 1,566 to VND 2,159. Solar+storage 
installations, meanwhile, could receive 
rates of VND 1,994 in the country’s south-
ern provinces or VND 1,196 in the central 
highlands.

Berg expects solar developers to install 
as much as 2 GW of utility-scale PV 
capacity in Vietnam in 2019, primarily in 
the first half of the year.

“The boom doesn’t stop here. As there 
have been extensions to the FIT in some 
zones, we project more than 2 GW of util-
ity-scale PV also in 2020,” she adds. “Then 
the new proposed FIT would be likely to 
trigger another 2 GW in 2021, but with 
development shifting to the north.”

Looking ahead, it remains to be seen 
how long the revised FIT regime will 
remain in place, says Berg, noting how 
other solar FIT markets throughout the 
world have come to abrupt ends in the 
past. “The big question is how [state-
owned power company] EVN will react 
to this amount of capacity and the related 
costs,” she explains.

Measured approach
Oliver Massmann, a Vietnam-based law-
yer for Duane Morris LLP, says the pro-
posed revisions to the FIT rates sug-
gest that the Vietnamese government 
is taking a measured approach to solar 
development.

“Vietnam does not want to develop 
solar power projects at any cost,” says 
Massman, explaining that the government 
has put strict caps on project capacities.

Massmann’s 2019 installation forecast is 
considerably more conservative than that 
of IHS Markit, at just 854 MW. Although 
2.24 GW of PV capacity was under con-
struction by June 2018, he believes that 
many of the developers of those projects 
will likely miss their commercial opera-
tion deadlines to claim the FIT rates cur-
rently offered.

New solar PV installations soared for Vietnam in 2018 – at least in relative 
terms, they did. The nation’s cumulative installed PV capacity stood at just 
106 MW by the end of 2018, according to statistics from the International 
Renewable Energy Agency (IRENA). That number looks paltry when 
stacked against regional rivals such as Thailand and the Philippines, but 
represents a huge jump from just 8 MW a year earlier – the approximate 
level at which the country’s total PV installations had languished for much 
of the past decade.
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The newly proposed FIT rates, he 
argues, appear designed to strike a bal-
ance in order to facilitate significant PV 
build-out, but at prices that state-owned 
utility Vietnam Electricity (EVN) will be 
able to stomach. However, there are other 
potential obstacles to future solar develop-
ment looming on the horizon.

“In general, the network is underdevel-
oped,” says Massmann, arguing that the 
national grid may not be able to handle 
the modest 2020 target of 850 MW that 
the government presented in its seventh 
Power Development Plan – to say noth-
ing of its long-term targets of 4 GW by 
2025 and 12 GW by 2030. It also remains 
to be seen what will happen to the  
8.1 GW of solar capacity that has already 
been approved for development through 
the end of the current decade, accord-
ing to the Ministry of Industry and Trade 
(MOIT).

“Coal thermal power projects have cov-
ered 70% of the total installed capacity, 
and that limits the available infrastruc-
ture, location, and capacity for develop-
ment of further solar power projects,” 
Massmann explains. “For example, it is 
very challenging to find locations near the 
grid for the development of solar power 
projects.”

Grid limitations
The limitations of the Vietnamese national 
grid also make it “very challenging” for 
solar developers to hit their commercial 
operation deadlines, Massmann adds. 
Another issue for utility-scale solar is the 
Vietnamese government’s draft PPA tem-
plate. While authorities are now work-

ing to revise the template to make it more 
acceptable to domestic and foreign finan-
cial institutions, Massmann says that the 
draft PPA is not particularly bankable for 
a number of reasons. For one, the tem-
plate does not clearly delineate risks for 
the government and the private sector. 
It also lacks foreign exchange guaran-
tees, and it remains unclear whether the 
PPA template is a “take or pay” agree-
ment, according to Massmann. Addition-
ally, PPA negotiations still take an inor-
dinate amount of time and the process is 
still not sufficiently transparent for foreign 
investors.

Despite these lingering concerns, the 
Vietnamese solar market nonetheless 
offers enormous potential. “There are 
still many broad opportunities for for-
eign investors, developers, consultants, 
and equipment suppliers,” says Mass-
mann, noting that cumulative PV instal-
lations remain negligible, with the Viet-
namese market still in its infancy.

One encouraging development is that 
the government plans to introduce a 
direct PPA for large-scale renewable proj-
ects at some point this year. This would 
allow renewable power generators to sell 
their electricity directly to corporate con-
sumers. “We believe that foreign exper-
tise in direct power purchase agreement 
projects is most needed at this point since 
the pilot direct PPA will be implemented 
soon,” Massmann says.

Promising C&I outlook
In Vietnam’s fledgling commercial and 
industrial (C&I) rooftop solar sector, 
where Massmann expects 19 MW of new 
capacity to be built this year, the outlook 
for PPAs is considerably more promising. 

Despite lingering concerns, the outlook for rooftop PV 
is extremely positive in Vietnam.
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In March, the MOIT replaced the old PPA 
model for rooftop PV and extended the 
FITs to all C&I projects, effective April 25, 
2019. The new version of the PPA features a 
number of notable improvements, includ-
ing the clarity that the FIT will be applica-
ble for 20 years from a project’s commer-
cial operation date. The new model PPA 
also includes a detailed but simple for-
mula to calculate power generation and 
the price that is to be paid to generators, 
and separate payment and invoice proce-
dures for companies and households.

“The new model PPA has been simpli-
fied for the sale of solar power from the 
rooftop solar generators to EVN/power 
purchasers,” Massmann explains, noting 
that it drops the previous net metering 
structure which mixed the sale and pur-
chase of power between parties. “[This] is 
expected to address all outstanding issues 
of rooftop solar power projects.”

German solar specialist Conergy is sim-
ilarly upbeat about the potential of Viet-
nam’s C&I solar space. CEO Alexander 
Lenz says the country could install more 
than 1 GW of C&I rooftop PV capacity 
over the next four to five years. He says 
that Conergy is therefore “very optimis-
tic” about the country’s potential.

Lingering issues
However, Lenz acknowledges that a num-
ber of pressing issues still need to be defin-

itively resolved, such as the 1 MW cap that 
the government has placed on rooftop PV 
projects, which reduces the potential ben-
efits that can be achieved through econo-
mies of scale. A number of other related 
laws and regulations also need to be clari-
fied, he argues.

“[A recent solar policy document] 
defines four business models for solar 
rooftop investments, but the exact proce-
dures on how to implement these mod-
els are not clear. We are assuming that 
more detailed procedures will follow,” 
Lenz explains. “The policies in general are 
supportive of rooftop solar development. 
[But] the laws and regulations need to 
be improved to provide more details and 
clear guidance, not only for the develop-
ers/investors, but also for the local govern-
ment authorities who are responsible for 
executing the policies.”

Long-standing grid constraints are 
another issue that solar developers also 
need to consider when selecting poten-
tial project sites, in order to limit dispatch-
related risks, according to Lenz. Despite 
such lingering concerns, the outlook for 
rooftop PV is extremely positive in Viet-
nam. With average annual GDP growth 
rates of about 5-8% over the past 10 
years, the country’s electricity demand is 
expected to outpace the growth of power 
generating capacity through the middle of 
the next decade. 

Vietnam’s first project commissioned in the Binh 
Thuan Province was built 50 meters from the sea with 
Huawei inverters. 
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A tale of dust and heat

The insulated-gate bipolar transistor 
(IGBT) is an inverter’s ‘heart,’ and 

a component which produces a consid-
erable amount of heat while switching. 
However, IGBTs, printed circuit boards, 
and other electrical equipment start oper-
ating at lower efficiency levels when they 
reach a certain temperature. An increase 
of just 1-2 degrees above the maximum 
operating temperature – usually 90-110°C 
– can cut equipment lifetime in half.

Inverters lower their power out-
put through a process called derating 
to avoid damaging themselves by over-
heating. Derating, however, has signifi-
cant effects on a plant’s levelized cost of 
electricity (LCOE). The more efficient an 
inverter’s cooling mechanism, the later 
derating occurs. A quick look at inverter 
data sheets shows that most inverters can 
maintain operations at a maximum ambi-
ent temperature of around 60°C, but start 
derating at slightly above 40°C. Not all 
suppliers provide data on different out-
puts under different ambient temperature 
scenarios, but those who do, admit power 
losses of between 5% and 10% at an ambi-
ent temperature of 50-55°C, when com-
pared to 30°C.

The switch from two to three-level 
architecture has allowed for more efficient 
high frequency switching without having 
to use higher voltage or IGBTs that could 
resist higher heat levels. In the past, many 
inverters had less than 96% efficiency, and 
most losses dissipated into heat inside 
the inverter cabin. Less heat is dissipated 
today, with efficiency rates beyond 98.7%. 
In making this step, manufacturers offset 
the effect of more efficient switching by 
increasing the power density of the invert-
ers – making cooling an issue yet again.

If a project is located in the scorching 
heat of a desert, the point at which derat-
ing sets in is routinely surpassed. Plant 
owners then have to accept repeated low 
falls in production output, with adverse 
impacts to their LCOE. Installing a fan 
to more efficiently draw the heat from 

the inverter cabinet may seem an attrac-
tive solution, but dusty desert conditions 
and the ingress of small particles inter-
fere with the functionality of the delicate 
electronics.

Huawei says it has found solutions to 
both of these desert challenges: using nat-
ural convection flows without fans to suf-
ficiently dissipate heat. The system would 
work even with high-power inverters, 
such as its SUN2000-100KTL-H1 100 kW 
product. Via natural convection flows 
of hot air, heat dissipates through heat 
pipes onto a heat sink on the outside of 
the inverter. Huawei places heat gener-
ating components and sensitive parts in 
different compartments in combination 
with various thermal insulation strategies 
so that the build-up of hot spots in sensi-
tive areas can be avoided. The smart PV 
technology giant says that because there 
are no air inlets, the solution is better for 
dust protection.

The innovative solution shows prom-
ise to utility-scale investors, particularly 
those with their eyes on the Middle East 
region. A system that works well under the 
scorching sun, without the cooling breeze 
of a fan, could have positive impacts on 
both market expansion and LCOE. 

Keeping it cool even in the toughest conditions is a point of concern for many plant owners and EPCs. The trick is 
striking a balance between ensuring safe and efficient plant operations while keeping the associated costs to a 
minimum. Reducing the number of moving parts is one way to keep the O&M bill low.

Huawei smart inverters have maintained zero 
failures at this 1.2 MW PV plant in Dubai since its 
commissioning in February 2017.

“ A system that 
works well under the 
scorching sun could 

have positive impacts 
on market expansion 

and LCOE”
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“ Multi-MPPT 
is extremely 

advantageous for 
installing PV systems 
on any land profile”

Gaining the most with 
multi-MPPT inverters

The role of smart technologies in improving solar project costs and yields in India

As India’s leading independent power producer with an established global pres-
ence, what are your continued plans for growing renewable energy over the next 
three years?
Hero is presently operating approximately 1,500 MW of wind and solar assets, and has 
around 1,000 MW under construction, with another 1,000 MW under development. 
We plan to reach a capacity of 5 GW of solar in the next three to four years. Hero will 
also go for a lot of innovative projects, like hybrid or tribrid with wind and storage in 
the coming years.

How would you describe the evolution of India’s energy sector thus far?
The Indian energy sector continues to grow at 6-7% annually. It is evolving to include 
a large mix of renewable energy and also adopting new technologies to get 30% renew-
ables onto the grid by 2022. I believe then that our energy sector will gradually move to 
low carbon as renewables will become mainstream in the energy mix.

What role are cutting-edge digital technologies, such as machine-to-machine learn-
ing and Internet of Things (IoT), playing in this evolution?
Huge! There are three stages of solar and wind power plants: design, execution, and 
operation. At the design stage, the use of drones, in conjunction with differential GPS, 
for land-based topography with artificial intelligence is immensely helpful in plant lay-
out design, drainage design, earth-work assessment, etc. This is creating much more 
accuracy and speed.
At the execution stage, piling and ramming using GPS-based machines ensure auto-
mated location of pile coordinates. Even drone-based plant monitoring and process data 
generation through AI and machine learning is possible. At the operation stage, state-
of-the-art robotic cleaning systems, mounted with wind sensors, pyranometers, and 
IoT-based data analytics, can govern the smart cleaning of modules to ensure higher 
[power] generation.
The use of drones laded with thermal camera and GPS enables perfect monitoring of 
module behavior, and defects are diagnosed through machine learning and AI-based 
data analytics. With string-level monitoring features, it is now possible to communicate 
string data through IoT, leading to error-free data for accurate assessment. With multi-
MPPT (maximum power point tracking) string inverters using high-end algorithms, 
it is possible to assess the behavior of each string, including the I-V curve. This can  
effectively prevent technical issues, improve O&M efficiency, and reduce O&M costs.

Power electronics can be the cause of failures in solar installations. In India, what 
are the specific requirements that inverters must meet?
Reliability and performance of power electronics-based devices are critically dependent 
on the ambient temperature, humidity, and presence of vermin, etc. Tropical countries 
like India are characterized by high temperatures and levels of humidity, and also have 
the presence of lizards, rodents, and snakes. The inverters must be designed to have 
protection from such extremes.

Sunil Jain is the CEO and Executive Director of Hero Future Energies (HFE), an independent power producer that 
has an installed capacity of 1.2 GW and is striving to cross 3.5 GW by 2022.
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What made you choose Huawei as your preferred inverter partner?
Huawei is one of the largest R&D-oriented organizations, with their products using 
state-of-the-art technology. The company manufactures high-efficiency string invert-
ers, with greater than 99% efficiency and the multi-MPPT feature, unlike central invert-
ers which carry efficiencies of approximately 98.3% and single MPPT. Multi-MPPT is 
extremely advantageous for installing PV systems on any land profile, including high 
sand dunes or mountainous zones. Due to Huawei’s high-end technology, it is possible 
to load such inverters beyond 200% DC. There is an observable gain of more than 3% 
vis-à-vis central inverters. With the inverters being distributed in nature, their mean 
time to repair is also very low.

Due to falling tariffs, does the thinning of profit margins mean compromises on the 
quality of the projects?
The solar PV sector has gone through an immense innovation phase and a great learn-
ing curve. Initially, the balance of system design was drawn in equivalence with ther-
mal plants, which run at 100% capacity, 24/7. Designers have gradually unlearned that, 
and adapted to the behavior of solar PV plants. This has led to innovations and optimi-
zations without compromising quality.
For large-scale PV plants, better data analytics and smart monitoring of the plant are 
possible, which can ensure better preemptive maintenance and improved generation. 
Tariffs have fallen due to the aforementioned points, and the immense price reductions 
in modules. It is therefore believed that there need be no compromise in the quality.

How can O&M costs be minimized over the life cycle of a project?
More and more usage of smart technologies such as robotic cleaning, soiling loss mea-
surement kits, drone-based thermography, smart inferences through machine learn-
ing from SCADA data analytics, automated grass-cutting machines, and inverter and 
transformer health diagnostics through machine learning can minimize O&M costs 
without any compromise, and even with better generation. 

“The solar PV sector has gone through an immense 
innovation phase and a great learning curve,” says 
Sunil Jain, CEO and Executive Director of Hero Future 
Energies.
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Six trends of inverters 
accelerating PV grid 
parity

String inverters become the 
mainstream
According to IHS Markit, Wood Macken-
zie, and other leading market researchers, 
the global market share of string invert-
ers over central solutions continues to 
increase, and surpassed that of central 
inverters for the first time in 2017. Smart 
string inverters provide high efficiency, 
high availability, and multiple maximum 
power point trackers (MPPTs) to bring in 
higher energy yields. Without vulnerable 
parts or fuses, string inverters can reduce 
the initial investment and opex while 
simultaneously increasing PV system reli-
ability. Huawei says that BOS costs can be 
reduced by 4.5 cents per watt.

1500 V as standard
With lower costs and higher efficiency, the 
1500 V system is becoming a mainstream 
solution for large-scale, ground-mounted 
PV plants, particularly in emerging mar-
kets. According to data from IHS Markit, 
the shipment of 1500 V solutions for large-
scale, ground-mounted PV plants in 2018 
(excluding China) reached a 62% market 
share.

The 1500 V inverter solution is used 
for global low electricity price markets 
and non-subsidized PV projects, and has 
been widely adopted in India, the Middle 
East, and Latin America. Compared with 
the 1100 V system, the 1500 V system has 
a higher voltage and longer string length, 
reducing the equipment, cable, and con-
struction costs. A project’s BOS costs 
can again be reduced by approximately 
five cents per watt, according to Jeff Yan, 
senior product manager at Huawei.

“The 1500 V devices, including invert-

ers, have been delivered on a large scale 
in 2018 as the first choice for utility-scale, 
ground-mounted PV plants,” says Yan. 
“After seven years of the concept period, 
new product period, and verification 
period, we are achieving grid parity.”

Bifacial module+string 
inverter+tracker
With the popularization and application 
of bifacial PV modules in combination 
with trackers, the upgrade of support-
ing inverters becomes inevitable. “Smart 
string inverters reduce the loss of string 
mismatch and integrate support control, 
power supply, and communication man-
agement at the same time, which greatly 
improves the energy yield of the sys-
tem,” says Yan. He also gives an example, 
explaining that the measured data of a PV 
plant in Qinghai, China shows that the 
energy yield of a PV plant using the bifa-
cial PV modules+trackers+Huawei smart 
string inverters solution is increased by 
more than 20%.

PV+storage systems
Energy storage is of great importance 
to the global energy transition. Due 
to cost factors, the industrialization of 
PV+storage is still in the stage of subsidy-
driven development. However, the pace 
of marketization of PV+storage is accel-
erating. The application of the PV storage 
systems will further drive the evolution 
of the inverters to be the energy manage-
ment center for PV plants.

Proactive safety protection
There is no doubt that a PV plant’s value is 
strongly influenced by its safety features, 

The United States, Europe, India, Latin America, the Middle East, and other regions of the world are rapidly 
ushering in a new era of PV grid parity. China is expected to gradually embrace grid parity in 2020. As the ‘brain’ of 
a PV plant, inverters play a key role. Six trends of inverters will arguably speed up the progress of grid parity.
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“ The PV system will 
be inverter-oriented, 
and its digitalization 
and intelligence will 

continue to improve” 

particularly when it comes to the rooftop 
segment. Inverters, with functions such as 
DC arcing detection and safety shutdown 
of PV modules, evolve the safety protec-
tion of PV plants from passive to active.

Digitalization, intelligence, and AI
In the high-speed development of solar 
PV globally, the effect of reducing costs 
using traditional methods has reached its 
limit. The digital transformation of the PV 
industry has become a trend. In the future, 
the PV industry will be digitalized. 
With the development of technologies 
such as big data, cloud computing, Inter-
net of Things (IoT), and mobile inter-
connection, the PV industry will achieve 
visualized management and high O&M 
efficiency. 
The PV system will be inverter-oriented, 
and its digitalization and intelligence will 
continue to improve. 
In addition to energy yield and O&M 
efficiency gains, the ultimate platform for 

future comprehensive energy services is 
emerging.

Smart I-V curve diagnosis
While AI technology will be gradually 
integrated into PV solutions, Huawei is 
already driving this intelligence forward 
with its extensive Smart I-V Curve Diag-
nosis, which is able to carry out online 
analysis of entire strings with advanced 
diagnosis algorithms.

On-site inspection becomes unneces-
sary, with the ability to perform remote 
diagnosis in one-click mode. According 
to the company, a comprehensive diagno-
sis report for a 100 MW PV plant can be 
generated in 15 minutes.

These six major trends of inverter tech-
nology today are vitally interrelated with 
the PV industry’s core objectives of cost 
reduction, efficiency improvement, and 
intelligent upgrades – all of which pro-
vide the opportunity to lower the LCOE 
and accelerate grid parity. 
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The 175 MW Don Rodrigo Solar Plant in southern 
Spain utilizes Huawei’s 1500 V Smart PV Solution.
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“It’s all about bankability, 
and string inverters are 
here to stay”

Prodiel has been operating in the PV sector since 1994, in the early stages of devel-
opment for solar energy. How has the company most changed since then?
Solar technology has advanced significantly, and the capex of the technology has 
changed a lot since we got started. In terms of scope, a 2 MW project was a big project 
in 2005. Today, our projects could be 100 MW and up. Most changes for our company 
from early-on projects have been in the logistics and the engineering.

Prodiel has continued to expand outside of Spain, with subsidiary locations in Chile, 
Colombia, Peru, Brazil, Mexico, Panama, Morocco, Kuwait, Guatemala, and Argen-
tina. Can you talk more about your expansion in Africa?
We are all over Africa looking for opportunity. Prodiel is a company focused on large 
utility-scale projects – we are not doing projects below 15 or 25 MW. Right now, we are 
looking at Ethiopia with upcoming tenders. Senegal is always the hope, but the market 
hasn’t taken off yet. The Middle East is now proving to be a core market for us. With 
significant tendering in Saudi Arabia, the United Arab Emirates, Oman, and Kuwait, 
we are putting a lot of focus on these markets.

Are Latin America and Spain still the most important markets? What is next for con-
tinued expansion?
In terms of sales, yes. Spain is a market that is booming with large-scale projects, which 
is very exciting. For the next five years, we foresee five gigawatts being installed each 
year. Italy is also very promising right now. In Latin America, Mexico is significant, and 
accounted for about 40% of our sales last year. While things have changed, we believe 
that in the mid-term Mexico will be still be a strong market for us. Over the next two 
years, we still expect Chile to grow as well. While the Middle East will not be similar 
in terms of the sales that will be seeing in LatAm and Europe, we are very focused on 
the region. Australia will also soon be a new market where we will be actively work-
ing with industry partners.

Planning and building a large-scale solar plant is becoming an increasingly chal-
lenging business. How has your company continued to succeed through market 
challenges?
Prodiel has continuously focused on growing and expanding our internal expertise 
across all departments, from our engineering to tendering. Right now, we are staying 
on the cutting-edge of machine learning and digital technologies. We have remained 
at the forefront of technologies and markets, and then of course, maintain close part-
nerships with suppliers.

Alvaro García Borbolla is the Director of International Business at Prodiel, a global EPC that has been operating 
for more than 20 years, with 5 GW of solar PV capacity installed. Borbolla speaks to pv magazine about how 
his company has remained successful in a competitive market, its global expansion, and the growth of string 
inverters.

“ The market will 
strengthen in coming 
years, and a higher 

percentage of projects 
will use string 

inverters”
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“ We are staying on the cutting-edge of machine learning  
and digital technologies”

Can you speak to the level that your network of partners 
plays to ensure the bankability of a project?
This is definitely one of the main strengths of Prodiel. 
From 2008 to 2019, this industry has grown enormously, 
and our company has grown with the technology. We have 
long established, strong partnerships with the main equip-
ment suppliers and industry stakeholders. It is crucial to 
work in collaboration with other partners and vendors to 
have the best equipment offering for investors. From con-
cept to completion, projects create a long-term collaborative 
relationship that exists well after the installation is complete. We 
all have to work together as members of a team in order to develop 
excellent work.

How much does Prodiel rely on string inverters for your util-
ity-scale PV plants?
We typically use string inverters for project plants 
with unique characteristics or challenging 
installation requirements. In previous years, 
we have installed more than 200 MW of PV 
projects using string inverters. In our pipe-
line, we have more than 300 MW of project 
capacity planned [utilizing] string invert-
ers. We specify Huawei for string inverter 
projects.

What advantages has Prodiel found 
in using Huawei string inverters? In 
which markets are they used?
The main advantage is the produc-
tion. Their reliability and strong per-
formance in intense and unique 
environments has been extremely 
beneficial. We use Huawei inverters 
a lot in high desert areas. Having the 
ability to easily change the inverter if 
it is broken increases the reliability of 
the plant enormously. We have used Hua-
wei inverters in Spain, the Middle East, and 
now Mexico. I think that the market will 
strengthen in coming years, and a higher percentage 
of projects will use string inverters. It’s all about bank-
ability, and string inverters are here to stay. 
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“We have remained on the 
forefront of technologies 

and markets, and then 
of course, maintain 

close partnerships with 
suppliers,” says Alvaro 
García Borbolla about 

Prodiel’s success over the 
past couple of decades.
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“ We just simplified everything in our 
solar plants using these inverters”

French solar explorers 
acquire taste for  
Huawei inverters

F rance is gently warming to the util-
ity-scale projects that have come to 

dominate global photovoltaic installa-
tions, but according to Guirec Dufour, 
CTO of green energy producer Quadran, 
the French solar sector remains beset by 
regulation. He says that lengthy processes 
to obtain building authorizations, restric-
tions on the use of farmland, and excep-
tionally demanding national construction 
codes are typical French syndromes.

“European rules are not even good 
enough for us,” says Dufour. “We have 
to make up our own that are even more 
constraining.”

Over the past decade, Dufour has made 
a career of solving technical holdups on 
renewable energy construction sites. His 
efforts have been met with success. When 
he joined Quadran in 2008, he was one of 
just four workers. Following a period of 
brutal market consolidation, the firm has 
emerged with 250 employees, operating 
some 250 MW of solar plants, 500 MW 
of wind farms, and 20 MW of hydroelec-
tric and biogas recovery units. Its achieve-
ments have attracted two acquisitions in 
the past two years, the latest from oil giant 
Total.

Quadran attributes its growth to the 
company’s agility in reaching new mar-

kets and implementing new solutions. 
The company has learned tricks in solv-
ing offbeat challenges that have given it a 
competitive edge in its core market. Two 
years ago, Dufour put this resourcefulness 
to the test when he set out to design the 
first 11 MW solar farm in New Caledonia, 
a French territory located in the South 
Pacific, 1,200 kilometers east of Australia 
– and about as far removed as geograph-
ically possible from Quadran’s offices in 
Béziers, France.

Further and smaller
“The time difference between headquar-
ters and New Caledonia is nine hours,” 
Dufour says. “If you need to call someone 
in Europe, it is simply impossible.” That 
proved problematic. Conducting main-
tenance tasks on key components such 
as centralized inverters would typically 
require specialized technicians and heavy 
equipment that was unavailable on loca-
tion and expensive to import.

“PV in New Caledonia basically did not 
exist two years ago when we started build-
ing the plant. You couldn’t find trained 
personnel to maintain centralized invert-
ers,” says Dufour, “And if you trained 
workers yourself, they were likely to go 
work for the competition in the follow-
ing 15 days, leaving you constantly train-
ing new staff.”

Instead of meeting the human resource 
challenge head on, Dufour shifted con-
struction of Quadran’s New Caledonia 
solar park to string inverters, which were 
lighter and easier to install than central-
ized. He connected all 43,000 solar panels 
of the project to the grid using 300 Huawei 
FusionSolar string inverters, each with a 
capacity of 33 kW.

“In the past, large projects had to adopt 
central inverters because decentralized 
inverters were not powerful enough,” 

After streamlining construction of photovoltaic arrays as far abroad as New 
Caledonia and Zambia, French developers are starting to roll out a new 
generation of inverters across their home market.
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explains Dufour. “Now, Huawei products 
can reach power outputs of up to 100 kW, 
so we can use string inverters on large 
plants too.”

Smaller and simpler
In terms of maintenance, decentralized 
string inverters offer an advantage over 
central in that they require no specialized 
engineers or lifting equipment to install. 
Three workers can transport the hardware 
on-site by hand, and connect it without 
risk. If an inverter malfunctions, instead 
of flying in heavy equipment or represen-
tatives from its manufacturer to repair the 
device, local workers can simply unplug it 
and install a replacement.

“We just simplified everything in our 
solar plants using these inverters,” says 
Dufour, explaining that the entire fleet of 
Huawei products in New Caledonia have 
only recorded two faults since their instal-
lation. “They are much more reliable and 
require absolutely no maintenance. If we 
have a fault, we just swap the component.” 

It is still early to quantify these benefits, 
but he expects that the string inverters 
in the project are drastically reducing its 
maintenance costs.

Since its experience in New Caledo-
nia, Quadran has commissioned Hua-
wei inverters to connect close to another 
100 MW of installations both at remote 
sites and in mainland France. Among the 
technology’s perks, Dufour says that Hua-
wei is the only supplier he knows of that 
embeds ICT in its inverter hardware to 
supervise plant operation. The product 
offers voltage of 800 VAC, reaches energy 
conversion efficiencies of 99%, and has 
helped meet French construction codes 
for stringing PV modules in parallel.

“Because you only have two strings per 
entry point, you don’t need to use fuses 
on the DC side. That makes the installa-
tion more reliable,” says Dufour, adding 
that higher AC voltages allow for lower 
losses on the connection to the trans-
former, avoiding the use of AC combiner 
boxes, and that the in-built ICT supervises 
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Neoen inaugurated France’s largest solar carport in April 2019. 
The 16.3 MW installation provides cover for 4,600 industrial 

parking bays.
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the system with no need for additional 
monitoring equipment. “We just have an 
inverter and cables – that is it. That means 
less equipment, and less equipment means 
fewer faults.”

Simpler and safer
Xavier Barbaro, President of Neoen, 
France’s leading independent renew-
able energy developer, agrees that the 
downtime of a PV plant is substantially 
reduced when using string inverters. To 
date, his company has brought 2 GW of 
solar into construction across four con-
tinents. For bankability purposes, Neoen 
signs turnkey engineering, procurement, 
and construction (EPC) contracts with 
its subcontractors, but it still specifies the 
subcomponents that it wants installed.

The company placed its first order with 
Huawei in 2016 after winning a 50 MW 
photovoltaic project in Zambia as a pio-
neer of the Scaling Solar program run by 
the World Bank. Treading new ground, 
Neoen wanted to anticipate logistical 
challenges by supplying the landlocked 
country with small and easy-to-deploy 
inverters.

“We paid a visit to Huawei in Shenzhen, 
China, not really knowing what to expect,” 
says Barbaro. “But we liked what we saw. 
In terms of manufacturing, it was really 
world class.” He initially valued the small 
scale of the FusionSolar inverter for the 
project in Zambia, and has since grown 
fond of its convenience and performance 
as well.

“Huawei has proven a reliable sup-
plier with a very convincing product,” he 
says. “So far, we have had no issues with 
any of the Huawei inverters that we have 
installed.” Since 2016, Neoen has ordered 
FusionSolar inverters for some 300 MW 
of photovoltaic plants across Zambia, 
Argentina, and the largest carport instal-
lation in France, which it inaugurated in 
April 2019.

“ The next frontier is probably opex 
optimization, and there is a lot to gain 

from inverters in this area”

Quadran’s 11 MW solar plant on the South Pacific 
island of New Caledonia during its construction 
phase. The company specified Huawei’s FusionSolar 
string inverters, which have supported the remotely 
located project’s construction and operations.
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Safer and cheaper
Barbaro says that simplicity offers advan-
tages beyond construction sites, as lend-
ers for Neoen’s renewable energy projects 
are cautious about the industrial choices 
that his company makes. He says that 
Huawei products have proven bankable, 
reassuring financial backers, and bring-
ing down the overall cost of projects. 
“What we value is experience and exper-
tise,” says Barbaro. “If you have dozens of 
gigawatts of installed capacity, you have a 
lot of experience covering a lot of differ-
ent situations.”

Neoen is notably building a 200 MW 
solar plant in Argentina, located 4,000 
meters above sea level. Not all inverters 
work at this altitude, but Huawei products 
have been deployed successfully under 
similar conditions in China.

“We tend to go with suppliers that can 
prove their point when they argue that 
their product offers the right choice for a 
situation that we face,” says Barbaro. “That 
is something that we have with Huawei.”

In today’s competitive market, Barbaro 
says that even curtailing financial pro-
visions for inverters can have a decisive 

impact on the operation and maintenance 
budget of a photovoltaic project.

“Solar is now reaching prices under 
$20 per MWh, and that is really a game 
changer,” he says. “Every step in the proj-
ect has been a part of that achievement, 
including the inverters. They represent 
6-7% of a PV installation’s capital expen-
diture and play an even bigger role in its 
operating costs.”

Whereas capex optimization has dom-
inated LCOE improvements over the past 
five years, Barbaro argues that “The next 
frontier is probably opex optimization, 
and there is a lot to gain from inverters 
in this area.”

“That is how we decided to also use 
Huawei inverters in France,” says Barbaro. 
“Of course, logistics in France is easier 
than in Zambia, but the product remains 
relevant.” He explains that FusionSolar is 
low-risk, user-friendly, and increasingly 
geared towards interoperability, con-
cluding that “Huawei wants to make sure 
that their product is easy to package with 
substations and hardware coming from 
other suppliers,” and he concludes: “That 
is something that we like.” 

French developer Neoen was selected to build 
Zambia’s largest PV plant. The 54 MW installation was 
built in partnership with First Solar.
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European distribution    insights 
Which markets have performed most strongly for you over the last year – Germany, 
the U.K., Italy, the Netherlands, or Spain?
Our home market is Germany, where our headquarters and our two German support 
offices are located. Consequently, we are much stronger in this market.
In the last quarter of 2018 as well as the first quarter of 2019 we have experienced a 
sharp increase in terms of sales volume, which some analysts believe is related to leg-
islative changes and expect it to settle in Q2. Legislative changes are, in our view, not 
the only driving factor. We can also perceive a supply bottleneck in PV modules, which 
is potentially limiting growth to some extent. On the other side, the increased efforts 
from our distribution partners, as well as the new products launched by Huawei in the 
last year, have clearly contributed to an increase in market share – this is why we cur-
rently are quite optimistic.
In the Netherlands we have had a very strong increase in volume. Our team in Utrecht 
is highly successful in correctly understanding the needs of our distribution partners 
and their customers there, as well as in nearby Belgium. But not only in the commer-
cial and industrial market segments are we performing well – we are also seeing a very 
healthy business in the residential and utility-scale market in those countries.

While the landscape in each market will vary from country to country, what market 
segment is most promising for you?
Wattkraft is very active in the residential as well as in the commercial and industrial 
market segments through its partner network, but we also have identified good oppor-
tunities in utility-scale plants.
That said, Germany is our core market and legislation there favors PV plants below  
750 kW, placing the focus on the commercial and industrial segment. Germany also 
has an active residential market, with a very promising evolution in the sales of PV sys-
tems which also include energy storage.
Precisely for this market segment, Huawei successfully launched last year its hybrid 
inverter family, called Smart Energy Centre, which is a PV inverter, with a battery inter-
face, and the energy management and Wi-Fi communication to a mobile phone app 
and through the Internet, all in a single, lightweight device. It is a very exciting prod-
uct, which is being well accepted in all European markets.
Very recently, Huawei also announced the market launch of its new three-phase inverter 
family ranging from 3 to 20 kW in power output, with extended communication capa-
bilities. This family of products is the common link between the residential and the C&I 
market segments, as it addresses both.

Did you already experience a boost in sales resulting from the presumed “solar 
renaissance” in Europe?
Wattkraft is constantly increasing its market share through its distribution partner 
network in Germany, Benelux, Italy, Spain, and Portugal, where we are official part-
ners of Huawei.
We all experienced sharp growth in terms of sales volume, and we believe that this not 
only happened because of the market evolution itself, but also due to an intense effort 
of all partners to bring Huawei into the market.
Although we are quite confident about the European market, we always try to keep in 
mind that in the past the solar industry has experienced high market dynamics, which 
comes from a strong legislative dependency.
The whole energy sector is quite strongly regulated in Europe, and the solar industry 
is being guided by political decision makers into the directions they consider more 
beneficial.
As political changes sometimes take place in a very narrow time period, the solar indus-
try has registered some sharp movements in the past and eventually also will in the 
future, although we believe that frequency will decrease over time.

Wattkraft is a supplier and 
distributor serving EPCs and project 
developers. Francisco Pérez Spiess, 
Director of Technical Solutions 
and Sales at Wattkraft, talks about 
the European market and the 
company’s decision to exclusively 
offer Huawei for their inverter 
product offering.

“We all experienced sharp growth in terms of sales 
volume, and we believe that this not only happened 
because of the market evolution itself, but also due to 
an intense effort of all partners to bring Huawei into 
the market,” said Francisco Pérez Spiess.
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“ Although we are quite confident about the European 
market, we always try to keep in mind that in the past the 

solar industry has experienced high market dynamics, which 
comes from a strong legislative dependency”

European distribution    insights 

As a distributor you work with EPCs and project developers. Can you tell us what is 
of special interest to these customer groups, with regards to inverters, in the Euro-
pean markets that you serve?
EPCs and project developers have slightly different needs in the markets we serve – 
most of them ultimately derive from aspects related to legislative or technical require-
ments, financial questions, expectations on the return of investment, and of course 
risk management.
In relation to inverters, there are many points in common. For example [there is] a 
clear trend towards string inverters, a high interest in cloud monitoring solutions with 
cloud-based servers – even better if these are physically located in countries with strict 
data protection laws, as for instance Germany.
Digital communication features are very important nowadays, and for large EPCs the 
communications infrastructure is always an important cost factor, not only in terms of 
investment, but also in O&M. In this field, Huawei can offer either standard communi-
cation solutions, or more advanced communications directly over the AC cables. This 
allows cost savings and higher reliability, making sure that data collection and plant 
control can be kept fluent. For more advanced users, Huawei also offers an optional 
I-V curve analysis and diagnostic service that allows for identifying several potential 
problem sources on the modules. This is a very powerful tool for optimizing preventive 
and corrective O&M costs, not just during operations over the years, but also at the ini-
tial stage to identify commissioning mistakes which you would never be able to find or 
even realize without such a functionality.

Wattkraft specifies Huawei inverters 
exclusively. Why did you settle on this 
brand?
Opposite to other players in the market, 
Wattkraft decided to focus only on one 
brand. What we expected to achieve was a 
higher degree of specialization, improved 
added value for our customers, and a 
tighter commercial and technical rela-
tionship to the manufacturer.
Above all else, there is a very simple rea-
son for us to focus on Huawei: Based on 
the low failure rate, the high yields, and 
the technical and financial background of 
the company, it is by far the best inverter 
you can get in the market. 

Wattkraft recently received Huawei’s first Certified 
Service Partner accreditation for solar, highlighting 
the distribution company’s technical capabilities and 
expertise.



Sakaka solar PV project timeline

2016

•  April 25: Saudi Arabia launches  
Vision 2030 strategy

•  June 6: National Transformation  
Program released

2017

•  February 2: Renewable  
Energy Project Development 
Office (REPDO) created

•  February 20: RFQs released
•  April 10: Round 1 qualification 

results
•  April 17: 300 MW Sakaka  

solar PV plant RFP announced
•  October 3: Public bid  

disclosures

2018

•  January 4: Shortlisted  
companies released

•  February 6: Winner announced
•  November 15: Financial close
•  November 21: Construction 

began

2019

•  October: Expected completion

Source: Data compiled by LeAnne Graves
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A new kingdom

S audi Arabia’s first utility-scale solar 
photovoltaic project, known as 

Sakaka, began construction in November 
2018, and it heralds a new energy era in 
the kingdom.

The wheels began moving in 2016 with 
Saudi Arabia’s Vision 2030 strategy, a plan 
to pivot the kingdom away from its long-
term reliance on oil. Saudi Crown Prince 
and Deputy Prime Minister Mohammed 
bin Salman (MBS) is credited with cre-
ating the vision, which has evolved into 

something much more comprehensive 
since those early days.

However, the country was up against 
memories of how an earlier plan from 
2010 had failed to materialize – so why 
would this be any different?

The biggest reason was that this was 
the first time that the kingdom’s renew-
able energy strategy had been directed by 
the government.

Described as the “risk-taker,” MBS set 
forth a strategy aimed at increasing its 
renewable energy capacity three-fold with 
an initial target of 9.5 GW by 2023 (known 
as the National Renewable Energy Pro-
gram). Another difference was that incre-
mental targets were released under the 
National Transformation Program (NTP) 
of 3.45 GW by 2020, an investment that 
would require between $30 billion and 
$50 billion.

Progress continued just two months 
later with the creation of the Renew-
able Energy Project Development Office 
(REPDO), a team falling under the energy 
ministry’s umbrella tasked with overall 
responsibility for the execution and deliv-
ery of the program. The division included 
members from every major energy entity 
in the country: Saudi Aramco, Saudi Elec-
tricity Company, Electricity and Cogen-
eration Regulatory Authority, and King 
Abdullah City for Atomic and Renew-
able Energy. REPDO oversaw the tender 
process and immediately began work, 
with the Sakaka power plant as its first 
undertaking.

Companies began preparing for the 
300 MW Sakaka solar power project after 
the request for proposals was announced 
in April 2017. By the time bids were 
announced six months later, eight con-
sortia had submitted bids.

Saudi Arabia is turning toward solar technology with its first utility-scale 
project. The Sakaka PV installation is a testament to changing times 
in the global energy supply. The landmark 300 MW project is currently 
under construction, and will incorporate Huawei’s proven string inverter 
technology.

“ This was the first time that the 
kingdom’s renewable energy strategy had 

been directed by the government”
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But in January 2018, the shortlisted bid-
ders only included two companies: ACWA 
Power and Marubeni. REPDO said at the 
time that each bid had been “subjected to 
a detailed evaluation of material compli-
ance to RFP requirements, including the 
30% local content component for round 1 
NREP projects,” and that the companies 
were invited to participate in future proj-
ects. This was the first time in the region’s 
solar tendering process that the lowest 
price consortium was not selected, and it 
piqued the interest of those that were pre-
viously wary of stepping into Saudi Ara-
bia’s renewable energy sector.

That was the point when the Sakaka 
solar power plant had begun moving rap-
idly. The next month, the ACWA Power-
led consortium with Al Gihaz Hold-
ing, was awarded the 300 MW project 
and a financial close was met in Novem-
ber totaling $320 million. A project com-
pany was created, Sakaka Solar Energy 
Company (SSEC), with ACWA holding 
a 70% stake and Al Gihaz the remainder. 
Through the project company, the 25 year 
build-own-operate power purchase agree-
ment was signed with Saudi Power Pro-
curement as the offtaker.

Domestic content
The first round of projects, which includes 
Sakaka, must have local content of at least 
30%, which is not difficult for the chosen 
developing consortium, as both ACWA 
and Al Gihaz are Saudi firms. In addition, 
the chosen O&M provider, NOMAC, is 
also from the kingdom (and previously 
worked with ACWA on the Noor solar 
projects in Morocco).

Then ACWA decided to try something 
new in the region: string inverters. His-
torically, utility-scale plants on flat land 
have primarily specified central inverters. 
However, string inverters provide a differ-
ent set of benefits.

String solutions provide more flexi-
bility than central. And unlike one cen-
tral unit, repairing or replacing a rogue 
string inverter is far less complicated 
and has much lower impact on the entire 
system.

ACWA chose to use Huawei as the sole 
supplier of inverters, using its FusionSolar 
1500V Smart PV Solution which includes 
the SUN2000-90KTL string inverter and 
FusionSolar Smart PV Management Sys-
tem. This set solution will increase the 
energy yield by up to 2% while totaling 
the same capital expenditure required for 

central inverter systems. Huawei said that 
the decreased cost associated with opera-
tions translates to a lower levelized cost of 
electricity. Paddy Padmanathan, CEO of 
ACWA, said that string inverters are sta-
ble, with a shorter delivery time that could 
shave 10% off the overall total construc-
tion costs.

The Sakaka project is expected to be 
complete in October, providing enough 
electricity to power 45,000 homes in the 
Al-Jawf region, while offsetting 430,000 
metric tons of carbon dioxide per year. 
And according to Padmanathan, the proj-
ect could provide a blueprint for more 
string inverters being adopted through-
out the region. 

“ The decreased cost associated with 
operations translates to a lower levelized 

cost of electricity”
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Shedding light on PV 
development in MENA

What obstacles have you faced in the MENA region?
There is still a great deal of disbelief with people still questioning the technology. People 
are slow in coming forward and launching projects because they’re nervous. There’s still 
a misunderstanding to calculating the costs and in many instances, people aren’t calcu-
lating the amount of money they’re spending on current generation right now with fos-
sil fuel plants. If they saw those numbers, they’d realize that it’s so different than what 
renewable energy can provide.
That said, what we are seeing are more entrants jumping into the market as it grows. 
There’s been about 20% more newcomers over the past five years – the companies have 
tripled. Every tender brings new people. If you look back at Dubai’s Mohammed bin 
Rashid Al Maktoum solar park’s second phase, there were 14 bidders. No one else has 
achieved that yet, but if you look, you’ll notice three or four of the same companies in 
recent tenders, but the rest are all new. Some come, try, and leave. Then they return. It’s 
a very dynamic sector right now.

What benefits have come to the region thanks to China’s Belt and Road Initiative?
China is reliable and a capable source of construction capacity. They’re also a compet-
itive source of technology, with companies such as Huawei and Jolywood – who are 
capable, reliable, and cost competitive. And China can provide access to finance with a 
great deal of debt financing at the durations we need in a cost competitive way.
The notion that China is dumping cheap money is untrue. They evaluate in the same 
way as others, but the big difference is that China has the bandwidth to provide instant 
large sums. With a typical non-Chinese or regional lender, there will be a struggle to 
lend $50 million. In a $1 billion project where you need $800 million in debt, inter-
national banks will be hard-pressed to be able to provide $40-50 million apiece. The 
regional banks that have more capacity, perhaps they can provide $150 million. How-
ever, the Chinese can coolly write a check for $100 million.

Speaking of costs, what kind of returns on investment are you typically seeing with 
ACWA?
Electricity tends to be calculated in local currency. In places like Egypt, this matters. 
Once we take the currency risk away, these are all single-digit investments. However, 
once you have the currency risk, that puts you into the double-digit domain.
Returns on investment in MENA are comparable to elsewhere in the world. These are 
utility-scale projects and they’re essential. Utilities will think hard before stopping a 
payment or else the lights will go off, so the risk profile is very different.

Why did ACWA choose to incorporate string inverters on the landmark Sakaka proj-
ect in Saudi Arabia’s Al-Jawf region?
String inverters are stable and have a slightly higher yield when compared to a central 
inverter solution. Other benefits include lower O&M costs, including a shorter deliv-
ery time which allows us to build the plant slightly faster. On an 18 month build, for 
instance, this could mean an overall 10% shaving off of costs.

The Saudi-based energy giant awarded the landmark Sakaka project provides insights into the region’s growing 
PV market. Paddy Padmanathan is the President and CEO of ACWA Power, an international developer, owner, and 
operator of power generation and water desalination plants carrying a portfolio valued in excess of $30 billion. 
The company has more than 29 GW of energy capacity installed across the Middle East and North Africa, South 
Africa, and Southeast Asia, and nearly 1 GW of solar PV projects installed in the MENA region.

Paddy Padmanathan, President and CEO of ACWA 
Power: “String inverters are stable and have a slightly 
higher yield when compared to a central inverter 
solution.”

Ph
ot

os
: A

CW
A

 P
ow

er



Markets & Trends

35 Huawei Special | www.pv-magazine.com

Do you believe upcoming projects in the region will use this type of technology?
I don’t see why not. We will continue to use string inverters for sure, and I’m sure oth-
ers will do the same.

What are your priority regions over the near-term?
We will continue to focus in markets where we already are, which are 12 countries. This 
year, we’re starting to look into Ethiopia as well as Uzbekistan, Kazakhstan, Senegal, 
Mauritania, and Botswana. We’d like to do more in Indonesia, Tunisia, and Vietnam.
We expect to see a revenue growth of 20% year-over-year, but our target right now 
within the next five years is to double the number of countries we operate in and dou-
ble the amount of assets we have contracted. 

“ We will continue to use string inverters for sure,  
and I’m sure others will do the same”

ACWA Power’s Shuaa project, the second phase of the Mohammed bin Rashid Al Maktoum 
solar park in Dubai, set a world record for solar pricing in 2015 and can be seen as the catalyst 
to the rapid price declines in the region.
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Full steam ahead for IoT in PV
N ever before has the energy system 

been more complicated than it is 
today. With increasing numbers of dis-
tributed generation assets, grid operators 
are tasked with ensuring the stability of 
the system – and continuing to do so at a 
competitive cost.

Solar photovoltaics has experienced a 
major uplift buoyed by global uptake in 
residential and small C&I assets. Over the 
past two decades, the European power 
system has increasingly featured more 
distributed assets, which have yet to be 
optimized.

Through ingenuity and the develop-
ment of synergies between sectors, energy 
system engineers from around the world 
have found a way to not only offset the 
strain that variable renewable energy 
assets can put onto the grid, but to also 
use them in building network resiliency – 
at a price point more attractive than con-
ventional methods.

In markets with a high penetration of 
distributed assets, the question of how 
best to accommodate the use cases of 
these assets has come up. Intelligent soft-

ware solutions have been brought to the 
market by a plethora of power electronics 
companies, utilities, and other new stake-
holders in the energy business. Solutions 
such as virtual power plants (VPPs), smart 
grids, and microgrids provide compelling 
examples of resilient and cost-effective 
grid infrastructure.

To pull this trick off, inverter manu-
facturers have started leveraging proprie-
tary Internet of Things (IoT) applications 
into their equipment. According to IHS 
Markit nearly 11 million solar inverters 
will be sold in 2019, presenting an enor-
mous number of data points which could 
add significant value to infrastructure if 
used smartly. Connect, collect, compute, 
and create: This is the new model for the 
energy ecosystem. The days of relying 
solely on poles and wire are over.

While still in its infancy, the market has 
already made strong use cases for VPPs, 
microgrids, and smart grids. A high 
degree of expertise in digitalization of the 
energy system has become a critical aspect 
for each inverter manufacturer to survive 
in the years to come.

Thanks to an energy system that 
increasingly converges between 
sectors, the deployment of 
smart management systems is 
creating a whole range of new 
business cases. In most parts of 
the world, this is stuff of the future 
with experimental trials, yet it is 
becoming more commonplace.
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Huawei’s 11.2 MW rural electrification microgrid 
project in Cameroon powers 166 remote villages, 
providing more than 120,000 people with electricity.
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“ Distributed PV 
projects working as 

mini-grids are a cost 
viable solution to 

addressing the global 
electricity challenge”

Microgrids versus blackouts
One example for such new business cases 
is Finland. After a series of blackout events 
in 2011 and 2012, Finnish policymakers 
reacted by setting a price on power out-
ages. Since 2013, distribution system oper-
ators (DSOs) have been obliged to com-
pensate customers for grid downtime, 
staggered into six incremental increases 
depending on duration. For example, a 
single event outage of 12-24 hours will 
incur a 10% reduction on annual delivery 
fees. Outages of 120-192 hours provide a 
100% discount, whereas outages of more 
than 288 hours will result in a 200% com-
pensation. With this market mechanism 
in place, for many DSOs, it was simple to 
determine the cheapest option to address 
the issue: microgrids. Research performed 
by Lappeenranta University of Technol-
ogy (LUT) found the lowest cost option 
for 10‒40% of medium voltage branch 
lines to be low-voltage DC microgrids, 
according to Navigant’s Peter Asmus.

Microgrid deployment will allow for 
interferences or damages to one part of 
the grid, such as snow on the power lines, 
without impact to other parts of the grid 
further down the line. Smartly managed 
distributed generation assets in each town 
and village can maintain base load power, 
even when power lines in a nearby village 
have collapsed.

Virtual power plants
Europe’s power grid can be further sup-
ported in stability through the imple-
mentation of VPPs. Grid ancillary ser-
vices can be provided by virtual power 
plants at a price point more competitive 
than conventional means.A VPP is a net-
work of decentralized power generating 
units tasked with balancing the grid, facil-
itating the integration of large renewable 
energy capacity into existing energy sys-
tems. With a central IT control system 
that can network and monitor all par-
ticipating distributed energy resources, 
VPPs can be operated as traditional power 
plants with one big advantage – flexibil-
ity. As the cloud is fed with all informa-
tion about the interwoven units and the 
power grid, VPPs can assume a role in 
frequency regulation, and also adapt 
to the continuously changing electric-
ity price when selling output on whole-
sale markets.In some European markets, 
VPPs are already allowed to provide grid 
ancillary services, and the financial out-
look is promising. The German regulatory 

authority, Bundesnetzagentur, publishes 
its monitoring report which lists costs for 
grid ancillary services in the country each 
year. In 2017, these costs came in at close 
to €2 billion. The cost to provide primary, 
secondary, and tertiary balancing reserve 
is about €145 million. A considerable por-
tion comes from compensation for cur-
tailment at €609 million and re-dispatch 
claims of €291 million.

With virtual power plants, grid opera-
tors can tap into distributed solar assets 
to tackle these costs for a fraction of the 
price. The EU’s new clean energy package 
foresees a slow turn toward market-based 
approaches for curtailment and re-dis-
patch. The package identifies the vital role 
of VPPs and permits their use in ancillary 
service markets. As of now, policymakers 
have not yet paved way for the technol-
ogy to address the costly issues of re-dis-
patching and curtailment. However, the 
path could be inevitable.

Rural electrification mini-grids 
For more than one billion people in the 
world, electricity remains unattainable 
or limited. With economic development 
and modern health services hinging on 
electrification, this creates severe impacts 
on the lives of a large proportion of the 
planet. The UN has put electricity sup-
ply far up its agenda in its Sustainable 
Development Goals.Distributed PV proj-
ects working as mini-grids are a cost via-
ble solution to addressing the global elec-
tricity challenge. The generation assets are 
cheap, have low operating expenses, and 
do not require the expansion of grid infra-
structure to remote corners of a country.

Strategic investment growth in off-grid 
solar, mini-grids, and universal energy 
access projects are climbing. A report 
by analyst Wood Mackenzie shows sec-
tor commitments climbing, with a 37% 
increase from 2016 to 2017 and a 22% 
increase from 2017 to 2018. Last year’s 
investment volume clocked at $511 mil-
lion. Until February 2019, nearly $1.7 bil-
lion had been poured into the sector. In 
2017, Huawei developed a rural electri-
fication project with Cameroon’s Water 
Resources and Energy Ministry. The 
smart PV solution provider contributed 
to a scalable solar, energy storage, and die-
sel generator solution. After completion 
of the first phase of the project, Huawei’s 
Microgrid Solar Solution now provides 
166 remote villages electricity to the ben-
efit of more than 120,000 people. 
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“ The distributed 
rooftop structure is 

complex”

Distribution solution
Huawei launches its next generation smart inverter, tailored to C&I and rooftop 
installations.

The FusionSolar Smart PV Residential 
& Commercial Solution is the latest 

addition to Huawei’s comprehensive offer-
ing for the solar industry, completing this 
product line by providing expansion to 
cover the C&I solar segment. As prices 
for solar continue to fall, companies are 
increasingly interested in sourcing their 
own electricity, creating a boom for this 
segment across the globe.

But C&I solar installations bring plenty 
of challenges to technology providers, 
from optimizing energy yields and inte-
grating storage, to ensuring safety and 
security where rooftop installations are 
placed close to populated areas and on 
top of valuable buildings. “The distributed 
rooftop structure is complex,” explains Bin 
Xie, Director of Huawei’s Smart PV Busi-
ness Unit. “And there are still many oppor-
tunities for improvement in the commer-
cial PV segment.”

Huawei’s solution aims to meet the 
specific demands of this fast-growing 
segment through a range of innovative 
features focused on safety, ease of instal-

lation, and simple operation and energy 
management assisted by artificial intel-
ligence. While launched globally at The 
smarter E, initial focus for the product 
will be on European markets, with high 
demand also expected in Australia.

The core of the offering is Huawei’s 
SUN2000 inverter, which for the C&I 
solution is available in 10 different capac-
ities, recommended for installations 
between 3 and 20 kW, with maximum 
efficiencies in the range of 98.2-98.65%. 
All of the extras that Huawei’s FusionSo-
lar Smart PV solution is known for are 
incorporated, such as IP65 protection 
for outdoor installation, fanless cooling 
for increased reliability and compatibility 
with energy storage solutions, and mod-
ule level optimizers. The solution operates 
at a volume of 29 decibels, which Huawei 
describes as ‘library level noise.’

Easy installation
Weighing in at as little as 17 kg, Huawei’s 
C&I inverter is smaller and lighter than 
many of its competitors, and there is no 
need to open the cover during installa-
tion. The company says this means it can 
be installed and set up by just one person, 
saving on time and costs.

To ease the installation process even 
further, Huawei has integrated several AI 
features to its commercial offering. Bring-

At The smarter E Europe 2019 in Munich, Huawei launched a new 
residential and commercial iteration of its proven FusionSolar Smart PV 
solution. The three-phase inverter’s innovations promise quick installation 
and a range of artificial intelligence (AI) features for safe operation and 
easy energy management down to the module level.
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Huawei expects to expand its distributed generation 
market with new a product offering for the C&I sector.
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“ Distinguishing 
actual arcing from 
other noise in the 

cable can be tricky”

ing its experience as a leader in the tele-
communications industry to its solar solu-
tion, Huawei integrates a HiSilicon chipset 
with multiple channel signal modulation 
and transmission features – which it says 
will bring the time for optimizer pairing 
down to less than one minute.

Using AI image recognition technology, 
the solution is able to identify the compo-
nent location and the optimizer QR code – 
automatically generating the physical sys-
tem layout view. This significantly reduces 
time allocation, from more than 20 min-
utes to less than five seconds, according to 
company representatives. Huawei’s Smart 
I-V curve analysis is able to identify mul-
tiple system faults at the touch of a button, 
with no need for additional inspection.

Safety
Fire safety is a key concern in rooftop PV, 
and in many leading markets regulations 
are emerging that require system suppli-
ers to integrate functions such as module-
level rapid shutdown to reduce the risk of 
electrical fires. With its new commercial 
solution, Huawei has gone far beyond 
these requirements with an AI innova-
tion that it says can detect increased risks 
before they escalate, and isolate parts of 
the system to prevent fires before they 
occur. “Rapid shutdown technology can 
reduce the voltage to the safe standard in 
the initial installation and future mainte-
nance scenarios,” explains Xie. “But fun-
damentally, it cannot eliminate the risk of 
fire.”

This is where Huawei’s arc-fault cir-
cuit interrupter (AFCI) comes in. Using 
AI, the solution can detect arcing within 
the system, and automatically isolate and 
shutdown the faulty inverter completely 
until the problem is resolved.

Arcing is one of the most common 
faults leading to fires in a PV system, often 
caused by breakdown of conductor con-
tinuity and system insulation – common 
problems as PV systems age. The elec-
trical breakdown of air that produces a 
prolonged electrical discharge can reach 

temperatures of more than 3,000 degrees 
Celsius. This problem primarily occurs on 
the DC side of a system, as it requires con-
tinuous voltage and other conditions not 
found on the AC side of a system.

To mitigate this risk, more and more 
systems include inverters with an AFCI 
capability. But the detection methods 
deployed vary, and distinguishing actual 
arcing from other noise in the cable caused 
by switching circuits in the inverter or 
even other appliances such as neon lights 
or vacuum cleaners can be tricky, leading 
some solutions to suffer from frequent 
false alarms and nuisance tripping, reduc-
ing the system’s efficiency without any real 
safety concern.

Huawei’s FusionSolar Smart PV Resi-
dential & Commercial solution employs 
an innovative, AI-driven method for 
arc fault detection. According to Hua-
wei, the system can identify a wide range 
of signs that point to arcing and is also 
able to ‘learn’ and accumulate charac-
teristic parameters, improving its abil-
ity to reliably and accurately detect arc-
ing anywhere in the DC line. The system 
also features a confirmation mechanism 
to protect against arc faults, and to effec-
tively eliminate nuisance tripping.

Monitoring
Huawei’s commercial PV solution is  
packed with features designed to give 
system owners insight and control over 
their energy consumption, as well as to 
minimize operations and maintenance 
requirements, and protect the system itself 
from damage and degradation.

Huawei’s inverters also feature built-in 
PID recovery, which in testing conducted 
by Hasselt University’s research insti-
tutes, IMO and IMOMEC, showed that 
a module which suffered 93% degrada-
tion after 96 hours in a testing chamber 
at 60°C, 60% relative humidity, and 1000 
VDC, degraded just 22% under the same 
conditions with Huawei’s PID recovery. 
The built-in PID recovery feature reduces 
output loss by up to a staggering 70%. 

Huawei’s new FusionSolar Smart PV Residential & 
Commercial Solution is ideal for PV projects ranging 
between 3 and 20 kW.



40

Technology

 Huawei Special | www.pv-magazine.com

New arrivals are flirting 
with batteries 

Huawei’s suite of residential products 
has broadened with new arrivals in 

the first half of 2019. In the scramble to 
find more rooftop spaces to be retrofit-
ted with solar PV, system designers have 
been met with the challenge of partial 
shading and otherwise arguably unsuit-
able rooftops.

Huawei’s Smart PV Optimizer 
SUN2000-375W-P2, in combination with 
the company’s new Smart Energy Cen-
ter Sun2000-3-10KTL-M1 (3-10 kW) and 

SUN-12-20KTL-M2 (12-20 kW), promise 
to address the issue. The new residential  
products allow module level power elec-
tronics to be fitted only to the individual 
solar panels that are subjected to unfavor-
able orientation or partial shading.

Instead of fitting 20 or more PV opti-
mizers to offset shading challenges, it 
would now be possible to fit them, for 
example, only to the four modules that 
are affected by the nearby tree or chim-
ney. This further reduces the cost of the 
system, increasing PV’s competitive edge 
in many markets.

The optimizers use DC cabling for 
communication with the inverter and 
other associated power electronics, which 
improves the security of the communica-
tion standard against wireless solutions, 
and eases installation when compared 
to designated communication cabling 
solutions. 

The new inverters weigh about 17 kg 
for the 3-10 kW option and 25 kg for the  
12-20 kW inverter. Thanks to this high 
energy density, outperforming that of 
many competitors, Huawei says that its 
inverter can be installed by one person 
alone. Setting aside the lower weight of 
the inverter, the company also touts that 
its new generation of inverters also has an 
improved cabling interface. The new inter-
face allows installation of cables without 
the removal of the inverter cover, which is 
required for most other inverters. This not 
only helps to further reduce installation 
costs, but also improves the ingress pro-
tection, avoiding installers fiddling with 
the factory condition of the equipment.

Leveraging its expertise in telecommu-
nications technology, Huawei has fitted 
its new inverters with 4G dongles, ensur-
ing stable Internet connection from the 
inverter to the energy management sys-
tem. This could be particularly helpful in 
carport installations or projects where the 
inverter is installed out of reach from a 
homes’ Wi-Fi connection.

The inverter is battery-ready, requiring 
no additional power electronics or new 
cabling should the owner decide to retro-
fit a battery storage system. With feed-in 
tariff regimes fading out in many markets, 
the question of self-consumption or find-
ing alternative revenue streams for pro-
sumers has come into new focus. Most 
new use cases, such as integrating PV sys-
tems into virtual power plants or operat-
ing home appliances to improve self-con-
sumption, require the flexibility that is 
provided by a storage system. While still 
prohibitively expensive in many markets, 
battery systems will become of greater 
interest for many system owners within 
the lifetime of their installation, making 
an easy retrofit an important feature in a 
hard-fought inverter marketplace. 

As the market evolves, so are the products. New arrivals for the residential sector are showing a focus on 
communication standards and storage readiness, two features that are becoming more important for the energy 
system of the future.

Photo: Huawei

Residential generators’ adoption of battery storage is 
expected to rise with technology advancements and 
dwindling incentives for distributed generation.

“ System designers have been met with 
the challenge of partial shading and 

otherwise arguably unsuitable rooftops”
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