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EU must roll with it

Those were the days, my friend. There was a time in the Euro-
pean PV industry when it seemed that the good times would 
roll on forever. Component prices were high, as were subsi-
dies, and it seemed that everywhere you turned someone was 
making money. The parties were lavish and, so too, were the 
budgets. 

But on reflection, it is almost embarrassing to look back and 
think of the money that was spent with such frivolity, instead 
of directing those funds towards securing the long-term and 
stable future for companies and the entire industry in Europe 
and beyond. 

Seen from another perspective, however, the good times laid 
the foundations for the technical progress and the manufac-
turing at scale that has driven PV’s continuing march towards 
competitiveness with conventional power sources to today 
where solar is a serious and mainstream player in the global 
energy space. 

But let us not get ahead of ourselves. The European PV mar-
ket is not in a great state. If it was not for the U.K. market, 
with projects being built out under the previous ROC scheme, 
the continent’s market share would pale in comparison to the 
big three of China, Japan and the U.S. Germany’s monthly 
installations are hitting lows not seen since around 2007 or 
2008. If someone told you in 2010 through 2012 that only 
66 MW would be installed in March 2015, you may have been 
told to get your head checked! 

That is the reality today, and with ongoing market declines in 
Italy, Spain’s anemic installs, and few bright spots on the hori-
zon, Europe is no longer the cradle of the global PV industry. 
In saying that, however, Europe’s PV industry continues to 
deliver innovation employed all around the world, and there 
are serious signs that a mature, stable industry may yet evolve. 

Major utilities like E.ON have pivoted away from thermal 
power and are pushing into solar in a big way (pp. 20 – 21). 
The Benelux markets, led by the Netherlands, show steady 
growth, while France (pp. 50 – 52) is enjoying a strong 2015 
with the 300 MW Cestas project shaping up nicely. Even 
Poland, long eyed hungrily by German developers, has signed 
off on the legislatory framework required for a solar industry 
to take shape (pp. 128 – 131).

On the O&M front (pp. 56 – 58), the techniques and 
approaches being deployed have major potential and will 
deliver further learnings to the global industry. Monitoring, 
fault detection and analysis (pp. 60 – 65) are all also evolving 
at pace.

Looking towards downstream technologies, European com-
panies also feature prominently in any list of new components 
and innovations with the potential to change PV arrays for 
the better and continue to reduce solar’s LCOE. That is why 
in this special edition for the still-relevant Intersolar Europe 
trade show, pv magazine has selected 50 Array Changing 
Technologies for you to peruse and from which, we hope, you 
will be inspired (pp. 66 – 88). 

There should be little surprise that the Tesla Powerwall took 
the number one spot in our Top 50 ranking. Sure, there may 
be many doubts as to the accuracy of Tesla’s messaging at 
the product unveiling, and some competitors appear to have 
superior battery and control technology, but the boost it has 
given to battery storage’s public profile will surely result in 
serious orders from consumers. And there is little doubt that 
many of these orders will come from the established PV mar-
kets of Europe. 

Jonathan Gifford 
Editor in Chief
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Jonathan Gifford speaking to Mario Guzzi, vice president of international  
sales and marketing with Clenergy, and pv magazine’s Calvin Chong at  
the 9th SNEC trade show in Shanghai.
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pv magazine news roundup
The most important solar stories and eye-catching headlines from the past four weeks

PV least-cost option for US utilities
In its latest Utility Solar Market Snap-
shot, the U.S. Solar Electric Power Asso-
ciation (SEPA) reports that solar energy 
is fast becoming a “least-cost” option 
for U.S. utilities. Leading this charge are 
falling power purchase agreement prices, 
sometimes below those seen in the natu-
ral gas market, meaning new U.S. solar 
markets are opening up. States with 
higher solar insolation are also expe-
riencing prices competitive with those 
of natural gas. Favorable energy poli-
cies are further softening utilities up 
to solar, while innovation is coming to 
the fore in terms of a utility’s approach 
to solar development. For instance, four 
utilities have launched pilot rooftop solar 
ownership programs. Community solar 
is becoming a watchword, with SEPA 
reporting that 15 utilities not consider-
ing community programs previously 
were doing so in 2014; a further six have 
implemented them.

France issues PV+storage tender
France’s Ministry of Ecology, Sustainable 
Development and Energy has opened a 
tender calling for solar PV and battery 
installations in the French overseas terri-
tories. The 50 MW comprises 25 MW of 
installations on rooftops and another 25 
MW of PV and battery systems mounted 
on the ground or on parking shade 
structures. The minimum size of a sys-
tem must be 100 kW. The tender’s objec-
tive, the ministry says, is to “deploy solar 
energy which is particularly adapted to 
island electrical systems.” Combining 
innovative storage technology solutions 
with PV, the installations will limit the 
consumption of electricity when demand 
is high, it added. Around three million 
people live in French overseas territories. 
The deadline for tender submissions is 
November 20, 2015.

Global inverter market shrinks 
Data from IHS’s latest PV Inverter Mar-
ket Tracker has revealed the overall global 
PV inverter market shrank 4% in 2014, 
dropping to $6.6 billion in terms of global 
revenue. This new landscape is proving 
tough for European and U.S. inverter 
suppliers, with both SMA and ABB – 
market leaders – losing market share of 
3.2% and 0.8% respectively. Snapping at 
their heels are three Japanese inverter 
suppliers, with Omron, TMEIC and 
Tabuchi ranked third, fourth and fifth in 
global revenue share in 2014. The absence 
of any leading Chinese solar inverter sup-
plier in the IHS global revenue top five 
can be explained by the lower-than-aver-
age inverter prices in China. According 
to IHS, despite experiencing a large gain 
in MW shipment market share, prices 
of $0.07/W in China remain way below 
global averages of $0.16/W, which served 
to undermine the revenue share gains of 
leading suppliers such as Sungrow and 
Huawei.

Egypt signs 220 MW solar deal
Egypt’s Ministry of Electricity and 
Renewable Energy has signed five binding 
MOUs totaling 220 MW of solar projects 
under the government’s FIT program. 
The ministry signed the agreements dur-
ing the Middle East Solar Industry Asso-
ciation (MESIA) Trade Mission in Cairo 
in April. UAE group Access, which last 
week announced plans for a 65 MW solar 
project, has secured a 50 MW PV instal-
lation, according to MESIA. In addition, 
Egyptian group Orascom Construc-
tion (OCI) and Saudi company Alfanar 
are each building 50 MW solar installa-
tions. Overall, Egypt is looking to install 
as much as 2.3  GW of solar power by 
2017, comprising 2 GW of large-scale PV 
and an estimated 300 MW of small-scale 
projects.

Solar to power all of Scotland? 
Data from WeatherEnergy and WWF 
Scotland has revealed that there was 
enough sunshine in Scotland dur-
ing April to meet 100% of the electric-
ity needs of the average Scottish house-
hold, prompting calls for Scotland to 
further embrace the potential of PV. 
According to WeatherEnergy, there was 
enough sunshine to easily meet the power 
needs of homes fitted with PV panels in 
three Scottish cities. In Edinburgh, solar 
energy output was 113% of the electric-
ity needs of an average home, while in 
Aberdeen that figure was 111% and in 
Glasgow it reached 106%. With solar PV 
systems fitted in 35,000 Scottish homes 
and atop 600 business premises, Scotland 
has the future potential to power all of its 
electricity supply with solar, said WWF 
Scotland, calling on more homeowners 
and businesses to take advantage of the 
technology.

Panasonic’s 1 GW module target
Japanese electronics giant Panasonic is 
adding new capacity to two of its exist-
ing HIT PV module production lines in 
Japan under a $79.3 million capital invest-
ment, and is aiming for global capacity 
in excess of 1 GW by 2016. The company 
will add an extra 150 MW of capacity to 
its Shimane and Shiga production lines, 
with ramp-up scheduled for March next 
year. The expansion will add production 
capacity at Panasonic’s three facilities in 
Japan, and at its fab in Malaysia. The aim 
is to expand the penetration of Panason-
ic’s Smart Home Energy Management 
Systems, and continue company growth 
in the strong residential and no-residen-
tial rooftop markets of Japan, as well as 
Europe and the U.S.

 Visit www.pv-magazine.com for the latest 

news,  analysis and opinions on the world of solar PV.
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Honduras

Honduras PV market to outpace Mexico
A report by GTM Research has revealed 
that Honduras is set to surpass Mexico 
as the second-largest solar PV market 
in Latin America, with the country on 
course to install 460 MW of PV in 2015, 
placing it behind Chile. 
The Latin America region will realize 
an additional 2.2 GW of PV in 2015, said 
GTM Research in its latest Latin Amer-
ica PV Playbook, with Chile on course for 
growth of around 1 GW. However, it is 
Honduras’s surge into second place that 
is set to prove most head-turning. Mex-
ico will be pushed down into third place, 
growing by a relatively solid 195  MW 
in 2015 after installing a more modest 
67 MW in 2014.
Behind the Honduras boom is a bonus 
of $155/MWh for arrays completed by 
July. As a result, Honduras currently has 
349  MW under construction, reports 
GTM. “Near-term growth is expected 

in Honduras as several large-scale proj-
ects are slated to be completed in the sec-
ond quarter,” said GTM Research’s Adam 
James. “[By contrast] solar development 
in Mexico has largely been pushed back 
to 2016 with changes to tariffs, regulatory, 
and financing risk.” 
The decline in value of the Mexican 
peso is another factor behind the mar-
ket’s sluggish performance in 2015, hav-
ing pushed up the local price of PV 
components. The falling oil price has 
compounded this trend, itself weaken-
ing electricity tariffs in Mexico. 
While the Mexican solar market has 
not lived up to some previously bullish 
expectations, looking long term GTM 
maintains that by 2020 it will become 
the leading Latin American market. 
James concludes that with rising electric-
ity demand, PV’s improving economics, 
the rebounding peso and likely increases 

in electricity rates will all set the stage for 
strong long-term growth. 
“Unlike many Latin American coun-
tries, Mexico also has opportunities for 
PV growth across all segments – includ-
ing notably, a new competitive wholesale 
market that allows industrial customers 
(60% of consumption) to buy power from 
independent power producers,” writes 
James in the report. 

 www.greentechmedia.com

Jordan

Jordan’s second PV tender leads
to record low tariffs

Four international companies have been 
selected under Jordan’s Ministry of Energy 

and Mineral Resources’ second 
tender program to install 200 MW 
of solar PV, a source close to pv mag-
azine last month revealed. The ten-
der, underway since 2013, included 
financial bids from 33 applicants 
ranging from US$0.0606 to 
$0.087 per kWh, with the four 
lowest bids coming in at $0.0611, 
$0.0679, $0.0761 and $0.0874 
per kWh, respectively. The final 
submission date for bids concluded on 
February 10.
SunRise PV Systems has been selected 
to build its PV project near Al Mafraq, 
about 90 km North of Amman. “Accord-
ing to the tender schedule, a PPA will be 
signed during the next few months. Con-
struction will follow shortly,” said the 
company in a statement. At the time of 

going to press, the 
industry was wait-

ing for the Ministry 
of Energy and Mineral 

Resources to officially unveil 
the other successful bidders. All 

four will sign a 20-year power pur-
chase agreement with the National Elec-
tric Power Company. 
Jordan’s first round of renewable energy 
auctions led to the procurement of 
200 MW of PV capacity divided among 
12 projects of various sizes. Of the suc-
cessful projects, 11  received a tariff 
of $0.169 per kWh over 20  years, and 
one, the Shams Ma’an 52.5  MW proj-
ect, received $0.148 per kWh, also over 
20 years. 

 www.memr.gov.jo
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Complete service for solar installations

As a full-service provider we specia-
lize in technical services for PV sys-
tems and components. Due to many 
years of experience and technical ex-
pert knowledge, we offer our custo-
mers the services required to ensure 
the performance of their systems.

ADLER Solar offers a high level of 
service quality, flexibility and know-
how that enables us to provide 
customized solutions and an exten-
sive service portfolio.

Visit our website or contact us 
directly!

Recall Campaigns  I  After-Sales  I  Testing 

Repair Maintenance  I  O&M Support  I  Logistics

Spare Parts  I  Expert Reports  I Measurement 

Planning Repowering  I  Failure Analysis

Tel: +49 421 835 701 00
Mail: info@adersolar.de
adlersolar.com

Visit us atIntersolarEuropeB2. 350

Ask for our solutions
for O+M support!
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Pakistan

100 MW PV plant grid connected in Pakistan 
The first 100  MWp phase of a 1  GWp 
solar PV park was connected to the grid 
in the Punjab province of Pakistan on 
May 5.The Prime Minister, Nawaz Sharif, 
attended the official inauguration of the 
plant, which is the pilot project of the 
1 GW Quaid-e Azam Solar Park, located 
near Bahawalpur. It officially went into 
operation on April 20 during a ceremony 
attended by both Sharif and the Chinese 
President, Xi Jinping. 
The project has been set up through 
Quaid- e Azam Solar Power (Pvt.), estab-

lished by the Government of Punjab, with 
the task of rolling out renewable energy, 
and specifically solar, projects in Pakistan. 
The government is the sole owner. Over-
all, 6,500 acres of land have been dedi-
cated to the 1 GW park, 500 of which have 
been taken by the 100 MW pilot plant. The 
Pakistani Daily Times reports that it cost 
Rs 15 billion (US$23.7 million). The proj-
ect’s completion comes three months 
after Phono Solar connected a 1.25 MW 
PV plant in the Punjab province, which 

at the time was the country’s largest, and 
just weeks after the Pakistani government 
installed a 1 MW PV array atop the coun-
try’s Parliament House. 
The country’s solar market has received a 
series of recent boosts, including the roll-
ing out of a net metering program, the 
introduction of a funding scheme allow-
ing homeowners to borrow against their 
mortgage for solar installations, and the 
approval of the use of grid-connected 
solar energy in January. Punjab is said 
to be particularly ripe for solar develop-

ment, owing to its high solar irradiation – 
up to 3,000 hours of sunshine annually – 
and favorable policies, including tax and 
custom duty exemptions. 
According to the government, Pakistan 
faces a 6 GW power shortfall. As such, it 
has been focusing its efforts on encour-
aging private sector investment in power 
projects, including in the hydro, wind 
and solar power sectors. 

 www.punjab.gov.pk 
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Tesla

Assault of battery as Tesla unveils its Powerwall storage system

As the last few hours of April ticked by, 
Tesla CEO and clean-tech entrepreneur 
Elon Musk took to the stage at a bustling 
press conference in California. The gath-
ered press corp had heard rumors of a 
“game-changing” announcement in the 
world of renewable energy, and while 
Musk opted for the more Darwin-esque 
“missing piece”, the result was the same – 
the Powerwall home battery pack.
A sleek, typically Tesla product, the 
home battery piqued the interest of the 
mainstream media as much as it did the 
assembled tech and energy journos, and 
triggered a wave of analysis, responses 
and projections among industry insid-
ers. pv magazine kept abreast of devel-
opments as they unfolded, and here is a 
roundup of what we learned …

The details
The Powerwall will be offered to U.S. cus-
tomers this summer, and will hit Europe 
in the fourth quarter. It is available in 
two sizes – a 7 kWh version retailing for 
$3,000, and a 10 kWh version retailing at 
$3,500. The larger Powerwall is optimized 
for backup applications for when the grid 
goes down, while the smaller 7 kWh Pow-
erwall can be easily paired with a solar 
PV system and used in daily cycling to 
extend the environmental and cost ben-
efits of solar.
Musk remarked that the world could 
meet its energy needs with two billion 
Powerwall battery systems. “That may 
seem like an insane number,” he said, 
“but we’re talking about trying to change 
the fundamental energy infrastructure of 
the world.” The batteries will initially be 
produced at Tesla’s factory in Fremont, 
California, before production moves to 
the company’s “Gigafactory” in Nevada. 
According to Tesla, the home battery sys-

tem is ideal for load shifting – charging 
during low rate periods and discharging 
stored power during peak demand peri-
ods – and is also the perfect companion 
to a home solar system. 

The reaction
Tesla’s influence in the electric vehicle 
(EV) market has been to dramatically 
alter the perception of EVs as little more 
than expensive golf carts. Whether the 
same can be done for home storage solu-
tions remains to be seen, but Tesla’s sleek 
design, its low cost and the slick market-
ing and presentation that comes with 
anything Musk-affiliated could prove 
pivotal in opening up the home and com-
mercial storage market. 
“Maybe Tesla is about to demolish the 
idea that we can’t switch from coal and 
gas to wind and solar because of reliabil-
ity issues,” clean energy entrepreneur 
Felix Kramer told the Guardian. “If they 
convince consumers, that changes the 
conversation.”
The early signs were that Tesla has once 
again succeeded in capturing the zeit-
geist. Facebook, Twitter and much of 
social media was abuzz with news of the 
announcement, and sometimes that is all 
it takes for an idea to gain a toehold in the 
public’s collective consciousness.
In a recent GTM Energy Gang podcast 
hosted a few days after the announce-
ment, solar veteran and energy futurist 
Jigar Shah astutely remarked that Tesla 
had orchestrated a slick launch, creat-
ing a desirable product that drew in a lot 
of people that generally don’t follow the 
solar space. 

“This is helping to bring a greater audi-
ence to all other battery product makers 
in the world,” Shah said. “This was a bil-
lion dollars of free advertising for the 

battery industry.” Katherine Hamilton, 
energy policy expert, added: “The Pow-
erwall is for the next generation mar-
kets, the post net-metering markets. It is 
an international product and Tesla is the 
first company to strongly brand battery 
technology and make it desirable.”
“Cheap cells made in the Gigafactory 
are only part of the puzzle,” said Lux 
Research’s Dean Frankel. “Unlike electric 
vehicles, in stationary batteries there is 
more of a relative cost contribution com-
ing from power electronics, software, and 
installation.” 
According to Frankel, without vertical 
integration from supporting industries, 
growth potential for the Tesla Powerwall 
will be limited. The company has entered 
an already crowded market where many 
players offer standalone, solar-con-
nected battery systems. Tesla’s advan-
tage, however, is its scaling capability 
that is unmatched by few of its competi-
tors thanks to its collaboration with Pan-
asonic and relations with SolarCity. 

Providing financing options to cus-
tomers will be key if the storage sys-
tem is to be able to achieve Tesla’s stated 
goal of selling 30% of its output from the 
50 GWh Gigafactory to stationary mar-
kets – something that would net the com-
pany some $3.7 billion by 2020. “Tesla has 
succeeded in pushing down cell and pack 
costs for stationary energy storage, which 
will accelerate this market,” he added. 

The partners
U.S. inverter specialist Fronius will col-
laborate with Tesla from the fourth quar-
ter of the year, bundling its Symo Hybrid 
inverter with the Tesla Powerwall home 
battery to customers in Germany ini-
tially, before rolling out the package to 
the rest of Europe and Australia. 
The Powerwall will also be offered as part 
of AEE Solar’s home PV system. The U.S. 
distributor of residential solar is a subsid-
iary of Sunrun, which is one of the lead-
ing dedicated residential solar companies 
in the country, offering solar-as-a-service 
to American homeowners. 
Meanwhile SolarCity, as expected, 
announced it will incorporate the Pow-
erwall into a turnkey solar offering at 
costs 60% below its previous all-inclu-
sive package.
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Country Currency
Apr. 30 closing  
price (in USD)Company

Change/ 
previous month

NYSE Bloomberg Global Solar Energy Index, six months
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The NYSE Bloomberg Global Solar Energy Index is comprised of companies active across the solar energy value chain 
including the manufacture of solar energy equipment and the financing, development and operation of projects. The 
table above lists the top-weighted 25 companies in the index.
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distribution.
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A healthy ride
NYSE Bloomberg Solar Energy Index: SolarCity’s energy storage launch augments 
investor interest, with 2015 volumes looking positive.

The NYSE Bloomberg Solar Index posted 
another positive performance in April, 
adding 9% in the period. As a solid 4Q14 
earnings period wound down, the early re-
porting companies began to issue mixed 
1Q15 results. Top-weighted Hanergy was 
again a contributor to the positive index 
performance, despite announcing plans 
for a new share issuance. On the policy 
front, Japan proposed a target of a 20% 
reduction in emissions by 2030 ahead of 
the June G7 summit in Germany. In addi-
tion, Latin American countries continued 
to support solar: Mexico set a national en-
ergy production target of 5% renewables 
by 2018 (below an initial draft goal of ~8%) 
and Brazil announced the establishment of 
a US$6.5b fund to finance wind and solar 
projects. The month was capped off with 
SolarCity’s launch of its energy storage of-
fering

Solar stocks traded on Asian exchanges 
were generally on the positive side and 
carried the index performance during the 
month. Top-weighted Hanergy Thin Film 
Power Group was up 3%. Tianjin Zhong-
huan Semiconductor Co Ltd popped 49% 
after announcing a partnership with Apple 
and Sunpower to develop solar projects in 
China. 

On the European exchanges, Meyer 
Burger Technology clawed back 8% after 
entering into a strategic collaboration with 
leading French research center, CEA to de-
velop next generation HJT equipment and 
SmartWire Connection technology. SMA 
Solar bounced back 17% on minimal April 
news flow after several months of weak 
performance.

The major constituents traded on U.S. 
exchanges turned in mixed performances 
in April. SunEdison added 6% as it contin-
ued to execute on its project pipeline. First 
Solar was unchangedSolarCity jumped 
17% on the month on the back of its en-
ergy storage launch with the Tesla Power-
wall battery pack. The majority of Chinese 
ADSs were in the black, with Canadian 
Solar and Trina Solar up 6% and 1% re-
spectively. S

 Adam Krop, The Trout Group LLC
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With more than 10,000 registered trade customers,  
pvXchange is one of the world‘s biggest brokerage 
platforms for solar modules and inverters. Ten years 
of experience in the market and the expertise of more 
than 20,000 successful business transactions are the 
basis for pvXchange‘s monthly analyses of the module 
price developments in the European PV market.
More information: www.pvXchange.com
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As expected, the rise in prices for Asian 
products continued unabated in April. 
The module prices of the few surviv-
ing German and European manufac-
turers appear to have been bogged down 
since the start of the year. A slight up-
draft in the lower price segment, led pri-
marily by German manufacturers, such 
as Heckert and Astronergy, countervails 
softening prices in the upper price seg-
ment. Nevertheless, producers continue 
to squeeze ever more generation capac-
ity into the same area. These days, 260 to 
270 Wp 60-cell modules have become the 
standard, and output continues to rise. 
Higher capacities by area are currently 
possible only with heterojunction cells 

(HIT cells) in Panasonic and Silevo mod-
ules, n-type cells from LG or back-con-
tact cells made by BenQ and Sunpower, 
which also command significantly higher 
prices than the average.

Restrictions imposed by the EU Com-
mission, in combination with compre-
hensive customs inspections, have slowed 
the flow of inexpensive goods from China 
and Taiwan into the European market. 
Furthermore, the latest increase in the 
minimum import price is apparently be-
ginning to have an effect, as the slight re-
covery of the euro exchange rate was not 
accompanied by a commensurate drop in 
module prices. That is making it increas-
ingly difficult to build financially attrac-

tive PV projects. It will be interesting to 
see which products and regions of origin 
are the basis of the winning bids in the 
recently concluded first round of Ger-
man utility-scale projects and when the 
work will begin. Current price develop-
ments, do not favor starting construction 
any time soon.

EU Prosun, an association initiated 
and dominated by German manufacturer 
SolarWorld, has now lodged a new com-
plaint against Chinese manufacturers. 
SolarWorld CEO Frank Asbeck intends 
to spare no expense to prevent the cur-
rently-valid undertaking with regard to 
minimum import prices and restrictions 
from expiring on 7 December 2015. To the 
contrary, he wants to ensure the rapid en-
actment of a follow-on regulation to pre-
vent an expected price drop. Meanwhile, 
the European Photovoltaic Industry As-
sociation (EPIA) has concluded that such 
protectionism in the European industry 
does more harm than good and has hob-
bled market development, prompting the 
association to call for the elimination of 
all market restrictions. This call deserves 
full and unqualified support.

The danger of European manufac-
turers with a similar anti-subsidy bent 
forming a front against the U.S. to pre-
vent price dumping in the sale of power 
storage systems, as Karl-Heinz Remmers 
reported in his recent tongue-in-cheek 
commentary, is unlikely. At least that al-
liance would certainly not be led by So-
larworld, since Asbeck earns good money 
in the states from subsidized module pro-
duction. After all, it is unwise to mess in 
your own backyard. In China, however, 
the supporters of EU Prosun do not even 
have a plot to set up shop on, much less 
a backyard. That makes it easy to set up 
a bogeyman against whom they can let 
off years of pent-up steam. The absurdity 
of this fight cannot be reiterated enough, 
and a common strategy to counter it has 
to be developed and implemented. The 
EU has still not reached a decision about 
the future of minimum import prices – 
not yet, anyway. S Martin Schachinger
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Minimum import price 
effect takes hold
Module prices: Asian modules continue their price rise throughout April, but 
advocates of the minimum import price are winding up to deliver the next 
blow.
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Bell goes for round two
Trade dispute: For the first time ever a large trade group, the European Photovoltaic 
Industry Association, has taken a stand on phasing out minimum prices for Chinese 
PV imports. However, it is still uncertain whether this will come to pass. EU Prosun has 
already submitted more complaints to the European Commission and has announced 
that it will call for an expiry review this fall.

The PV market has undergone significant 
changes in recent years. In many coun-
tries, installation rates have slumped. A 
raft of manufacturers and the jobs they 
provided have been wiped off the map. 
This is due in part to changing political 
conditions. For example, solar incentives 
in many EU countries have been severely 
curtailed in recent years, and some have 

even been amended retroactively. The 
Undertaking is also viewed as a major 
contributor to the stalled PV industry. 
The initial agreement was supposed to be 
limited to a two-year period, set to expire 
on 7 December 2015.

The Undertaking of 2013 established 
minimum import prices (MIP) and vol-
ume limits for crystalline PV products 

imported from China to Europe. Prior to 
the agreement, Prosun EU, a group initi-
ated by SolarWorld, filed an anti-dump-
ing and anti-subsidy complaint against 
Chinese competitors. The complaint was 
an effort to protect domestic manufac-
turers, but in the end the initiative failed 
to prevent the disappearance of a large 
number of European manufacturers.

This, in EU Prosun’s view, occurred 
because the scheme arrived too late. 
In addition, there have been numerous 
attempts to circumvent the agreement. 
As early as last June, the initiative pub-
lished a list of numerous violations of 
the Undertaking by Chinese manufac-
turers. Late last April, the group filed a 
new complaint with the European Com-
mission. With its anti-circumvention 
suit, EU Prosun wants an investigation 
of the extent of deliveries via Taiwan or 
Malaysia to Europe that were re-labeled 
to disguise their Chinese origin. But that 
is just one way to circumvent the Under-
taking. There are almost certainly other 
cases in which the fixed minimum prices 
have been violated by refunds. At any 
rate, European customs authorities and 
the European Anti-Fraud Office (OLAF) 
are investigating possible breaches of 
the import duties and the Undertaking. 
The amount of potential damages is esti-
mated at several hundred million euros.

Violations being investigated
The EU Commission has also found pos-
sible violations by Chinese manufactur-
ers, which they have enumerated in a 
document. For instance, Canadian Solar 
failed to adhere to the MIP requirements 
and, among other violations, allegedly 
sold its solar modules below their set 
value. Competitor ET Solar has been 
accused of selling complete solar farms 
in Europe without separately reporting 
the solar modules used in the facilities 
to the EU Commission. Renesola is also 
suspected of making misleading decla-
rations regarding the origin of its mod-
ules. The company has a large network of 
OEM manufacturing plants. These three 
producers were asked to comment on 
the allegations and were threatened with 
exclusion from the Undertaking. While 
Canadian Solar and ET Solar immedi-
ately rejected the allegations, Renesola 
announced its withdrawal from the min-
imum price arrangement.

In the first round, the Alliance for 
Affordable Solar Energy (AFASE), an 

Minimum import prices on Chinese PV imports into the EU has been a sore topic throughout the industry over 
the past couple of years, with very little end in sight to the political wrangling.
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ABB has been perfecting its technology for 120 years and 
now this know-how has been successfully transferred to 
ABB central inverters, designed for multi-megawatt PV 
power plants and large commercial and industrial PV 
installations. Based on a proven technology platform used 
for decades in utilities and industry, ABB central inverters 
feed power to the public network with high efficiency and 
reliability, helping you to maximize the return on your 
investment. To discover how you can maximize your yields, 
visit www.abb.com/solarinverters

Maximize yields  
without losing
a watt.
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association made up mostly of Chinese PV producers, squared 
off against EU Prosun as an opponent of trade restrictions. In 
late 2013, the association joined the SETI Alliance and now there 
is a new opponent. 

EPIA makes a stand
Somewhat surprisingly, and for the first time ever, the EPIA 
made a clear stand during the SNEC trade fair in Shanghai in 
late April in favor of phasing out MIP in Europe. The associa-
tion no longer wanted to distance itself from the key trade con-
flict. “Sometimes it is better to have a position that later proves 
to be incorrect than to have no position at all,” says EPIA pres-
ident Oliver Schäfer. The board unanimously reached its deci-
sion shortly before SNEC, but only after controversial discus-
sions. “We want free and fair trade. There were certainly good 
reasons two years ago for the EU Commission to choose the 
course it took at the time. Now, however, we do not see these 
reasons anymore,” adds Schäfer, who is also the director of pol-
icy and market development at SunPower, in explanation of the 
association’s stance.

“The new pro-China position is not surprising,” says EU Pro-
sun president Milan Nitzschke. “It is, however, embarrassing for 
a European association. EPIA referring even to the non-pros-
ecution of dumping as free trade is akin to the director of the 
Tour de France calling for all of the competitors to engage in 
doping to give the race a boost.” 

EPIA president Schäfer does not believe that there is still 
unfair competition in Europe, but, he says: “If dumping is still 
going on, the EU Commission has an obligation to sanction it.” 
Nitzschke retorts: “Nine out of nine international cases brought 
against Chinese solar manufacturers have found them to be in 
violation of WTO law with dumping and export subsidies. And 
EPIA dares to speak of fair play and a level playing field? It’s get-
ting hard to take this association seriously.”

Just two days after the EPIA came out in favor of phasing out 
the MIP, Nitzschke, who is also the spokesman of the Solar-
World group, announced the anti-circumvention suit. At the 
same time, he also explained that EU Prosun would file a so-
called expiration review with the EU Commission by the Sep-
tember deadline. If this process is initiated in Brussels, the 
Undertaking will be automatically extended until the review 
is complete.

The EPIA president considers it highly likely that the Euro-
pean Commission will carry out the review, but is optimistic 
that the Undertaking will nevertheless expire in the coming 
year. “We are currently carrying on a number of talks in Brus-
sels to present our point of view, and we’re seeing a positive 
response,” the EPIA president says. According to Nitzschke, 
the investigation is expected to last for at least 15  months, 
which would mean the MIP would apply for all of next year. 
The EU Trade Commissioner responsible for the proceeding 
is extremely tight-lipped with information about the Under-
taking. Nevertheless, a spokesman confirmed that in the event 
of an expiry review, the agreement would continue. “Such a 
review shall normally be concluded within 12 months, at the lat-
est within 15 months after initiation,” he said. Depending on the 
results of the review, the MIP could be abolished or extended.

A matter of representation
Meanwhile, a dispute has arisen between the two counterparties 
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over who now represents the European 
solar industry. EPIA has seen its mem-
bers depart en masse in recent years, but 
it still represents more than 100 European 
companies. Recently, the association 
gained a lot of new faces – some ten O&M 
companies became new members of the 
organization. EU Prosun has approxi-
mately 30 members, most of whom are 
producers and industrial manufacturers 
from Germany, Italy, Spain and Austria.

In view of the composition of its gov-
erning bodies and the association as a 
whole, Nitzschke says that the EPIA can-
not claim to represent the European solar 
industry. To reflect the transformation of 
the association, the EPIA leadership has 
proposed to its members reflagging itself 
as Solar Power Europe. “That completely 
eliminates the troublesome ‘I’, for indus-
try, from the name,” says Nitzschke. His 
opponent Schäfer, not completely with-
out justification, responds: “Where’s the 
‘I’ in EU Prosun?”

He continues: “Cell and module pro-
duction is only part of the photovoltaic 
value chain. Another part of value cre-
ation lies somewhere else entirely – in 
project planning, the O&M business, 
and financing – and those are areas where 
Europe is in the lead.” 

Photovoltaics manufacturers that rely 
entirely on the sale of solar modules as 
their only business model can scarcely 
survive, he says. And the fact that now 
module and cell manufacturers are not 

the only firms involved in the trade dis-
pute is demonstrated by the participation 
of Wacker Chemie, a manufacturer of sil-
icon, that is increasingly on the offen-
sive. Wacker Chemie, which is also rep-
resented on the board of EPIA, explains 
its activism with arguments very sim-
ilar to the association’s – the collapse 
in installation rates and lost jobs in the 
European solar industry. It should not be 
overlooked, however, that Wacker con-
cluded an agreement with the Chinese 
government similar to the undertaking 
that affects its silicon exports. Still, the 
company denies any linkage.

“The minimum price rules and the 
decision regarding anti-dumping and 
countervailing duties on Chinese solar 
imports have contributed significantly to 
the decline in the European solar mar-
ket by about 40% since 2012, said Ewald 
Schindlbeck, the president of Wacker 
Polysilicon at Wacker Chemie AG. “Since 
the introduction of the minimum price 
rules, around half of the jobs in the Euro-
pean solar industry have been lost.” In his 
view, an end to the minimum price pol-
icy would immediately boost growth and 
jobs in Europe.

Pointing to the US market, Nitzschke 
flatly rejects this argument. In his words, 
the U.S. has had the “the strictest anti-
dumping measures in the world.” Nev-
ertheless, he says, the market is boom-
ing and has continued to grow every 
year since the measures took effect, 

with growth reaching 6.3 GW last year. 
For 2015, at least 8 GW in additional PV 
installations are expected. 

Schäfer and Shindlbeck again find this 
comparison misleading. “The U.S. market 
comes from a completely different level to 
the European PV market,” the EPIA pres-
ident says. “In the U.S., by far the biggest 
share of the price of a PV system comes 
from so-called ‘soft costs’ and balance of 
system costs. The fees and prices for the 
planning process, the approval process 
and the actual installation are far higher 
than in Europe. Up to now, cost reduc-
tions in these areas have more than com-
pensated for rising module prices due to 
tariffs,” adds Shindlbeck.

The lay of the land
It is rather difficult to put a figure on the 
impact of MIP for Chinese solar mod-
ules on the expansion of PV in Europe. 
The fact that prices are kept artificially 
high by the Undertaking and thus pre-
vent investment in PV can certainly not 
to be dismissed out of hand. “In the EU’s 
neighboring country of Turkey, mod-
ule prices are about 20% cheaper,” said 
Schäfer. Since April, a minimum import 
price of €0.56/W (US$0.62) again applies 
to Chinese modules in the EU. Follow-
ing a recent fall, prices are back to the 
original level of December 2013. This 
increase from April surprised many mar-
ket participants.

Even long before the increase, EU Pro-
sun had requested a review of the mech-
anism used as a basis for determining the 
minimum price. The determination is 
based on the Bloomberg database. How-
ever, the EU Prosun request states that 
this is “no longer representative” of the 
development of crystalline solar module 
prices. 

The number of Chinese manufactur-
ers in the database has increased consid-
erably since the beginning of 2014, giv-
ing them a much greater weighting. But, 
according to the Undertaking, the spot 
prices excluding the Chinese prices can 
also be used as a benchmark. The EU 
Commission is currently reviewing this 
method.

Ultimately, the Commission will have 
to decide which arguments and facts they 
accept in the trade dispute with China. 
Only one thing seems certain: the mini-
mum import price issue will likely con-
tinue to occupy the solar industry even 
after December 7, 2015. S Sandra Enkhardt

Critics of MIP argue that the ruling has contributed to the decline of the European solar industry by as 
much as 40% since 2012, although that claim is countered vociferously by MIP supporters.
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That startup feeling
E.ON: The utility’s recent announcement that it is to spin off a new clean energy 
division has energized the company from within, with employees now imbibing that 
intoxicating startup feeling, finds pv magazine.

There is plenty of young talent and a 
dynamic boss who is visibly proud that 
solar PV has been given its own business 
unit in E.ON sales. Franco Gola started 
building a consumer business in 2011 
with just three employees. Now, as more 
and more solar companies are struggling 
for survival, his business unit employs 
some 30 engineers, sales staff and other 
experts. Meanwhile, the retail business is 
just a small part of its activities because 
right now, E.ON does it all, from system 
sales to planning and construction, and 
even offers these services to other utility 
companies. 

Even E.ON’s management board has 
taken an interest in the solar activities 
within its sales department. In a corpo-
rate group that currently employs some 
58,000 staff, that is most definitely some-
thing special.

It is no easy task to keep tabs on each 
individual part of the group. The PV 
business falls under the E.ON Energie 
Deutschland GmbH subsidiary, which is 

a sales corporation. In the course of the 
legally mandated splitting of the compa-
ny’s transmission service operation and 
electricity sales activities, the subsidiary 
has taken on all six million of the com-
pany’s power customers. “We now have 
engineers working here that show up at 
construction sites wearing E.ON. jack-
ets and helmets,” says Gola, who is thor-
oughly convinced that this is precisely 
the concept that has led to such success 
because it keeps customers close.

Industrial systems in focus
Nowhere is this advantage of closeness 
more apparent than with commercial 
rooftops. E.ON sales staff have direct 
access to industrial customers who often 
have specially-negotiated power supply 
contracts. The sales reps are privy to the 
prices those customers pay for their elec-
tricity and also their load profiles. This 
makes it possible for sales staff to calcu-
late in advance how worthwhile a system 
is for the respective company, and enables 

them to bring detailed documentation 
directly to the customer consultation. 

E.ON managed to corner a 10% market 
share in the commercial customer seg-
ment within just a few months in Bavaria, 
Germany, where they initiated the busi-
ness as a pilot project. This year, accord-
ing to Gola, the company has rolled out 
the program across Germany.

Gola adds that E.ON has managed to 
do something that many thought scarcely 
possible. That is, sales staff were not only 
trained in renewable energy but, far more 
importantly, displayed a great deal of 
enthusiasm for solar products. 

The transition could not have been 
easy, particularly in light of the fact that 
selling PV systems can adversely affect 
electricity sales, which used to be the core 
business of E.ON Energie Deutschland. 
This is particularly true, considering 
that E.ON focuses on systems intended 
for onsite power consumption. Gola gives 
no indication of whether he had to put 
up a fight to push through this strategic 
orientation.

Clear strategy
Potential internal friction is often one of 
the reasons why, according to the theory 
of disruptive developments, large corpo-
rations with functional business models 
have a particularly hard time implement-
ing new ones. 

A classic example in disruptive inno-
vation theory is the development of the 
steam ship. No boatyard that manufac-
tured sailing ships succeeded in the tran-
sition to the new technology. 

“That’s why, if you believe in the mar-
ket, it would be negligent not to get into 
this business,” says Gola, “especially if 
customers want PV.” He believes in a sus-
tainable market in Germany capable of 
generating revenues of €2.5 to €3 billion 
(US$2.8 to $3.3 billion) annually. Appar-
ently, that is enough for E.ON. And does 
that still work, now that a portion of the 
EEG surcharge is deducted from self-

E.ON installed this large commercial rooftop solar PV system atop the warehouse of Holz Schiller, located in the 
Oberpfalz region of Germany.
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consumed power? Yes, says Gola. It is still worthwhile and, he 
says, following a peak in August, immediately before the reg-
ulation took effect, there was merely a brief dip in the market. 
He said that E.ON benefits from its strong brand, which offers 
security in an often uncertain landscape. 

The veracity of this claim is hard to confirm for an outsider as 
the company does not release its figures. However, for the obser-
vant visitor, a project pipeline tacked to the wall indicates that 
the company is doing brisk business. 

And E.ON has another advantage. Gola and his employees are 
not yet required to turn a profit. E.ON is doing something very 
few solar companies can afford to: it is investing. For example, 
last year the solar experts developed quality guidelines and they 
even wrote a handbook for internal use.

Private end customers
Unlike commercial operations, private end-consumers do not 
have individual customer consultants, and thus E.ON does not 
sell systems to private customers the same way they do to com-
mercial ones. Instead, end-consumers register on E.ON’s web-
site and are contacted by installers working in partnership with 
E.ON. The components are supplied by a network of wholesal-
ers that E.ON has developed over years. 

As is the case with its commercial PV system business, the 
company has the advantage of not having to live off its retail 
business. That means they can still afford to do what many other 
solar companies have long since abandoned. 

For instance, Gola says that E.ON conducts production audits 
to inspect the manufacturers of modules in its portfolio. The 
inspections are performed in conjunction with the E.ON busi-
ness unit that builds large-scale systems. One thing that dis-
tinguishes E.ON from many other wholesalers is that install-
ers must be qualified before they are eligible to receive E.ON’s 
products.

White label products for municipal utilities
E.ON now offers its end-customer portal, including order pro-
cessing by E.ON installers, as a white-label product for munic-
ipal utilities in a concept similar to that of German industry 
leader Greenergetics. That means that municipal utilities can 
offer their customers the same product that E.ON offers without 
having to develop its own order processing system.

Gola’s master of innovation is his employee Johannes von 
Clary who refers to himself as a “company man”, and previ-
ously had completely different roles within E.ON. He says that 
the startup atmosphere, in particular, motivated him to devote 
himself to the development of the PV business. Leasing and 
rental models for PV equipment are new concepts at E.ON, he 
says, as is the combination of PV and heat pumps. In the case of 
the latter, the challenge is connecting the heat pumps in accor-
dance with technical requirements so that they can also be 
operated with solar power.

Von Clary cited the white-label product as an example of how 
E.ON is moving away from the “me-too” products of early days 
to more innovative offerings. 

And what’s more, with its white-label product, E.ON has the 
advantage, through its subsidiary E.ON Energy Sales, of already 
having contacts at large-scale customers, such as municipal 
utility companies that purchase their power from E.ON. S
 Michael Fuhs
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Waiting for a star
Israel: Elections in March may have hogged the headlines coming out of Israel of late 
but, while reporting on location, solar developers told pv magazine’s Max Hall that 
the result of the poll was the very last thing on their minds.

With policy uncertainty the bugbear that 
repeatedly dogs the solar industry world-
wide, it would be natural to expect that 
the general election that recently took 
place in Israel was the biggest concern 
for the sector in that particular corner of 
the Middle East.

But as the dust settles on what most 
observers had long been predict-
ing would be another clumsily bolted-
together coalition, the latest early elec-
tion in a nation that has become used to 
governments lasting less than a full term 
was no more than an irritation for devel-
opers bemoaning a “three-year drought” 
for solar in Israel.

The consensus, though, is that the color 
of the new Knesset is far less important 
than the long-awaited decision over what 
sort of incentive regime is needed to drive 
further solar development.

A still-modest solar sector is in stasis, 
awaiting the regulations to be issued by 

Israel’s Public Utilities Authority (PUA), 
which are guidelines that will dictate how 
the 340 MW of PV called for by a gov-
ernment quota in October will be imple-
mented and what sort of energy mix is 
required to enable the nation to hit its 
2020 climate change goal.

“We have been in survival mode for 
three years now,” says Jon Cohen, CEO 
of Arava Power, one of the pioneers of 
Israeli solar, which developed the Ketura 
Sun project five years ago, the coun-
try’s first commercial solar power field. 
“The effectiveness of the management of 
renewables by the government is to blame 
for the three-year drought in PV.”

In 2012, the government’s renew-
ables ministerial committee reiterated 
the 2020 renewable energy target origi-
nally approved in 2009. The committee 
voted to drive forward renewables but 
the ministry of finance repealed the deci-
sion because that would mean subsidies 

and would have an effect on energy bills. 
The ministry wanted to put the brakes 
on, knowing the longer it delayed, the 
cheaper the cost of PV subsidies would 
be and the smaller the effect on consumer 
bills, though there is some fallacy in their 
thinking.

Still awaiting PUA regulations
“We then went through the appeal, the 
government disbanded in 2013 and there 
were new elections, a new committee 
appointed, a new decision to drive renew-
ables and a new appeal, by the ministries 
of finance and environmental protec-
tion,” saya Cohen. “In October, the deci-
sion was finally made to issue a quota for 
a further 340 MW. The PUA was tasked 
with issuing regulations for the quota 
by 1 January and we are still waiting for 
them.”

Honi Kabalo, an environmental econ-
omist at the PUA, tells pv magazine the 

The skyline of Jerusalem oozes history, turmoil and conflict, but it is a sight that offers hope for many 
and, perhaps, the solar industry too.
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regulations would be ready “in the first 
half of 2015” but admitted that, even then, 
it would be difficult to put a date on when 
a final version would be published.

Kabalo extolls the virtues of introduc-
ing an energy tender bidding process for 
the 340 MW of projects that would take 
the form of reverse-bidding among devel-
opers for the final energy price, stressing 
the need to keep solar energy prices as 
low as possible to keep a skeptical Israeli 
public engaged.

“If you are too stable and don’t amend 
your tariffs, you end up like Spain, 
Greece, Italy, the Czech Republic – having 
to introduce retroactive tariff cuts,” says 
Kabalo. “We have never had to do that. 
Once a project is built, that tariff is set in 
stone. If the situation changes during the 
development process, we feel entitled to 
amend the tariffs. I think the responsibil-
ity shown by the PUA in amending tar-
iffs has ensured the public stay enthusi-
astic about renewable energy; we haven’t 
let renewables drive up the cost of energy 
so much that people are against them.”

It is a thorny issue, with first-mover 
developers like Arava fearful that the 
150  MW of project licences “gathering 

dust” on PUA shelves under previous 
quotas will not be honored, and with 
the Green Energy Association of Israel 
(GEAI) expressing fears that only those 
renewables companies with the deepest 
pockets will benefit.

Referring to the influential Kan-
del Report, which calculated in 2012 a 
price of NIS0.52/kWh ($0.13/kWh) for 
PV power would require no govern-
ment subsidy because of the real benefits 
it would bring to Israel, Eitan Parnass, 
director general of the GEIA, says: “After 
the report, we expected the PUA to fix an 
€0.11 FIT for the next 500 MW renewable 
energy quota. 

But Honi said, if the price fell further, 
we should be able to let market econom-
ics dictate the level through a tendering 
system. However under the energy ten-
dering system – reverse bidding – only 
the biggest, most powerful companies 
will win because they will be able to 
use economies of scale to bid the lowest 
prices, and that goes against the grain 
of renewable energy values. It should be 
done in a smarter way. The quota should 
be divided into transmission and distri-
bution segments.”

Arava’s Cohen takes an even stron-
ger line on the PUA’s drive for reverse 
bidding.

“The ministry of energy is delaying 
publication of its update because of the 
elections,” he tells pv magazine, ahead 
of the vote that elected another Binya-
min Netanyahu coalition government 
in March. “After the elections, there will 

 At A glAnce

 • Israeli developers are awaiting the regulations 
governing a 340 MW quota of PV announced in 
October and anticipating a further 600 MW allo-
cation, with the government favoring a reverse-
bidding energy tender process.

 • Developers with unprocessed licences say some 
of their projects should be honored with FITs 
and that reverse bidding will reduce the industry 
to a small number of powerful players.

 • The government plans to hit its 10% of energy 
from renewables by 2020 target chiefly through 
large-scale solar but environmental groups say 
biodiversity will suffer and rooftops and storage 
should dominate.

 • Lobbyists and green groups agree more should 
be done to drive net metering, with only around 
60 MW of a 400 MW quota taken up.

A d v e r t i s e m e n t
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be new egos to contend with and more 
politicking, but eventually it will hap-
pen. Honi Kabalo has been on a crusade 
to cut the renewable energy tariff to its 
lowest level and has determined that the 
way forwards is not to publish FITs but to 

utilize market forces to get the develop-
ers killing each other for the lowest tariff. 
We’ve told the PUA, if it’s going to hold 
us up for much longer there won’t be any 
developers left to take part in its reverse 
bidding.”

“the government is killing solar”
Cohen adds: “The government is kill-
ing the industry. They had 20-some-
thing players in the market. Now, they 
are left with five and there will soon be 
three. Is that the market it wants, where 

The Knesset building, viewed here through the symbol of the Israeli government, is the seat of the national legislature in Jerusalem, and home to the largest 
rooftop PV system of any government building in the world.
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there is the risk of the same monopoly 
issue affecting the natural gas market, 

where only two companies are capable 
of operating?”

The developer says that the government 
should spend more time researching how 
best to introduce reverse bidding and, in 
the meantime, should get the solar indus-
try moving again by honoring a slice of 
the licences awaiting PUA approval with 
a FIT payment.

Perhaps not surprisingly, a developer 
of the type Cohen and Parnass predict 
is likely to gain from the race-to-the-
bottom energy price – Energix – is not 
so dismissive of the prospect of reverse 
bidding.

Asi Levinger, CEO of Energix, which 
floated out of the Alony Hetz multina-
tional real estate group and which devel-

oped Israel’s only large-scale PV park to 
date, at Ne’ot Hovav, says confirmation 
of a reverse-bidding system would bring 
the certainty his company needs to drive 
forward its ambitious plans for wind 
and solar in Israel. He cites the need for 
patience as “part of being a good devel-
oper” but issued a similar warning as his 
peers around the globe, when he added 
that his company had dismissed the idea 
of exploring solar opportunities in the 
U.K. because of policy uncertainty.

“The one thing I need is certainty,” says 
Levinger. “I need to know what the rules 
of the game are and that they will not 
change. Right now we don’t have that cer-
tainty under the system of tenders lim-
ited in total size, even if that is a respon-

The Ne’ot Hovav solar park in Jersualem.

150,000,000
Our total shipments exceed

units

A d v e r t i s e m e n t

Thanks to its innovative Q.ANTUM cell technology, the new Q.PLUS-G4 module performs at optimum effi ciency in real 
conditions. Its premium design and outstanding performance regarding levelized cost of electricity (LCOE), make the 
Q.PLUS-G4 the ideal solution for all applications. Would you like more information about Q CELLS products? Simply visit 
us at www.q-cells.com. Q CELLS is a brand of Hanwha Q CELLS Co., Ltd., the world‘s largest solar cell manufacturer and 
one of the largest Tier 1 solar module providers worldwide.

DISCOVER Q.PLUS-G4 – THE NEW BENCHMARK FOR LOWEST LCOE

HIGH EFFICIENCY? OUTSTANDING RELIABILITY & DESIGN?

HAVE THEM ALL. WITH Q.ANTUM.

A brand of

VISIT US AT INTERSOLAR 
FROM JUNE 10-12, 2015
HALL A1/BOOTH NO. 290

RZ_Anzeige_PV_210x191_1_e.indd   1 18.05.15   12:52



26  06 / 2015 | www.pv-magazine.com

sible thing for the government to do with 
taxpayers’ money.”

Another aspect of the long-awaited 
PUA regulations concerns the rules 
governing net metering in the country. 
Israel has a 400 MW net metering quota, 
of which only around 25 MW has been 
taken up with around 30 – 35 MW being 
developed – a take-up described as a fail-
ure by Parnass.

The PUA is simplifying the tariff 
regime for households installing net-
metered systems and offers a 10-year 
guarantee of income for banks and other 
lenders generated by such systems in the 
event of owners going bankrupt – both 
moves for which Parnass’ organization 
can claim credit – and Kabalo hinted the 
imminent regulations may also contain 
rules to encourage larger net metering 
systems on businesses such as farms and 
factories.

Small-scale is the answer
More needs to be done to drive the take-
up of such small-scale solar PV systems, 
according to Greenpeace Israel, which 
wants net metering to be made avail-
able to every Israeli household in a bid 

to halt the large-scale PV and thermo 
solar schemes that the country’s head of 
renewables, Yuval Zohar, says will make 
up around a third of Israeli solar up to 
2020.

Citing government figures that pre-
dict medium and small-scale solar will 
remain unchanged at their current 
350 MW and 200 MW levels respectively 
– although Zohar says the latter figure 
will likely increase to around 310 MW – 
up to 2020 as the government chases its 
target of 10% of energy from renewables 
by that date, Jonathan Aikhenbaum, 
campaigns manager for Greenpeace 
Israel, says Israel’s impressive biodiver-
sity means large-scale PV farms are an 
inappropriate power solution.

According to Aikhenbaum, Israel gen-
erates only 0.2% of the world’s green-
house gas (GHG) emissions while boast-
ing 2% of the world’s total biodiversity 
– wildlife that will be threatened by the 
advance of utility-scale solar and wind 
farms, says the environmentalist. His 
organization is calling for rooftop PV 
and solar storage advances to lead the 
way and, although Parnass says that a 
mixture of solar scales is required, both 

agree that more should be done to free-
up financing for household-scale sys-
tems, with the GEAI calling for the gov-
ernment-guaranteed income on power 
generated by such systems to be extended 
from 10 to 20 years to de-risk household-
system loans for lenders.

Zohar insists Greenpeace and the Soci-
ety for the Protection of Nature in Isra-
el’s desire for a rooftop revolution is 
currently unfeasible because of grid con-
straints, adding: “There are lots of green 
organizations that want to push renew-
ables but they can be a tailwind for the 
development of green energy,” he said. 
“We have to aim for what we can real-
istically achieve in the real world, not in 
our dreams.

“The vision for renewables is not far 
away from that of Western countries, but 
we cannot make the same efforts because 
of the security issues we face in Israel and 
economic factors. In Israel, it will take 
more time.”

It is a refrain that will frustrate all cor-
ners of the solar industry waiting with 
baited breath to see exactly what pro-
posals the PUA will, eventually, come up 
with. S Max Hall

Despite some relatively successful large-scale solar PV deployments, such as the Ne’ot Hovav solar park, Israel’s solar future is likely to be more securely 
underpinned by the development of small-scale PV, say experts.
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On fertile ground
Palestine: With a nascent industry dependent on donor programs, no money for 
domestic incentive schemes, a lack of development land and seemingly intractable 
political problems, the prospects for solar in Palestine seem grim. But hope springs 
eternal, as one developer told pv magazine’s Max Hall in the West Bank.

In a Palestinian solar market chiefly 
driven by NGOs and other third parties, 
the 2013 suspension of the EU-funded 
Palestine Solar Initiative (PSI) was a 
grievous blow.

Under the terms of the 2011 scheme, 
1,000 household solar systems would be 
installed in the Occupied Territories by 
homeowners who would pay back the 
costs by being paid above the wholesale 
electricity rate by Palestinian utilities for 
the energy generated.

The costs of the scheme would be 
underwritten by an EU grant, but after 
a positive initial rate of adoption of the 
program, the scheme ground to a halt 
well short of its 1,000-rooftop target 
because, in the words of developer Abdel-
naser Dwaikat: “The Palestinian Author-
ity [PA] had spent the money on other 
things so the utilities couldn’t continue 
to fund it.”

Corruption in the Fatah-ruled West 
Bank is just one of the problems com-
plicating the nascent solar sector in the 
West Bank and Hamas-controlled Gaza. 

The potential for solar is obvious, says 
Dwaikat, managing director and co-
founder, in 2008, of Msader, Palestine’s 
largest solar developer.

“It is more expensive for Palestinians 
to buy energy than generate their own 
because 80% of electricity is from Israel 
[the rest is supplied by Egypt, to Gaza, 
and piped from Jordan, into the West 
Bank] and then the Palestinian electric 
distribution companies add their mark-
up,” he told pv magazine.

Msader recently developed the larg-
est solar scheme in Palestine, the 710 kW 
Dead Sea Photovoltaic Generating Plant – 
itself the first phase of a planned 1.5 MW 
scheme and incorporating German Kaco 
New Energy inverters. The project, near 
the city of Jericho, was funded by the 
Future for Palestine NGO in another 
example of how dependent on third-
parties the solar sector is in the aspiring 
nation state.

“I hope the PSI program will be re-
started, as per our discussions with the 
minister for energy,” said Dwaikat.

Rowing back on FIT commitments
The pitfalls of dealing with the cash-
strapped Palestinian utilities were illus-
trated by the experience of Khalil Alwa-
zany, an officer at the PA ministry of 
environment who signed up to the PSI 
program in Nablus. The Northern Dis-
trict Electric Company (NDECo) agreed 
to pay him NIS 1.07/kWh ($0.27/kWh) 
for the power fed into the grid by his sys-
tem, a significant mark-up on the NIS 
0.6/kWh ($0.15/kWh) Alwazany pays 
NEDCo for his electricity and offering a 
four-year payback period for the Msader-
installed 34  kW system, as part of an 
agreed 20-year PPA.

As costs spiralled, the utility told Alwa-
zany he would instead receive a tariff of 
NIS 0.49/kWh ($0.12/kWh) – the cost 
of purchasing power from Israel with a 
12% profit for NDECO. Alwazany says 
that when he refused, the utility delayed 
connecting his system for seven months 
before finally agreeing to honor its orig-
inal terms.

“He knows many people who could not 
wait so long and agreed to the reduced 
terms,” said Dwaikat, translating for 
Alwazany. Another problem for develop-
ers in the West Bank is tied to the scar-
city of land and the region’s unique polit-
ical situation.

“In Area C [sparsely-populated areas 
fully controlled by Israel where Palestin-
ians have no development rights] there is 
plenty of open land,” said Dwaikat, “but 
we cannot develop there because Pal-

Munib Al Masri, Yasser Arafat’s former right-hand man, is Palestine’s wealthiest man and pro-solar advocate across 
the country. His passion for PV is helping to drive the sector.
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estinians would say we are spies for the 
Israelis and traitors because we would be 
generating power for Israel.

“In areas A [Palestinian-controlled 
cities] and B [Palestinian villages con-
trolled by the PA but under Israeli secu-
rity patrols] there is very limited space 
and it is a long, complicated process to 
develop a project.”

Israel permits small-scale solar devel-
opment in the West Bank and has allo-
cated 10% of its latest – 170  MW – 
medium-sized PV quota for the region, 
but there is no infrastructure in the West 
Bank for large-scale projects.

Gaza is another story. Israel supplies 
electricity to the Hamas-controlled 
region but acute energy shortages mean 
there is strong demand for off-grid sys-
tems, says Dwaikat, whose company have 
supplied around 1 MW worth of hard-
ware for systems installed in Gaza.

“There is very good potential for off-
grid systems in Gaza,” he said. “Msader 
has supplied a lot of hardware, techni-
cal information and technical support 
for systems in Gaza. There is one power 
plant,” – ‘which runs on petrol, bought 
from Israel!’ interjects Alwazany - “… in 
Gaza, but two years ago it was bombed by 
the Israelis and now only has 10 – 30% of 
it functioning so people receive only six 
hours of power per day. People want off-
grid systems to power their homes.”

Failing infrastructure
Another of the problems unique to Pal-
estine was explained by Samir Baderan, 

a former Asian Games weightlifter who 
manages the gym at the Al Amari refu-
gee camp’s cultural center, near Ramal-
lah. Msader installed a 30 kW system at 
the center to power a heat pump for the 
pool at the gym where one member of the 
Palestinian Olympic swimming squad 
trains, but the low voltage of electricity 
at the site means the inverters malfunc-
tion frequently.

Dwaikat explains the Jerusalem Dis-
trict Electric Company (JDECo) utility 
has been unwilling to upgrade the grid 
infrastructure for the 9,000 residents of 
the camp ever since Yasser Arafat visited 
20 years ago and called for the refugees 
to stop paying their electricity bills on the 
basis that a private company should not 
be taking money from them.

JDECo says it wants to install a trans-
former for the camp but cannot afford to 
because of a lack of funds, and Baderan 
is considering installing an off-grid sys-
tem for the cultural center.

“We need regulations from the PA,” 
says Dwaikat. “We need somebody to 
organize this sector, in terms of regula-
tions, and it needs to be easier for peo-
ple to install systems, in terms of per-
mitting. We need standardization and 
simple specifications for all aspects of 
solar systems.”

There is hope from some quarters, 
however, with the Tubas District Electric 
Company (TDECo) operating a popu-
lar solar leasing scheme where it funds 
installation and maintenance of house-
hold systems in return for a portion of 

the power generated until the system has 
been paid off, when it is handed over to 
the homeowner.

And solar has an influential public 
backer in the form of Munib Al Masri, 
Arafat’s former right-hand man, a cab-
inet minister in the PA and Jordan and 
an entrepreneur regarded as the wealth-
iest man in Palestine. Granting pv mag-
azine an audience in the imposing Beit 
Falasteen palace, overlooking his home 
town, the support of “The Duke of Nab-
lus” for solar is a factor that will bring 
many of his compatriots onside, accord-
ing to Dwaikat, who is negotiating for 
Msader to install a solar system at the 
sprawling mansion.

Crediting his wife Angela with inspir-
ing his interest in renewable energy, Al 
Masri said: “The future of renewables in 
Palestine is in PV, not wind, because PV 
is quicker and easier to install. We need 
renewable energy in Palestine because 
we have no natural resources, no gas, no 
coal. It all has to be bought in. You can say 
that I will bring solar to Palestine because 
I truly believe in green energy. It is our 
future.”

With the octogenarian the chairman 
of multinational energy and engineering 
group EDGO and of PADICO, a hold-
ing company for 35 companies across a 
diverse range of sectors, as well as spon-
soring numerous philanthropic projects 
in Palestine, his willingness to embrace 
PV could be a significant factor in help-
ing solar gain a foothold in this troubled 
corner of the Middle East. S Max Hall

EVERYDAY, WE DRIVE BIG CHANGES.
TODAY, WE ARE MAKING A SMALL ONE.

GP JOULE is excited to unveil its new identity.
Stay tuned. More to come.
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It begins in Africa
Tanzania: These are stirring times for Tanzania’s energy landscape. On the cusp of 
economic growth, solar PV is poised to play a leading role in the country’s transition 
from Kenya’s little sister to proud and independent African beacon of hope, writes 
Angelika Farhan-Reimpell from GIZ.

Wild, exotic and famed for its dreamy 
safari landscape and stunning moun-
tainous backdrop, Tanzania is a country 
that dazzles and delights. But it is not just 
good for safari. More and more compa-
nies recognize Tanzania as an upcoming, 
fast-growing market across a number of 
industries. The Tanzanian economy grew 
about 7.1% over the past year and further 
growth of up to 7.3% is expected for 2015.

This means a huge challenge for the 
energy sector, with solar set to play an 
important role.

Actual market situation
The Tanzania Electric Supply Company 
(TANESCO), which is both public utility 
and grid operator, suffers from constant 
money shortages. Grid infrastructure is 

mostly in a poor condition and power 
production faces particular challenges. 
The main problem lies with one type of 
renewable energy: as almost a third of the 
country’s total energy production is cov-
ered by hydro power, there is a significant 
fluctuation between rain-laden years and 
those with drought. 

Following some massive supply short-
falls between 2006 and 2008, and again 
from 2011 to 2013, some 200 MW Emer-
gency Power Plants (EPPs) were erected, 
which all run on diesel. 

Tanzania is a very large and broad 
country, which means that the main grid 
has not yet reached many regions. Conse-
quently, more than half of the population 
must rely on connection to isolated mini 
grids or off-grid-solutions.

The total installed power capacity in 
the country hovers currently at around 
1.5  GW. The Tanzanian government is 
expecting a growing demand of up to 
8 GW by 2025. That leaves a wide scope 
for saturation. Right now, great expecta-
tions are being focused on newly discov-
ered gas resources. However, decisions 
on this are not expected earlier than 
2016/2017. 

Until then, the Ministry of Energy and 
Minerals (MEM) is working on a new 
strategy, the so-called National Energy 
Policy. This is a circular flow of consul-
tations and approvals between the con-
cerned stakeholders being thrashed out. 
Chief of these concerns is the Energy 
and Water Utilities Regulatory Author-
ity (EWURA). This autonomous author-

Tanzania’s rich natural biodiversity makes it a big draw for safari tourists, but the country’s sun resources and 
growing economy mean the PV industry is an interested onlooker, too.
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ity regulates all technical and economic 
issues within the energy sector, including 
the determination of feed-in tariffs (FITs) 
and the overall licensing. 

The Rural Electrification Agency 
(REA), on the other hand, promotes and 
sponsors electrification and renewable 
energy projects. As an autonomous insti-
tution under MEM, it receives the strong 
and constant support of many develop-
ment partners. 

Tanzania shoots for the moon
The country has just created a road-
map for its reform of the energy sector. 
The Electricity Supply Industry Reform 
Strategy and Roadmap 2014 – 2025 deter-
mines, among other things, the restruc-
turing and splitting of TANESCO. Pro-
duction shall be separated until 2017, with 
transmission and distribution to be split 
until July 2021.

The different interests need to be 
reviewed to allow new perspectives for 
renewable energy producers, for exam-
ple operators of large-scale solar farms. 
Even now, private operators are already 
allowed to run isolated mini grids. In 
2014, these held a total capacity of 82 MW, 

though 53 MW of which were driven by 
diesel.

Until today, small power projects 
(SPPs) in the range of 100 kW and 1 MW 
did not require any licensing, while those 
between 1 and 10 MW were approved by 
EWURA without any additionally com-
plicated procedure. Some were even 
sponsored by REA. 

EWURA has perceived the demands of 
the private sector and is now the driving 
force in developing attractive conditions 
and frameworks. Within the concert of 
consultants from various partner coun-
tries, however, it is indeed hard to find 
the right path.

Early lessons learned
Recently, the Second Generation Small 
Power Producers Framework for Tanza-
nia report was published in the country. 
Primarily, it provides a specific renew-
able energy FIT – REFIT (with a focus 
on small hydro and biogas-plants), but 
it is also especially concerned with the 
development of wind and solar, stipu-
lating competitive bidding to encourage 
and accelerate the development of renew-
able energy projects. The most important 

innovations for project developers and 
investors are: 
•	 A fixed FIT for the whole project life-

time (up to 25 years).
•	 Payments in US$ or mutually agreed in 

any other hard currency.
•	 Tariffs no longer dependent on the fact 

that a project is connected to the main 
or to an isolated mini grid, thereby 
removing the uncertainty about what 
would happen in case an isolated grid 
would connect to the main grid at a 
later date.

•	 Currently, tariffs are calculated on the 
“avoided cost principle” (from the grid 
operators’ view). This makes sense, 
considering high transmission losses 
(about 25%) and hidden demand (for 
example because of power outages) of 
approximately 100 GWh. Both should 
decline noticeably as more renewable 
energy projects are connected to the 
grid. 

•	 Sites for the bidding process may be 
suggested by project developers as well 
as the grid operator itself.

•	 To begin with, the tender volume is 
limited to the necessary grid reserve 
(15% of the total installed capacity). 



32

Markets & Trends

 06 / 2015 | www.pv-magazine.com

However, this may be adjusted by 
EWURA at any time.

•	 From now on, the grid operator has 
to bear the grid connection costs in a 
radius of 10 km around any substation. 
There have been strong disputes about 
this issue in the past.

•	 In general there is a transition period 
of nine months. Existing projects may 
adapt their agreements to that new 
regulation; new projects automatically 
refer to the new regulation framework. 

The potential
It is not only large solar energy proj-
ects that have come into the Tanzanian 
market of late. Small and medium size 
solar rooftop-systems have already been 
installed in many areas and have kicked 
off a remarkable period of development. 
Some bigger installations on office build-
ings or (partly-) private public insti-
tutions like hospitals will only be suc-
cessfully implemented because decision 
makers have already accrued some good 
experience with their own home power 
systems.

Even though the upfront investment 
is comparatively high, the customers’ 
“psychological strain” caused by out-
ages, voltage fluctuations and high die-
sel expenses for back-up diesel generators 
is extremely high. The actual production 

cost is over $0.50, whereas the grid con-
nected tariff lies between $0.16 and $0.22. 
Given this, consumers are easily con-
vinced of the advantages for example of 
a PV-hybrid solution.

Some examples show the potential. 
The investment is quite attractive for 
customers with high daily or seasonal 
fluctuations in their respective load pro-
files, eg. lodges (Off-Grid) or agro-indus-
trial appliances (sisal, tea, coffee, fruits 
or flowers; 9 – 12% growth rate). A lodge 
with a base load of 30 kW can save up to 
$20,000 per year. The installation would 
have paid off after just five years.

PV-hybrid can also be a reasonable 
solution for grid-connected appliances. 
A hospital with a base load of 150 kW 
can install a 250 kWp facility and save 
about $60,000 per year, given a penetra-
tion rate of 20%. The system would have 
amortized within eight years. 

Other sectors like construction and 
the mining industry (with growth rates 
of 8.2%) can also profit from PV installa-
tions, especially under the new regulation 
framework. For those that are connected 
to the grid, net-metering could also be an 
interesting option. Even though EWURA 
has picked up the idea recently, it will not 
be easily implemented without the sup-
port and cooperation of TANESCO.

Not only solar PV installations, but all 
kinds of products and services linked to 
solar projects are in great demand. Some 
companies have already developed rather 
interesting business models designed to 
enable the distribution of micro-applica-
tions all across the country. 

A lightbulb, a mobile-charger or even 
a fridge or television make a world of dif-
ference to residents living in rural areas, 
raising their quality of life, disburdening 
women of their traditional duties and 
facilitating the founding of small busi-
nesses. This business model, however, 
should always include adequate financing 
schemes. Ideas for these schemes range 
between microcredits and leasing mod-
els. Last but not least, the more sophisti-
cated and bigger the appliance, the more 
demanding and challenging the need of 
storage systems. Some battery system 
providers are already successful in this 
field. 

Outlook and conclusion
While the Tanzanian institutions are 
beginning to implement favorable reg-
ulation frameworks, the private sector 

has become the driving force. But the 
main growth obstacle for solar projects 
remains financing. It is hard to build 
bank confidence in the technology and 
reliability of regulations. There is simply 
no practical experience.

The Second Generation Small Power 
Producers Framework will contribute to 
the future protection of any investments, 
and lower risk supplement will then help 
to make even more projects financial 
feasible. 

Another important issue is quality. 
“Obviously, there are faked and even 
manipulated solar panels on the mar-
ket at a huge scale,” Matthew Matimbwi, 
executive secretary of the Tanzania 
Renewable Energy Agency bemoans. 
Unreliable project developers, inappro-
priate layouts and deficiencies in the con-
struction of defective hardware cause a 
painful loss in reputation. 

Competitive bidding may be an ade-
quate answer. Besides pricing, the current 
experiences will lead to an increased con-
sideration of quality aspects. In any case, 
it is worth spending a little more time at 
the beginning of a project undertaking 
authoritative load measurements etc., in 
order to design a layout that is able to ful-
fill the customers’ expectations later on. 

Under the umbrella of the German 
Renewable Energies Export Initia-
tive, which is financed and coordinated 
by the Federal Ministry of Economic 
Affairs and Energy, the Project Devel-
opment Programme is helping to build 
deeper trust and reliability of quality cer-
tifying methods of data collection and 
processing. 

By facilitating the realization of show-
case projects, it also helps to manifest 
the proof of technical and financial fea-
sibility. This program, operated by GIZ, 
advises public institutions as well as the 
private and the financing sector. 

Certain quality standards, but also 
high voluntary standards, will increase 
the chance of winning a tender and will 
also help to improve and strengthen 
the reputation of renewable energy as a 
whole.

Tanzania is no longer Kenya’s little 
 sister. It did its homework and deserves 
to be recognized as an independent 
 market. Things are still far from per-
fect, but promising changes are initiated 
and the engagement of the private sec-
tor  promotes and accelerates the positive 
development. S Angelika Farhan-Reimpell

Ph
ot

o:
 P

ris
 th

e 
W

or
ld

/F
lic

kr

Solar panels being installed on a health center in 
the region of Idodi, Tanzania.
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It’s getting hot in China
SNEC 2015: Sprawling across around 15  vast exhibition halls, the SNEC trade show 
continues to attract the global solar industry to Shanghai. What appears to be a new 
cycle of manufacturing investment resulted in technology providers arriving in big 
numbers while China’s booming downstream market is bringing in international 
investors. 

The word ‘boom’ can be a dangerous one 
when it comes to PV. The major reason 
being that it is so often followed by ‘bust’. 
So ‘hot’ was the word going around the 
9th SNEC in Shanghai this year, and hot 
it was.

The downstream solar market in China 
is experiencing massive growth in 2015 
and simultaneously an increasing level 
of sophistication and maturity. Bloom-
berg New Energy Finance (BNEF) pre-
dicts something in the order of 17 GW 
to 19 GW to be installed throughout the 
year. 

The major driver are the goals set by 
China’s National Energy Administration, 
which has called for 17.8 GW of installa-
tions to be submitted and approved for 
the year. With some projects approved 

last year and being built, BNEF is 
unashamedly bullish on solar in Chia.

“I think it’s pretty exciting,” says Jenny 
Chase, head of solar analysis for BNEF. 
“Certainly China and its domestic mar-
ket is really hot and probably the biggest 
question was which [Chinese] company 
is going to do a yieldco first?”

It is a question to which there is no easy 
answer. The list of leading developers and 
manufacturers that are moving towards 
launching a yieldco reads like a who’s 
who of the Chinese industry: Canadian 
Solar, Trina Solar, GCL, JinkoSolar, CSI 
and the Chint Group’s solar branch. 

Pioneered by U.S. firm SunEdison in 
the form of subsidiary TerraForm Power, 
there are a number of yieldcos, some of 
them public, in the solar space. These 

include NextEra Energy Partners and 
Abengoa Yield.

There are a large number of unknowns 
regarding what shape the Chinese solar 
yieldcos will take, although there have 
been signs that they could include Chi-
nese and international projects and that 
when it comes to an IPO, this too could 
take place on domestic or foreign stock 
exchanges. 

The driver behind spinning off projects 
into a yieldco is clear. With large and bur-
geoning project pipelines and PV power 
plant fleets, Chinese companies have the 
opportunity to free up much-needed cash 
flow. BNEF’s Chase says that it could well 
be the case that manufacturing and tech-
nology budgets may be somewhat ham-
strung by the capital demands of large 

Attracting around 160,000 attendees, the SNEC trade show remains the largest solar event globally. While interest 
in the booming downstream market was intense, it remains a focal point for the upstream sector.
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 At A glANCE

 • Chinese market is ‘hot’ with installations 
between 17 GW and 19 GW predicted.

 • SNEC remains a global manufacturing 
meeting point.

 • Consolidation evident in exhibitor 
numbers but booth size expanding.

 • The total exhibitor number: 1,538
 • Visitor attendance: 160,000

downstream development. She says that 
while Chinese financial institutions are 
becoming increasingly interested in PV 
project finance, it remains largely on the 
debt finance side.

“I think that a fair amount of the equity 
is coming from the developers and the 
manufacturers themselves, which is ulti-
mately unsustainable,” says Chase. “A lot 
of developers and manufacturers have 
equity in twenty-year projects and while 
they are probably perfectly decent invest-
ments, they [manufacturers] do want to 
get this money out so it can be put into 
developing more projects.”

growing sophistication
As Chase implies, one key factor for Chi-
nese solar yieldcos to be successful is 
that the projects themselves are of suffi-
ciently high quality and can be trusted to 
deliver ongoing, stable returns for inves-
tors. Ryan Xiao is based in TÜV Nord’s 
Shanghai Branch and he says that there 
was a period when scant attention was 
paid to component or power plant qual-
ity. However, there has been a change in 
the market and mindset of developers.

“Things changed in 2013,” says Xiao. 
“The government changed the policy 
from the Golden Sun to a FIT – at that 
time it was 1.13  RMB/kWh (US$0.18). 
Right now, more and more companies 
are focused on the quality of PV power 
plants.” TÜV Nord has formed a part-
nership with United PV, of which China 
Merchants New Energy Group has a 
major stake, to carry out manufacturer 
and power plant due diligence.

While an appreciation of quality is cer-
tainly growing, it is not universal. Lead-
ing Chinese inverter manufacturer Sun-
grow reports continuing and fierce price 
competition in the central inverter space, 
with the company’s product director for 
PV Zhao Wei reporting a marked differ-
ence between the quality demands of pri-
vate Chinese investors and government 
entities.

“When an investor is private, they 
tend to prefer higher quality components 
rather than simply the lowest price,” says 
Zhao Wei. “They value mostly quality, 
service and reliability factors.” By con-
trast, state-owned companies can find 
themselves dictated to by policies requir-
ing the lowest price components to be 
selected, undermining quality.

Sungrow reports that central inverters 
average selling prices (ASPs) can be as 
low as RMB0.25/W ($0.042/W) for Chi-
nese utility scale projects. 

“The current trend is further decreas-
ing to CNY0.20/W ($0.032), which is 
a huge decline,” says Zhao Wei. “If the 
price drops below CNY0.20/W for cen-
tral inverters then it can become danger-
ous for quality.”

Huawei’s towering, curved monitor demonstrated its size and ambition.
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 A Shift to high EffiCiENCy

Eric Rüland, the Managing Director of Isra Vision GP Solar has been 
active in supplying Chinese manufacturers for since 2006 and observed 
a clear trend towards high efficiency technologies making their way 
into production. He spoke to pv magazine at the event. 

What do you make of some of the cell technologies being adopted 
here in China?
We see a clear trend towards higher efficiencies. My feeling is, that the 
Chinese manufacturers have a little bit of pressure because they have 
tended to invest more in capacity rather than in technology. I don’t 
think the Chinese cell manufacturers are first movers when it comes to 
technology. The Taiwanese and Korean manufacturers started earlier 
with high-volume production of higher-efficiency concepts in the mar-
ket and they show now that cell efficiency can increase on a good cost 
level. 
It is important that on the cost level improvements can be made, not 
only in terms of power. It means you can improve the cost structure 
through investment in efficiency increases.

Mono was the first wide scale PERC application but now there appears 
to be more multi PERC. Why is this the case?

It is true there is still only a little bit of volume in terms of multi PERC, 
but now we are seeing companies achieving significant improvements 
with that technology. On the other hand the wafer material for mono 
has such a nice price decrease that it will be interesting to see how 
things pan out.
My feeling is that the growth of mono will continue, so we will have 
more mono in the future, that is relatively sure. 
And where are the cost reductions in mono are coming from, is it tech-
nologies like diamond wire or are there other factors?
One thing is definitely diamond wire technology. It really has been 
something of a breakthrough over the last year. And in the main manu-
facturers, if they really invest in new capacity it seems to be purely on 
the diamond wire technology. 
So there are some issues that have been solved with diamond wires, 
such as the texturing on the wafer. One thing is, that manufacturers are 
using texturing additives and a new type of texturing process, which is 
one of the key things to really push diamond wire into the market.

Another trend we have seen is busbarless technology, there are differ-
ent approaches, what do you make of them?
The first technology was Day4 technology from Canada. It was changing 
perhaps too much in the module manufacturing process. There is still 
one company pushing it and it does seem a more mature technology 
than it was in the past. So a lot of module manufacturers were reluctant 
to go with that because it was so far away from the standard soldered 
stringing of cells.
A new technology uses wires that are soldered, which is much closer to 
the existing processes in module manufacturing. If you think about the 
reliability of modules it seems to me that this multi-wire contacting on 
the cell will be the future. I am absolutely convinced of this trend. It is 
not only because are you getting more light into the cell, you are also 
getting better reliability because the single wire is taking less current 
and it is taking the electricity out of the full area of the cell. So there are 
many positive effects not only from the manufacturing side but also on 
the user side, in terms of reliability and energy yield of the module in 
the field.

Inverter supply for PV power plants is 
an interesting example to illustrate how 
the Chinese market, despite its increas-
ing sophistication, differs from else-
where. While the trend towards string 
inverters for utility scale applications in 
places such as Europe is well established, 
in China that is not the chase. Sungrow 
recommends three-phase string invert-
ers be employed on arrays smaller than 
5 MW. Above this, central inverters still 
make sense. 

“Labor costs are still relatively low, so 
the [string inverter] trend does not tend 
to apply,” says Zhao Wei. “In mountain-
ous regions, string inverters are used to 
increase the plant energy yield due to 
multiple maximum power point (MPP) 
trackers.”

Monitoring opportunity
In a recent note, market analysts IHS 
observed that despite the intense price 
competition in China, that the market 

still presents significant opportunities for 
power electronics component suppliers to 
the PV space. This extends also to mon-
itoring solution providers. Established 
monitoring firms were out in force at the 
2015 SNEC and Germany’s meteocontrol 
was prominent amongst them. 

In August 2014, meteocontrol was 
acquired by a subsidiary of Shunfeng 
International Clean Energy Limited 
(SFCE), as a part of its purchase of the 
insolvent S.A.G. Solarstrom for €65 mil-
lion ($74 million). SFCE has ambitious 
plans for meteocontrol with CEO Eric 
Luo saying that the company has a proj-
ect acquisition target of 4 GW to 5 GW 
of projects in 2015 (full interview pg. 90). 
Meteocontrol was not alone in seeking 
to build business in China’s boom and 
Skytron, Gantner and a number of other 
monitoring firms made their presence felt 
in Shanghai.

PV power plant output data is a natural 
fit for inverter manufacturers and Chi-

nese rivals Huawei and Sungrow both 
took out expansive booths at SNEC. 
“Smart PV power plants” is a theme 
that Huwaei is actively promoting in the 
China market with the company high-
lighting its long experience in IT and 
communication components alongside 
power conversion.

Sungrow is certainly not ceding the 
space, however, and Zhao Wei revealed 
that the firm is developing some interest-
ing partnerships to manage and mine PV 
output data. 

“’Smart PV power plants’ is a hot con-
cept that is being raised by some com-
panies,” said Zhao Wei. “Sungrow has 
gained a lot of expertise in foreign mar-
kets in this area that can also apply to 
the China market.” The Sungrow prod-
uct manager added that the amount of 
data collected from a PV power plant is 
not as sizeable as some make out, how-
ever, and that serial cabling is sufficient 
to meet the need.
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“To increase Sungrow’s capacity to 
handle the data coming from massive 
power plants, Sungrow is partnering 
with the Alibaba cloud [computing] ser-

vice, since the beginning of April, 2015. 
This partnership will further strengthen 
Sungrow’s big PV plant data analysis 
performance.”

Manufacturing matters
While there was great interest and much 
excitement surrounding the Chinese 
downstream market, the SNEC trade 

Having being acquired by ASM Pacific Technology in December 2013, Dek Solar emerged at the 9th SNEC under the new ASM Alternative Energy brand.
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 globAl PV ASSoCiAtioN lAuNChEd

On the eve of the SNEC, at the GCL Night Welcome 
Banquet, a Global PV Association was launched. 
The heads of key regional associations took to the 
banquet stage for the announcement, however 
many in the audience were left scratching their 
heads as to how the association will be funded 
or function. While there is broad agreement that 
such an organization could help heal some of the 
wounds caused by ongoing solar trade disputes, 
it appeared the prospective global association is 
more a thought bubble than a concrete develop-
ment. But for an announcement on the opening 
night, it certainly made an impression.

show remains a major hub for the man-
ufacturing industry. BNEF figures show 
that China has some 62 GW of crystal-
line silicon nameplate module manufac-
turing capacity, with the total across all 
technologies standing at 79 GW. Because 
of this, and what appears to be a new cycle 
of technology upgrades currently under-
way, production equipment suppliers 
from all corners of the globe were out in 
force in Shanghai.

The well-established PV equipment 
brands from Europe, the U.S. and Asia 
were all in attendance. The new ASM 

Alternative Energy brand made its debut, 
with ASM Pacific Technology having 
acquired Dek in late 2013. ASM AE pre-
sented its Eclipse metallization platform, 
which it reports can achieve of through-
put of 4,000  wafers-per-hour. A num-

ber of other tool suppliers that may have 
been less visible in the past were back and 
making an impression including Jonas & 
Redmann, Eurotron and Bürkle. 

Eurotron supplies automated produc-
tion lines for the assembly of modules 

New cell lines being established by Chinese manufacturers in Southeast Asia are likely to deliver orders 
for upstream equipment suppliers. 
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 A NEw APProACh to StriNgiNg

A new entrant to the stringing market is Germa-
ny’s m10. The company unveiled its Kubus stringer 
at SNEC and it certainly turned heads. Capable of 
connecting 5,000 cells-per-hour, the Kubus takes 
a new approach to the stringing of solar cells. 
m10 claims that the Kubus can achieve non-stop 
production, has a high redundancy to maximize 
productivity during maintenance, employs a “tray” 
cell matrix, has a non-contact soldering process 
and can connect 6-inch half cells. CEO Gregor Red-
demann said that the tool has already been sup-
plied to one Chinese manufacturer. 

with back contacted cells and CCO Bram 
Verschoor said that during the period of 
module oversupply, some Chinese man-
ufacturers developed an awareness of 
the importance of conversion efficiency 
rather than pure cost-per-watt-peak 
reductions.

“The market has been driven for a long 
time by mainly price dynamics,” said 
Verschoor, “but since the market has 
consolidated and large integrated compa-

nies began developing large solar farms, 
the focus has shifted to cost/kWh, rather 
than cost/Wp.”

New generations of tooling delivering 
increased throughput and more efficient 
production were on display. However, a 
wealth on new technology was also show-
cased , representing the next generation 
of PV manufacturing. These included 
PERC and back contacting, bifacial tech-
nology and different approaches for multi 
busbar application.

Christian Buchner heads up German 
equipment supplier Schmid’s PV divi-
sion and he said that while Chinese tool 
providers continue to present “a big chal-
lenge” when it comes to pricing, oppor-
tunities remain for technology-forward 
providers.

“The role of technology is very impor-
tant right now,” said Buchner. “Older 
technology, that we have seen for the last 
six years or so, is about to reach its limit 
in terms of efficiency and the next step 
requires new technology and that is about 
to come in the industry.”

With such a concentration of manufac-
turing equipment providers in one loca-
tion, module manufacturers from all 
corners of the globe were in attendance 
at this year’s SNEC, indicating that the 
event is the major hub for the upstream 
industry. Chinese manufacturers them-
selves are increasingly developing man-
ufacturing operations outside of China, 
both for cell production and module 
assembly. BNEF reports that there is 
already 5  GW of module production 
capacity located outside of China, that is 
owned and operated by Chinese compa-
nies, with that set to grow. 

“We are about to launch the 500 MW 
Malaysian factory in May,” said JinkoSo-

lar’s Arturo Herrero, the company’s chief 
strategy officer. “We have completed the 
layout of equipment. The strategy is still 
very consistent: to be localized and to 
be active also in operations outside of 
China.” Smaller players are also follow-
ing the trend.

“There has been a big change since 2012 
because of the trade barriers,” explained 
Patrick Guo, ET Solar’s vice president for 
operations and sales. “At this moment, we 
are planning to keep the current produc-
tion capacity in China and then we may 
remove some resources outside of China, 
to set up facilities in places like Malay-
sia.” Guo added that margins in supply-
ing both the utility scale and distributed 
generation market in China remain in 
the low single digit range, making prod-
uct differentiation and lowering produc-
tion costs vital. S Jonathan Gifford
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Solar’s mission possible
India update: Solar PV installations in India are forecast to double across the year to 
more than 2 GW as the industry moves confidently ahead with the next round of the 
the Jawaharlal Nehru National Solar Mission, writes Raj Prabhu, CEO and co-founder 
of Mercom Capital Group.

The Indian solar PV industry is patiently 
waiting for the implementation and exe-
cution of various solar programs that have 
been announced over the past 12 months. 
The next round of the Jawaharlal Nehru 
National Solar Mission (JNNSM) Phase 
II Batch 2 – totaling 3,000 MW of PV 
projects – could be announced any day 
now, according to the Ministry of New 
and Renewable Energy (MNRE). Hence, 
Mercom Capital Group is raising its solar 

installation forecast for 2015 to more than 
2,000 MW, largely due to the latest devel-
opments in the state of Tamil Nadu.

In our experience, general public infor-
mation and updates have been hard to 
come by and most state agencies are more 
reluctant to report installation progress 
than they were a year ago. Although agen-
cies will point towards official websites as 
a source of information, the updates are 
not always timely, a situation that cre-

ates frustration for stakeholders. When 
new programs are announced, they are 
highly publicized; the challenge for the 
government agencies is to provide the 
same level of communication with ongo-
ing progress reports. Such clear commu-
nication, transparency and the availabil-
ity of timely information is increasingly 
critical for the solar industry at large, and 
companies and investors who have fund-
ing at stake. 

Mercom Capital Group has forecast solar PV growth in India to exceed 2 GW in 2015, with the state of Tamil Nadu 
leading the solar charge.
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India solar installations by location in megawatts (May 2015)
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The reason behind the increased Mer-
com forecast is primarily due to Tamil 
Nadu’s power purchase agreements 
(PPA), which were signed with several 
developers. Mercom Capital Group has 
confirmed 400 MW of PPAs signed, with 
a project commissioning due date of Sep-
tember 2015. There is additional specula-
tion that a total of 1,000 MW of PPAs at 
INR 7.0/kWh ((~$0.12) have been signed 
by Tamil Nadu Generation and Distribu-
tion Corporation (TANGEDCO), which 
could be installed this year, but the lat-
est reports point towards an extension of 
commissioning dates out to March 2016. 

However, TANGEDCO did not con-
firm or deny this information, nor did the 
company announce it publicly on its web-
site. It is unclear if this was a public auc-
tion because no information is being dis-
closed. Even large investors that Mercom 
Capital Group spoke to were not able to 
obtain the required information and were 
upset by the continued lack of transpar-
ency. In the past, Tamil Nadu has made 
bid announcements that have not mate-
rialized, and current cumulative solar 
installations in the state are only about 
100 MW. Tamil Nadu also represents a 
large potential solar market due to severe 
power shortages that regularly affect the 
state. 

The Solar Energy Corporation of India 
(SECI) recently announced that it plans 
to own 2,000 MW of solar projects by 
auctioning EPC contracts. This is the 
latest new solar program announced in 
India on top of several other programs 

in the last year. SECI was initially formed 
in 2012 as an implementing agency for 
JNNSM projects and an alternative to 
NTPC Vidyut Vyapas Nigam for viabil-
ity gap funding projects. It is now slowly 
evolving into a government-owned power 
generation unit. It is unclear where the 
budget allocation for purchasing these 
projects will come from, or if the market 
needs a new government agency to own 
solar projects.

JNNSM – Phase II Batch 1 update
Under this batch, a total of 700  MW 

were scheduled to be completed by May 
2015. The installation numbers are only 
just trickling in and most of them are 
expected to be commissioned by the end 
of May. Based on information gathered 
by Mercom, there might be some delays 
from projects in the Domestic Con-
tent Requirement (DCR) category. The 
DCR has long been a trade issue with the 
United States, which requested a WTO 
dispute settlement last year for JNNSM 
Phase II projects. The goal of DCR proj-
ects was to support domestic manufac-
turing, but several developers, manufac-
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turers and investors reported problems 
and delays. With the JNNSM Phase II 
Batch  1 projects, module manufactur-
ers revealed to Mercom that procur-
ing domestically-manufactured cells 
was a challenge because of poor qual-
ity and high prices. Mercom was fur-
ther informed that the DCR plan was 
not working well and investor interest 
was low for these projects. This is the 
first time in years that a manufacturer 
has admitted that they are “skeptical” of 
the DCR.

SECI – 2,000 MW solar PV projects 
on EPC basis 
Since the previous Mercom update, 
SECI announced another government 
program to establish 2,000 MW of solar 
PV projects with sizes of 500 MW and 
250  MW on an EPC basis (including 
land). Project commissioning is expected 
to follow a timeline, which includes oper-
ation and maintenance (O&M) services 
for one year prior to handing over the 
project to SECI. The total time period 

for completing these projects is esti-
mated to be 30  months (including the 
one year of O&M) from the date of the 
“Letter of Award” for the 500 MW proj-
ects, and 24 months for the 250 MW proj-
ects. SECI will be investing in the projects 
and the schedule of payments and other 
details will be determined after the pre-
bid meeting.

Other program updates under MNRE 
and SECI are included below. Further 
details of these programs are in the 
March issue of pv magazine (p. 18). 
•	 JNNSM – Phase II Batch 2 State Spe-

cific Bundling Scheme – The Request 
for Selection for the 3,000 MW under 
this category is expected this month.

•	 JNNSM – Phase II Batch 3 (Ultra Mega 
Projects in Solar Parks) – no updates.

•	 JNNSM – Phase II Batch  5 – Under 
this Batch, National Thermal Power 
Corporation (NTPC) has signed PPAs 
for developing 250 MW of solar proj-
ects in Andhra Pradesh and these proj-
ects are expected to be commissioned 
in 12 months.

Solar Projects of 300 MW by 
Defense Sector – no updates
Grid Connected Solar PV Power Plants 
on Canal Banks and Canal Tops – These 
projects will be developed by different 
states and SECI will provide financial 
assistance to the states under this pro-
gram. Currently, tenders for these proj-
ects have already been called in Andhra 
Pradesh and Punjab. Gujarat, Karnataka 
and Kerala are other states that might call 
for tenders in the future. 

State policy updates
Uttar Pradesh: Uttar Pradesh signed 
PPAs for 110 MW in Dec 2013. Approx-
imately 40  MW of projects have been 
commissioned to date, and the remain-
ing 70 MW are expected to be commis-
sioned by the end of 2015. A Request for 
Proposal (RFP) to set up 300 MW of solar 
PV projects was announced in August 
2014. PPAs have been signed for 105 MW 
of projects and a RFP has been issued 
for the remaining projects. The deadline 
for bid submissions and opening of non-
financial bids is May 18, 2015.

Andhra Pradesh: The government of 
the state of Andhra Pradesh allowed any 
company to establish a solar project in 
the state at a tariff of INR 6.49 (~$0.11) 
per kWh in late 2013. PPAs were signed 
for 147 MW of PV projects under com-
petitive bidding, according to the Trans-
mission Corporation of Andhra Pradesh 
Limited. Of this total, an estimated 
42 MW have been commissioned and the 
rest are expected to be commissioned by 
the end of 2015. The state announced a 
new solar policy in February 2015, tar-

Utility-scale solar projects in India Operational and under development May 2015

In-operation Capacity (MW)

Solar PV 3,539

Solar thermal 206

Total 3,745

Under development Capacity (MW)

Solar PV 5,695

Solar thermal 280

Total 5,975

Source: Mercom Capital Group, llc



A d v e r t i s e m e n t

Markets & Trends

geting 2,000 MW in solar power procure-
ment by the DISCOMs in phases over 
the next five years, and will add another 
2,500 MW in solar parks that are cur-
rently being developed.

Punjab: Punjab opened bidding for 
approximately 250 MW of solar PV proj-
ects in 2013. PPAs with tariffs ranging 
between INR 8.20 – 8.40 (~$0.13 – $0.14)/
kWh were signed in December 2013 after 
a delay due to land acquisition prob-
lems during elections. Of these, about 
170 MW are commissioned to date and 
the remaining are expected to be com-
missioned by the end of 2015.

Madhya Pradesh: To date, there are 
185 MW of solar projects installed under 
Madhya Pradesh’s state policy. Another 
50 MW of solar projects are expected to 
be commissioned by the end of May 2015 
and the remaining projects are expected 
to be commissioned by the end of 2015.

Haryana: A 5 MW solar plan devel-
oped under the Haryana state policy 
was commissioned in April 2015. A ten-
der inviting bids for 50 MW of solar PV 
projects was issued by the utility Uttar 
Haryana Bijli Vitran Nigam and the bid-
ders list is expected to be announced very 
shortly. Another tender for 150 MW is 
expected to be called by the end of May 
2015.

Maharashtra: There are currently 
220  MW of solar projects installed 
under Maharashtra’s state policy. The 
State is expected to announce a renew-
able energy policy through which they 
expect to develop 7,500  MW of solar 

power by 2020. Details of the policy will 
be announced after it is approved by the 
Cabinet. 

The Maharashtra State Power Gener-
ation Company had invited tenders to 
develop a 50 MW grid-connected solar 
project in Kaudgaon and a 25 MW proj-
ect in Sakri. However, both of these proj-
ects are temporarily postponed until the 
introduction of the new renewable energy 
policy.

Chhattisgarh: Chhattisgarh State 
Power Distribution Company Lim-
ited (CSPDCL) announced bid results 
for 100 MW of solar projects. The low-
est bid price was INR 5.54 (~$0.09)/kWh, 
and the highest was INR 7.81 (~$0.012)/
kWh. CSPDCL has signed a PPA for only 
a 66 MW project that will be commis-
sioned by the end of 2015.

Karnataka: The State has 92 MW of 
solar projects installed to date, includ-
ing 40  MW already commissioned of 
the 60 MW PV projects announced in 
Phase 1. Of the remaining 20 MW, only 
10 MW are expected to be commissioned 
in 2015. A 10  MW Concentrated Solar 
Power project, under Batch 1, is expected 
to be commissioned at the end of 2016.

There were 130 MW of solar projects 
announced in Phase II, of which PPAs 
were signed and 33 MW in solar proj-
ects already commissioned. The remain-
ing projects are expected to be commis-
sioned by the end of 2015. 

The State also announced financial 
bids for solar projects totaling 50 MW in 
Batch 3, of which 10 MW is already com-

missioned and approximately 17 MW are 
expected to be commissioned in 2015. The 
remainder is expected to be commis-
sioned in 2016.

Karnataka Renewable Energy Devel-
opment Limited also invited RFPs for 
solar projects totaling 500  MW. PPAs 
were signed in February 2015 and the 
projects are expected to be commissioned 
by the end of 2016.

Telangana: The new state of Telangana 
annnounced 515 MW of PPAs signed for 
solar projects selected through reverse 
bidding. About 130 MW of projects are 
expected to be commissioned by the end 
of 2015, and the rest in the first half of 2016.

The Southern Power Distribution Com-
pany of Telangana invited a 2,000 MW 
solar bid on a ‘Build-Own-Operate’ 
basis in April 2015. The selection will be 
through a reverse bidding process with 
tariffs at a maximum limit of INR 6.45 
($0.10). The deadline of May 18, 2015 for 
bids is likely to be extended.

Uttarakhand: The government of 
Uttarakhand issued a Request for Selec-
tion for procurement of solar power 
from grid-connected solar PV projects 
of up to 30 MW through a tariff-based 
competitive bidding process under its 
2013 Solar Power Policy. PPAs were 
signed in March 2015 and the commis-
sioning date will depend on individual 
developers.

Bihar: Bihar State Electricity Board 
signed a PPA in February 2015 for setting 
up 100 MW of solar PV projects. These 
projects are expected to be  commissioned 
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The Solar Energy Corporation of India (SECI) has recently announced an additional 2,000 MW of large-scale solar PV projects on an EPC basis.
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by the end of 2015 or, at the latest, in early 
2016.

Tamil Nadu: TANGEDCO, the 
state utility, is currently signing PPAs 
to develop solar projects at a tariff of 
INR 7.01 ($0.11). Some of these projects 

are expected to be commissioned by Sep-
tember 2015, but Mercom Capital Group 
sources report that the commission-
ing date will be extended to March 2016. 
Based on information available to Mer-
com, there are PPAs signed for 400 MW, 

but unconfirmed sources indicate that 
the number could eventually be as high  
as 1,000 MW. With TANGEDCO unwill-
ing to disclose information publicly, 
Mercom Capital Group is continuing to 
seek further information because this 
could have a sizeable impact on the 2015 
forecast.

Odisha: And finally, for the northeast-
ern state of Odisha, there were 7 MW of 
projects under operation and another 
25 MW are to be added by the end of May 
2015. S Raj Prabhu

 ABOUt thE AUthOr

Raj Prabhu is CEO and co-founder of 
Mercom Capital Group and he also heads 
the Research and Consulting division. 
In his capacity as a strategic advisor, Raj 
has helped businesses succeed in mar-
kets worldwide. Raj regularly publishes 
market and opinion pieces in leading 
publications worldwide and is constantly 
sought for his opinion in major trade and 
financial publications globally.
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A drop in the ocean
Solar-powered irrigation: Far from being a dry topic, the world of off-grid water 
irrigation is multi-faceted and endlessly fascinating, with solar PV’s role as potential 
disruptor proving both encouraging and frustrating in equal measure, finds 
pv magazine’s off-grid editor, Peter Carvill.

Common sense dictates that solar PV, 
and in particular off-grid solar PV, 
should have more than a fighting chance 
at success in the Asian and African mar-
kets, given the geographical advantages 
of both continents: close proximity to the 
equator, a host of rapidly-industrialising 
nations, and a growing demand for elec-
tronic devices both portable and domes-
tic. The evidence so far is encouraging, 
with recent estimates putting investment 
in the off-grid space this year already at 
two-thirds of that achieved in 2014. 

One viable use of off-grid solar PV in 
this region is in water irrigation, yet the 
market has not yet picked up to the extent 
that many would like. A recent factsheet 

from the U.S. Agency for International 
Development (USAID), Technologies 
for Horticultural Development – Solar 
Pumps Improve Irrigation Options for 
Farmers, outlines the current situation: 
“Irrigated cropland is twice as produc-
tive as rain-fed agriculture, but many 
farmers do not have access to irrigation 
infrastructure, including a nearby water 
source and power to move the water to 
and through their fields.” Other figures 
put the increase in crop yields from water 
irrigation even higher, estimating a qua-
drupling of production. 

In India, market penetration has been 
low. Current estimates for the number of 
solar water pumps in use in the country 

stand at 12,000, despite large subsidies 
and ongoing government support. Com-
pare that figure with the following from 
a 2014 report by Advance in Electronic 
and Electric Engineering: “According to 
the survey conducted by the Bureau of 
Electrical Energy in India in 2011, there 
are around 18 million agricultural pump 
sets and around 0.5 million new connec-
tions per year [are] installed with average 
capacity [of] 5HP.” Since that estimate in 
2011, the figures have risen: it is now esti-
mated that there are 26 million diesel and 
electric pumps in use on Indian farms. 

Yet pumps are incredibly effective. 
According to USAID, “A 50-watt PV solar 
panel can power a 12-volt pump, which 

Throughout Africa and India, solar-powered water pumps are a life source for many rural villages and 
communities.
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 At A glAnce

 • Solar-powered water pumps are prov-
ing a financially attractive alternative to 
diesel-backed pumps in the developing 
world.

 • Markets such as India are crying out for 
reliable power backup to meet their 
huge irrigation needs, particularly with 
around 50% of the country’s workforce 
employed in agriculture.

 • The technology is still in flux however, 
and must present fewer barriers to 
adoption before it can truly prove effec-
tive.

 • Future challenges include the develop-
ment of an affordable solar pumping 
inverter and better data recovery from 
existing projects to enable much-
needed improvements.

can move 1,300 to 2,600 litres per hour 
(or 350 – 700 gallons).”

Solar pumps have recently been imple-
mented by Mono into refugee camps in 
Northern Uganda. According to the 
company’s own estimates, the systems 
installed there use 1,200 watts of modules 
to produce around 40,000 litres of water 
each day. Larger systems utilizing 2,100 
watts are now in development and are 
predicted to produce more than 60,000 
liters of clean water per day. 

Salt factories in the Great Rann of 
Kutch salt marsh in the Indian district 
of Gujarat have also recently benefited 
from the implementation of solar pumps. 
That project by Sustainable Energy for 
All reportedly cut diesel consumption 

by around two-thirds. That consump-
tion had accounted for 70% of produc-
tion costs. India, where the factories are 
located, is the third-largest salt producer 
in the world, with 75% of all domes-
tic production coming from the Guja-
rat area. 

tapping the Indian market
The potential market for solar irrigation 
in India is huge. Despite the country’s 
rapid industrialization, more than 50% 
of its workforce is still employed in agri-
culture, and its electrical grid is unsta-
ble and often cuts out, causing lengthy 
power outages at all times of the year. 
The cost of this unreliability to farmers 
and the government, according to Varun 
Mehra, writing for The Energy Collective, 
through subsidised fuel and electricity, 
is staggering. “Electric irrigation pumps 
currently account for more than 20% of 
the load on the grid. Through over-sub-
sidized electricity prices and fuel subsi-
dies, the combination of electric and die-
sel pumps costs the government roughly 
$6 billion each year. Thus, it’s no surprise 
that Tarun Kapoor, the Joint Secretary of 
India’s Ministry of New and Renewable 
Energy in India, has said that, ‘Irrigation 
pumps may be the single largest applica-
tion for solar in the country’.”

Krishnan Ambatipudi, business head 
at Bharat Synergy, tells pv  magazine 
that the intermittent grid in India has 
one unforeseen but direct consequence 
on farmers using electrical pumps. “Out 
of 24 hours,” he says, “the electrical grid 

will be unavailable for maybe a quarter of 
the time. So since the grid is only avail-
able for a limited time, the farmers will 
use the high-capacity pump and take out 
the biggest quantity of water in the short-
est time. So frequently, even if the grid is 
excellent, these pumps gets burned out.”

The case for implementing this 
 technology within India makes solid 
financial sense. On a macro level, Advance 
in Electronic and Electric  Engineering 
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This 8kW solar-powered water pump in Ajmer, 
Rajasthanm India, provides desalinated drinking 
water for the local village.



EASY AND PRECISE

SIMULTANEOUS
DOUBLE-SIDED
VACUUM COATING

Visit our booth at the INTERSOLAR EUROPE in Munich at booth 130 in hall A2.

With our horizontal wafer coating system XEA|nova, 
even very thin substrates can be coated on both sides 
without breaking the vacuum or flipping the substrates. 
The system is designed for both sequenced and 
simultaneous treatment. 

www.vonardenne.biz

48

Applications & Installations

 06 / 2015 | www.pv-magazine.com

reported: “With over 900,000 tube wells 
being used in every state of India, around 
Rs.18 million [$287,540] of energy is 
used for pumping water for irrigation. 
This amount of money used for electric-
ity can be saved with the help of solar 
water pump. Annually the cost of nearly 
five million kilowatt hours of energy 
can be spared. That is around Rs.27 mil-
lion [$443,1448] per annum that can be 
redeemed, which comes to around 40% 
of the total amount of investment.”

On a micro, personalized level, Ambati-
pudi gives the example of a farmer imple-
menting two off-grid pumps. His daily 
diesel expenditure before, Ambatipudi 
says, would have amounted to around 
$50. 

“Two off-grid pumps would be around 
$8,000. So if he’s saving that much, he 
can recover the cost in about six months. 
That’s an important point. Around 30% 
of farmers worldwide use diesel pumps. 
If they all converted to solar pumps and 
drip irrigation, they would find the finan-
cial viability very attractive.”

Perfecting the technology
Although off-grid solar pumps are a 
worthy solution, they are not yet a per-
fect one. As a technology, they are still 
in flux. And while they are low mainte-
nance, easy to install and boast a long life, 
they also come with high capital costs, a 
need for water storage, and repairs that 
often require skilled technicians. In addi-
tion, there is no one-size-fits all solution. 

Consider this from Varun Mehra: 
“Starting with the pump, the amount of 

solar power needed depends on the spe-
cific water table depth of a farm. The fur-
ther the water is from the ground, the 
more power would be needed to pump 
that water up for irrigation. This in turn 
depends on the geography of a partic-
ular region. Taking the Indian state of 
Bihar as an example, water level depths 
vary between two-to-five metres below 
ground level, so for one hectare of land 
an estimated 600 W of solar would be 
required for pumping water.”

Clément Brossard is ingénieur conseil 
at System Off Grid in France. He says 
that, historically, the problem lay with 

the inverter. “You needed specific solar 
inverters to use a classic three-phase 
pump with solar, and they either didn’t 
exist or were very expensive,” says Bros-
sard. “So on the one hand you had a lim-
ited packaged solar pump system offer 
and, on the other, a lack of independent 
solar pumping inverter to adapt solar 
technology to the classic pump market.” 

The challenge, therefore, is that if the 
industry does not want to wait for a pow-
erful solution from classic solar-pump-

ing manufacturers, then a large-scale and 
independent solar pump inverter needs 
to be developed, Brossard adds. 

There is something else to consider, too. 
“Another challenge we face when we have 
a solar water pumping project,” he says, 
“is to recover the data from the exist-
ing project: things like well-depth, water 
consumption over the day, the charac-
teristics of the well, any existing pump 
and its power or type. As a designer,  
for me it is extremely difficult to recover 
this data in the field. And it is a huge 
problem because future performance 
depends on it.” S Peter Carvill
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Extracting water in many regions is often far from simple, and the process can prove surprisingly expensive. New technological developments in the solar 
industry are, however, set to bring costs down rapidly.
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Managing the big data of 
an EU giant
300 MW Cestas: Last month, pv magazine took a deep dive into the foundations 
of Europe’s largest PV plant, currently under construction in Cestas, France. With the 
plant using around one million modules, the monitoring component of the array is of 
crucial importance. Developer Neoen decided on relative newcomer QOS Energy on 
the project, and pv magazine went in search of why.

Few could say that the French PV mar-
ket is similar to others in Europe or far-
ther afield. Its steady growth has avoided 
the boom and bust and retroactive FIT 
changes that have taken place elsewhere 
in Europe, but changes to the large scale 
solar tender schedules and conditions 
have infuriated industry participants. 
Xavier Daval describes the most recent 
delay, for political reasons, of France’s 
third 250 kW-and-larger tender (CRE 3) 

until December 2014, as being “crimi-
nal” in the damage it has caused the solar 
industry in the country. Daval is the CEO 
and cofounder of France’s leading solar 
technical advisory KiloWattsol.

“On paper,” says Daval, “it was sup-
posed to be one tender per year and that 
was working quite normally for CRE 1 
and CRE 2, but for CRE 3 it happened 
that this one took nearly two years! Two 
years! Personally, I would describe this 

as being close to being criminal for our 
industry.”

Alongside the delay with the 400 MW 
CRE  3 tender, there are certain pecu-
liarities in the way PV power plants are 
developed in France. Feed-in tariffs for 
ground-mounted projects outside of 
the CRE tender process, for arrays from 
100 kW up to 12 MW, stand at €0.0776/
kWh. This means the economics of a proj-
ect do not stack up, according to Daval. 

While a solar dawn is breaking on some large-scale projects in France, including on the Cestas project, 
expectations for 2016 remain subdued. 
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As such, the delay in the issuing of a tender largely brought the 
large-scale sector to a standstill.

There are also criteria used in selecting successful tender proj-
ects in France that are not present in other markets. These can 
include hefty tender application deposits, R&D or innovation 
criteria, total carbon footprint, and conditions on the origin of 
components, all of which can factor into the selection of a suc-
cessful tender. These undoubtedly make the process of develop-
ing projects more costly and complicated, but it has also deliv-
ered a certain windfall to some French companies in the PV 
space. 

Most notably, CPV developer Soitec was successful in the 
CRE 2 tender, picking up all or some part of 13 of the 16 proj-
ects awarded, for a total of around 103 MW.

“Soitec has done quite well on the CRE 2 but there is no CPV 
specific quota in CRE 3, so I would say it doesn’t mean it won’t 
be awarded projects, but if it does it could be opportunity to 
introduce innovative components,” explains Daval, pointing 
to the innovation part of tender system. The CRE 3 closed to 
applicants at the beginning of June.

Cestas giant
While CRE  3 will undoubtedly attract the most attention 
this month, projects under earlier rounds are still being built 
out. Successful developers have two years to develop a project 
awarded under a CRE round. One such project that is hard to 
ignore is the 300 MW Cestas giant. Innovation did not factor 
as a primary driver behind the plant getting the go-ahead, but 

that is not to say the project has not embraced innovation. Ces-
tas is located in France’s southwest, near Bordeaux, and when 
completed it will become Europe’s largest PV power plant – 
nothing to be scoffed at.

The project itself has been in development for some years. 
Construction began towards the end of 2014 and is set to last 
10 months. The 300 MW giant was awarded to French renew-
ables developer Neoen, with Eiffage, through its Clemessy sub-
sidiary, leading a consortium of Schneider Electric and Germa-
ny’s Krinner in the project’s realization.

Looking towards innovative technologies and approaches 
being deployed on the Cestas project, Krinner has rolled out 
a number of mounting structure, equipment and installation 
technologies not deployed before in the site’s preparation and 
the execution of mounting structure installation (pv magazine 
05/2015). It has also proven something of a windfall for French 
PV providers.

“Out of a €360 million investment (US$410 million), the 
share going to French companies will be at least 50%,” Neoen’s 
Xavier Barbaro told Reuters. Barbaro notes that the price of 
€105/MWh ($120) for 20 years being delivered by Cestas is below 
that the U.K. government has agreed to pay for nuclear electric-
ity produced at the Hinkley Point C reactor – coming in at €117/
MWh ($133) for a 30 year period.

Neoen has brought together a consortium of providers on 
both the engineering and module-supply front to build and 
equip the Cestas plant, and it has also assembled a number of 
investors, to provide the equity capital required.

But when looking for monitoring and the software and com-
munications technology required, Neoen tapped only one firm, 
one with which it had worked on a number of occasions over 
the past two years – Qos Energy.

QOS Energy
Hailing from La Chapelle sur Erdre, outside of Nantes, in 
France’s west, Qos Energy builds on the expertise of its four 
founders, acquired through their experience in the IT field, in 

An array of solar heavy-hitters has been enlisted to supply the Cestas    project, along with relative new arrivals to the solar space.
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particular in the telecommunications industry. Because of this 
Qos Energy sits squarely in the fast-growing Internet of Things 
space. 

Founded in 2010, Qos Energy released Qantum monitoring 
platform into the solar sector in 2012. The company’s Eric Dan-
iel reports that for a relatively new entrant into the solar moni-
toring space being selected for the Cestas project is validation of 
the advantages Qantum information platform provides. 

“For us, the decision of Neoen to deal with such a big instal-
lation was clearly a very good thing,” says Daniel. “It was rec-
ognition of our knowhow and the differences we can bring to 
the market.” 

Daniel, the sales director at Qos Energy, sets out these differ-
ences as being that Qos is a multi-energy and multi-device solu-
tion, making it a good fit for Neoen - which has projects across 
different renewable sources. Additionally, it is multi-user and 
can serve the various investors and parties involved on Cestas.

“We are completely hardware agnostic and all of this makes 
a big difference from some other software solutions, which gen-
eraly involve specific data logger solution or specific protocols. 

An array of solar heavy-hitters has been enlisted to supply the Cestas    project, along with relative new arrivals to the solar space.
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A multi-user platform, in which individual parties can be served with tailored 
solutions, is an advantage to multi-party projects.
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When the customer chooses our solution, 
it is not obliged to change the data loggers 
or other hardware components.”

O&M component
While Cestas is still being installed and 
equipped with power electronic compo-
nents, O&M may seem like a distant pri-
ority. However, the importance of opti-
mizing O&M provision, particularly on 
projects of Cestas’ vast size, requires it to 
be incorporated into planning at a very 
early stage. The consortium of Clemessy, 
Schneider Electric and Krinner will be 
responsible for the O&M provision for 
the project.

The concepts behind park production 
data management and fault detection, 
analysis and remediation tie in with the 
concept of “smart PV power plants” being 
pushed by firms such as China’s Huawei. 

That much of Huawei’s technical experi-
ence comes from the IT and telecommu-
nications space is hardly a coincidence. 

Qos Energy’s approach is to incor-
porate lessons learnt from its founders’ 
experience in telecommunications fleet 
management and roll it out for PV. 

“What you have to bear in mind is 
that of course we have a monitoring sys-
tem, which monitors the performance 
through some analytics. But we have also 
a fully integrated computerized mainte-
nance management system (CMMS),” 
explains Qos Energy CEO Franck Le 
Breton. Production data from inverters at 
Cestas will be fed into the CMMS, allow-
ing O&M to be provided in an intelligent 
and strategic fashion. 

The Qos platform also allows data to 
be provided in a secure fashion to rele-
vant parties. Certain data and informa-

tion can be customized to serve differ-
ent users.

“It is a multi-user platform and all of 
the partners on the project can share 
some information but also they have their 
own indicators, graphics, and reports 
independently from the others,” says 
Eric Daniel. From the investors’ point of 
view, Qos Enegy’s multiple-user capabil-
ity was a factor that was partly behind its 
selection.

“Owners are usually very demand-
ing in terms of meeting their needs, but 
on Cestas they are even more demand-
ing because there are external third-
party shareholders,” says Le Breton. 
These graphs are “completely flexible”, 
he adds, with indicators, maps, dia-
grams and reports tailored for the cus-
tomer. As Neoen and Qos have a track 
record of working toegher, the specifica-
tions required are already known. 

Neoen reports that it is targeting 1 GW 
of PV capacity by 2017, about half of 
which is slated to be added in France. In 
this respect it appears as if Qos Energy 
finds itself with a strong local partner. 

France’s large scale PV market has 
lacked consistency and KiloWattsol’s 
Daval believes that with Cestas and 
around 100 MW of CRE 2 projects cur-
rently being built out, 2015 will be a 
strong year followed by an annus horri-
bilis in 2016. In a bright spot, France is 
proving successful in delivering innova-
tion, including in manging data, in the 
PV power plant space. S

 Jonathan Gifford
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Qos Energy reports that being an multi-energy platform gives it advantages over rivals in serving multifaceted players such as Neoen.
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Innovation in solar O&M
Operations and maintenance: As the solar industry matures, spending and focus on 
PV power plant O&M is increasing. Oscar Fitch-Roy and Ragna Schmidt-Haupt of DNV 
GL (formerly GL Garrad Hassan) identify several elements of a modernized and holistic 
approach to technical solar asset management and operations.

The dramatic growth of solar-generated 
energy has surprised some and delighted 
many. The cost of energy from solar PV 
has plummeted as a result of the tire-
less innovation of our growing industry. 
This includes breakthroughs in technol-
ogy, manufacturing, project develop-
ment, construction, due diligence, and 
financing. This has opened up new mar-
kets and expanded mature ones. How-
ever, solar energy is no longer the new 
kid on the block, and as a significant 
global power generation technology 
now, the industry’s priorities are chang-
ing. Growth remains strong and there is 
still a major focus on the technical chal-
lenge of successfully installing systems. 

But as the global installed capacity grows, 
the spotlight is shifting on to operational 
factors. The spending and focus on solar 
power plant operations and maintenance 
(O&M) is growing significantly. 

As well as the raw fact of a larger and 
older solar fleet demanding greater oper-
ational spending, the growth in mergers 
and acquisitions (M&A) and project refi-
nancing is accelerating the shift in focus 
towards solar power plant operations. 
Maximizing the value of operating assets 
and overcoming the challenges is mark-
ing a new phase in the development of the 
solar industry. 

Making the most out of solar assets 
requires a smarter, more highly coordi-

nated approach than has been taken in 
the past. It demands that cutting-edge 
analyses are combined with the knowl-
edge that can only come with hands-on 
experience. A top-to-bottom re-think of 
solar asset management is required. But 
like any transition, changes in technol-
ogy and practice must overcome inertia, 
the strong tendency to do things the way 
they have always been done. 

Three important areas for modern-
ization of technical solar asset manage-
ment are: updated energy production 
estimates, advanced analysis of opera-
tional data, and physical inspection of 
installed systems. While operational data 
from solar projects is collected 24 hours a 

Data analysis can reveal just how well a solar system is performing, and can help to pinpoint those components 
that require replacing or upgrading.
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 At A glAnce

 • Solar technology is reaching a point of matura-
tion where the spotlight on O&M is increasing all 
the time.

 • A growth in M&A activity is piling more scru-
tiny on the long-term operations of PV power 
plants, demanding a smarter, more coordinated 
approach to energy harvest than in the past.

 • New data gathering techniques are being com-
bined with irradiance data to deliver more accu-
rate energy production estimates.

 • Advanced analysis of a plant’s performance ratio 
is also proving valuable, and is helping system 
owners diagnose current and future defects.

 • Physical site inspections are becoming more 
sophisticated, too, particularly in the area of 
thermographics.

 • It is only through assessing the collective 
impacts of these approaches that system owners 
can truly identify how to increase production 
and protect against faults.

day, seven days a week, and analysis can 
offer early warnings of potential prob-
lems, operational data must be combined 
with onsite measurements and produc-
tion estimates to truly optimize asset 
performance.

Each element of a modernized and 
holistic approach to optimizing solar 
plant operation is analyzed as follows.

Updated production estimates
The single biggest determinant of whether 
a solar asset is successful is the volume of 
energy it produces over its lifetime. It is 
true that a pre-construction production 
estimate is an important part of prepar-
ing a solar project for its initial financ-
ing, but the assumptions on which this 
estimate is based may be challenged by 
data collected during the operation of 
the solar power plant. There is an obvi-
ous benefit to making use of this data at 

the point of re-financing or change in 
ownership to more accurately predict the 
energy production for the remaining life-
time of the asset. Statistical techniques 
allow the historical production data to be 
combined with irradiance data collected 
at the same time to refine the forecast of 
future energy production. 

The accuracy of this kind of updated 
energy estimate, validated at real-world 
sites in mature markets such as France, 
the U.K., Italy, Germany, and the U.S., is 
typically twice that of a pre-construction 
estimate.

Advanced analysis of data
Data collected during solar system opera-
tions does not just lend itself to improved 
estimates of how much energy can be 
produced. Analysis of this data can reveal 
components such as inverters, trackers 
and modules that are not performing as 

expected, and whether discrepancies are 
varying with time. Changes in the per-
formance ratio – PR (system yield vs. ref-
erence expected yield – a measure of the 
overall conversion efficiency of the sys-
tem) over time can be identified. Changes 
in the PR can signify unexpected shad-
ing, differential mismatch, high soil-
ing levels, defective strings or inverters, 
excessive module degradation, potential 
induced degradation (PID) and power 
limitation (perhaps from inverter under-
sizing).or curtailment (perhaps from the 
utility limitations). 

Additionally, there are other analyses 
that can be used in diagnosing areas for 
further investigation. The performance 
of the system can be analyzed in terms 
of module temperature, a significant fac-
tor in system performance. Similarly, the 
open circuit and maximum power point 
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A physical site inspection no longer needs to be a laborious, expensive undertaking, but can instead 
prove invaluable in bringing advanced testing methods to bear.
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(MPP) voltage has an approximately lin-
ear relationship to module temperature, 
and this analysis can be used to identify 
problematic performance.

Availability is an important data point 
in analyzing the performance of an oper-
ating PV system. This includes under-
standing the downtime of the utility 
grid and key components such as invert-
ers. Compiling availability data in detail 
is considered to be good industry prac-
tice. This data can be used to understand 
issues with individual system compo-
nents as well as to provide insight into 

the system performance compared to the 
expected level.

While few, if any, of these analyses can 
fully diagnose operational problems, 
they do prove to be useful early-warn-
ing signs for identifying issues that war-
rant further investigation or site inspec-
tions. These steps are especially beneficial 
at the point of re-financing or any change 
in ownership to allow for a more accu-
rate valuation of the installation and an 
assessment of the remaining lifetime of 
the asset.

Physical inspections
If the operational data analysis indi-
cates a performance issue, a site visit to 
perform detailed diagnostic measure-
ments is the next logical step. Problems 
that might be uncovered by this inspec-
tion include unexpected behavior (such 
as accelerated degradation) due to site, 
design, manufacturing or installation 
defects. For example, hot-spots in mod-
ules or DC string cable connection prob-
lems can lead to continuous high-temper-
ature operation, degrading performance 
and costing revenues.

Thermographic analysis (through 
infrared imaging) can help to identify 
temperature spikes caused by defects 
in components such as modules, con-
nections, combiner boxes, inverters and 
both DC and AC cabling connections. 
Possible problems identified may be 
defective bypass diodes in the modules 
or high impedance electrical connec-
tions. This analysis can be followed up 
by measuring the I-V curve (current vs. 
voltage) for strings or individual mod-
ules to further isolate an underperfor-
mance issue. 

A visual inspection is a simple but cru-
cial means of identifying problems such 
as yellowing of EVA, delamination or 
“snail trails” on modules. Directly mea-
suring the insulation resistance at the 
DC string level can show up potential 
grounding issues.

Bringing it all together
While all of these analyses and inspec-
tions are important elements for under-
standing the performance and operation 
of solar PV plants, it is through address-
ing the collective impacts identified that 
ultimately enables increased energy pro-
duction (and therefore increased reve-
nue) or lower operational cost from exist-
ing assets. 

Following the remote and onsite analy-
ses, a package of remedial works may be 
proposed; to be subjected to a cost-ben-
efit analysis informed by the production 
estimates and revised estimates of the 
lifetime of the asset to define a course of 
action.
This kind of innovative, active and holis-
tic approach is an important step towards 
meeting the challenge posed by the 
increased importance of solar technical 
asset management to the long-term sus-
tainability of the solar industry.  S
 Oscar Fitch-Roy and Ragna Schmidt-Haupt

 cAse stUdy A

 • Location of the project: Gujarat, India
 • Date of installation: 2010
 • Reason for review: Underperformance in energy production.
 • Description of technical issue: Potential-Induced Degradation (PID) of a significant number of PV 

modules.
 • Possible solution: Recommendation to ground negative DC pole and/or adding mitigation equip-

ment (applies positive voltage during night).
 • Value of improvement: 2 – 3% energy production increase.

 cAse stUdy B

 • Location of the project: Venice, Italy
 • Date of installation: October 2011 (fourth year of operation)
 • Reason for review: recalculation of energy production to support a financing contract condition.
 • Description of technical issue: Underperformance of > 10%. It appeared that a large number of 

modules started underperforming shortly after beginning operation.
 • Possible solution: replacement of modules (not likely) and/or liquidated damages from the 

manufacturer.
 • Value of improvement: the plant currently has 7 – 8% lower PR, meaning around hundred thou-

sands of € lost revenue per year, depending on GHI and availability variations. 
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Considered operations and maintenance of a solar plant can yield valuable improvements in energy 
production increases.
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From farm to flash
Bypass diodes: The Zurich University of Applied Sciences has developed a new 
mobile LED flasher that can test module nominal power in the field, rather than in the 
lab. This flasher can also detect faulty bypass diodes quickly and easily. pv magazine 
was invited along to see the system in action at a German array.

Quedlinburg is one of those typically 
curious towns of former East Germany: 
dilapidated but decorous, part deserted 
but humming with purpose, and cast 
in an old-world exterior shot-through 
with the trappings of modernity. It is an 
intriguing kind of place.

Nestled in a no-man’s land midway 
between Berlin to the east and the Harz 
mountains to the west, the town is non-

descript yet charming in equal measure. 
And like all good German conurbations, 
it prides itself on efficiency (the Harz-
Elbe Express rail service trundles like 
clockwork into the town station every 
20 minutes) and the warm embrace of 
technology, which explains why many of 
the farmhouses that dot the fields around 
the town boast solar PV arrays atop their 
roofs.

At one farm, the pursuit of even greater 
levels of efficiency and output is being 
taken to the next level. On a bright March 
morning, a team organized by PI Berlin 
and the Zurich University of Applied Sci-
ences is busy removing the solar modules 
from barn roofs and transporting them 
to a temporary lab located in one corner 
of the farm. Inside the barn, the tinny 
strains of the local radio station do their 

The mobile LED flasher, developed by Franz Baumgartner and Daniel Schär at the Zurich University of Applied 
Sciences, Switzerland, in action flashing a rooftop array.
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The Evolution of the MC4 
Connector Portfolio
The MC4-EVO 2 is the latest addition to the Multi-Contact 
PV connector portfolio. The MC4-EVO 2 has a worldwide 
certification acceptance and is also registered in the JET 
component database.

 ▪ MC4-EVO2 is certified internationally with IEC, UL, JET, cTÜVus 
 ▪ Approved for 1500V DC (IEC, JET), 1000V DC (UL) unrestricted 
access 

 ▪ MULTILAM Technology, has proven the quality and durability 
several 100 million times since 2004

 ▪ Suited for all climatic environments thanks to resistance to 
UV, ammonia, salt-mist spray and high IP class (IP68)

 ▪ The MC4-EVO2 is available as a field and preassembled 
connector, MC4 tools can be used

Visit us at: 
Intersolar Europe: 10.- 12. June 2015, Munich  
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 At A glAnce

 • Mobile LED flashers can be fitted just 5 cm above solar panels, 
meaning they can perform tests in the field, rather than the lab.

 • The use of LED enables testing of bypass diodes – an often-
overlooked area of module maintenance and testing.

 • PI Berlin is working with the Zurich University of Applied Sci-
ences to verify the mobile LED flasher results, prior to a poten-
tial commercial rollout later this year.

 • Costs are currently high and the system – though portable – is a 
little unwieldy, but improvements in these areas are attainable.

 • Such technology is likely to become more sought after as PV 
arrays age and system owners begin thinking about repairs and 
replacements.

best to fill the cool air. A van stuffed with high-vis vests, boxes 
of cables, a mattress and a laptop is parked at one end, while 
a crate filled with iced lattes, soft drinks and shrink-wrapped 
sandwiches lies marooned in the middle of the floor. It may not 
look high-tech, but the module testing taking place inside this 
cavernous building is state-of-the-art.

Daniel Schär of the Zurich University of Applied Sciences 
observes as the team loads another crystalline module on to the 
crudely-constructed temporary wooden platform. The panel 
is laid flat, and then a LED-based mobile PV module flasher is 
rolled across it, emitting a barely-conceivable series of quick-
fire flashes. 

The team is performing nominal power measurements of 
the module at 1,000 W/m2, within a flash period of 10 millisec-
onds (ms). Positioned five centimeters above the module, the 
50 kg LED flasher measures 2.2 meters long, 1.5 meters wide and 
0.1 meters thick. Unwieldy as it may appear, the LED flasher can 
be operated in the field by a team of just two people, meaning 
module testing can take place with the panels left in situ – an 
attractive proposition for owners of large-scale or rooftop sys-
tems who wish to test the output performance of their installa-
tion at the lowest possible cost.

Today, however, the team must remove the modules from 
the 1.2 MW rooftop array before testing, due to concerns over 
the structural integrity of the barn roofs. Furthermore, Schär’s 
team is not simply testing for nominal power output, but is also 
using the LED flasher to test the three bypass diodes that are 
typical for standard crystalline silicon PV modules of this type. 
It is this testing procedure that has the potential to explore the 
boundaries of portable LED flashing.

leD by example
Developed by Franz Baumgartner, a pioneer in module flash-
ing over the past few years, the portable LED flasher is equipped 
with 2,400 single blue LEDs and 1,440 infrared (IR) LEDs. Schär 
explains why he and Baumgartner opted for LED over the more 
traditional Xenon flashing technology. 

“With LEDs, we can flash the modules from a distance of 
just 5 cm, whereas with Xenon we would need more space, per-
haps at a distance of around five meters,” Schär explains. “This 
would make mobile, portable testing directly on the modules 
very difficult.”

Citing a daily cost of “around €2,000 currently”, and a team 
of two able to test up to 500 modules a day, the testing process 
is by no means cheap, but Schär hopes that with PI  Berlin’s 
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involvement, this close-to-commercial-
ization technology can be brought to 
market within the year at costs some way 
below that. 

“I imagine there will be demand for this 
product in every type of solar market,” he 
says. “You can transport it easily and test 
most rooftops or ground-mounted arrays 
in the field. The ability to test bypass 
diodes is, I think, very exciting.”

There are numerous methods avail-
able to PV system owners for testing 
the nominal power of their array, but 
the combination of accurate, swift test-
ing onsite together with instant verifica-
tion of which bypass diodes are working 
correctly and which need replacing is an 
interesting one. 

Malfunctioning bypass diodes can 
seriously inhibit the power performance 
of a module. The diodes are designed to 
reduce drastic power losses in a typical 
string operating a partial shaded mod-
ule, and can even prevent the string from 
shutting down altogether. Bypass diodes 
also protect shaded cells from overheat-
ing, delivering a layer of safety to the 

array. However, overheated diodes can 
fail, or be damaged by either current 
flow, a lightning strike or simply poor 
connection. 

According to Schär, very little work 
has been done in the industry on detect-
ing defect bypass diodes, despite their 
importance to safe and efficient module 
performance. A recent test of a PV plant 
in Japan found that of the 1,272 mono-
Si PV modules tested, 47% had defective 
bypass diodes, according to the Interna-
tional Energy Agency.

testing bypass diodes
The LED flasher is designed to test how 
the bypass diodes are connected within 
the module string. “When you have more 
light and current on one area, then in the 
first part of the IV curve – when it deliv-
ers the most current – it should show that 
two bypass diodes are working, which 
means your module has 1/3 of the volt-
age,” explains Schär. 

For a 60-cell crystalline silicon mod-
ule with three parts, the LED flasher 
can flash high, medium and low light 

to test each bypass diode. Schär demon-
strates how the first area of illumination 
is flashed with 1,000 W/m2, the second at 
800 W/m2, and the third at 600 W/m2.

“On a normal IV curve, we can see that 
where the droop [step] occurs means that 
the first two bypass diodes are working, 
producing no voltage,” says Schär. “Then, 
the part of the module with high cur-
rent cannot produce enough voltage, so 
it needs the next part of the module to 
produce more. This is where the stepped 
IV curve comes in.” 

The curve reflects the strength of illu-
mination testing imposed by the LED 
flasher, which can be altered to test dif-
ferent strengths and even different sec-
tions of the module. “This is where LED 
is more flexible than other testing meth-
ods,” says Schär. “With Xenon, you could 
perhaps place a piece of paper over parts 
of the module to cover the bits that you 
do not want to test, but this takes time.” 
The LED flashing process performs three 
10 ms flashes in two seconds, and can be 
independently controlled to test different 
intensity patterns. 
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At the farm in Quedlinburg, Schär and a small team from PI Berlin work fastidiously in testing the solar panels, delivering a series of flashes designed to assess 
nominal power, bypass diodes and low-light performance.
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I-V curve and PV curve with all bypass diodes working correctly
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The first flash tests two diodes by 
applying one given irradiance pattern. 
The testers then change the illumination 
pattern in subsequent measurements to 
achieve the final test results of all three 
bypass diodes. The third test is actually 
– chronologically at least – the first test, 
and applies a homogenous illumination 
similar to a standard I-V measurement 
setup, measuring the typical I-V curve. 
The final two illumination patterns test 
the three bypass diodes. 

Should one or more bypass diode be 
found to be faulty, the result appears in the 
I-V curve, which will produce fewer steps 
than a typical I-V curve where all bypass 
diodes are working correctly (the graphic 
to the right shows all bypass diodes work-
ing correctly, while the graphic on p. 64 
shows faulty bypass diodes). In order to 
ascertain which bypass diode is faulty, 
testers simply retrace their steps and 
look for a correlation between the I-V 

curve and measurement period 2/3 or 
3/3. Schär and Baumgartner’s process for 
testing bypass diodes is a welcome addi-
tion to an industry that is maturing to the 
point where such solutions are becom-
ing increasingly important. In Germany, 
which has more than 38.5 GW of solar 
PV installed, according to the latest EEG 
figures, as well as some of the oldest in-
the-field arrays in the world, the question 
of operations and maintenance (O&M) 
is more pressing than almost anywhere 
else.

Preventing bypass diode failure will 
eventually be of paramount importance 
to cell and module manufacturers, but 
for now, the ability to accurately test and 
identify those bypass diodes that are 
faulty is a positive step. 

The team is not alone in fixing its sights 
on this inherent PV problem, however. 
Measuring technology experts Testo 
have developed a technique for test-

ing bypass diodes on PV modules using 
thermography. By using a substantially 
lower  current than the module’s nominal 

Measurement periods for testing bypass diodes on a 60-cell module

Area 1 of the module Area 2 of the module Area 3 of the module

Measurement period 1/3

Illumination pattern 1,000 W/m2 1,000 W/m2 1,000 W/m2

Objective of the test Measure regular I-V curve, Isc, PMPP, UOC

Measurement period 2/3

Illumination pattern 1,000 W/m2 800 W/m2 600 W/m2

Bypass diode 2 tested Bypass diode 3 tested

Measurement period 2/3

Illumination pattern 600 W/m2 800 W/m2 1,000 W/m2

Bypass diode 1 tested Bypass diode 2 tested
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I-V curve and PV curve with bypass diodes 2 and 3 defect
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 current, modern thermal imaging cam-
eras can detect temperature differences of 
50 mK, revealing the difference between 
energized and non-energized mod-
ules. According to Testo, when a bypass 
diode is short-circuited, the cells of the 
affected region of the module are bridged 
and do not heat up when a reverse cur-

rent is applied, enabling testers to identify 
problem modules and, by association, the 
problem bypass diode.

low-light and spectral testing
The university’s portable LED flasher is 
also adept at testing solar modules in low-
light conditions, which is an accurate way 
of measuring the annual energy yield of a 
solar array, says Schär. Setting up the LED 
flasher in much the same way as when 
testing standard I-V measurements, the 
system delivers several 10 ms flashes of 
different intensities in nine seconds.

“The benefits of using LED rather than 
standard outdoor measurements is that 
it offers constant irradiance and spec-
trum during a single measurement and 
over a short period of time,” said Schär. 
“The result is several I-V curves at dif-
ferent short circuit levels, and with these 
I-V curves we are able to measure the effi-
ciency of the modules at different irradi-
ance levels.”

The portable LED flasher can also 
adapt the ratios between the visible and 
the IR part of the spectral, particularly 
at low irradiance values, delivering even 

more accurate results, claims Schär. For 
these particular modules, PI Berlin will 
transport a test sample to their labora-
tory in Berlin to independently verify 
the results, using a comparison between 
normal sunlight, the PI Berlin system and 
the results of Zurich University’s mobile 
LED flasher. 

Future developments
Weighing 50  kg and equipped with a 
small LCD screen displaying the test 
results, it is apparent that the portable 
LED flasher is in its early stages of devel-
opment. Aesthetics and mobility aside, 
Schär, Baumgartner and the team have 
poured their efforts into the inner work-
ings of the system, opting for two LED 
colors at 455  nm and 850  nm to pro-
vide a balance between affordability and 
performance. 

“The flasher costs around €80,000 to 
build, and is the only one we have at the 
moment,” revealed Schär. “You need 
around 4,000  high power LEDs per 
flasher, and they are expensive. When 
the price of LEDs comes down, then it 
becomes more affordable to produce.”
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Daniel Schär is confident that the flasher technology can be paired with robotic and even drone technology in the near future, delivering an even quicker 
way of testing arrays.
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Schär is confident, however, that he 
can work on delivering other areas of 
improvement. “The next step is to make 
it lighter. 50  kg is manageable, but a 
smaller, lighter system would be a huge 
improvement.” This could be achieved by 
reducing the space in between the LEDs 
and using lighter materials on the casing, 
he says.

Glancing at the modules already tested, 
Schär adds that normally it is only nec-
essary to test around 5% of an array and 
then use the resulting data as an average. 
However, this particular installation, a 
mere four years old, had been performing 
noticeably poorly, so the team decided 
to test a larger proportion of the array. 
“Most modules we have tested here have 
20% less power today than when they 
were installed,” he reveals. “It is a good 
idea to test modules before the end of the 
guarantee and the warranty of the power, 
so within 20 years of installation ideally.”

Schär also believes that the LED flasher 
could, in the not-too-distant future, also 
be adapted to the robotic solar panel 
cleaning technology currently in oper-
ation, further reducing the man-hours 
required to test nominal power out-

put and bypass diodes. “And once the 
flasher is lighter and more portable, then 
you could even use a drone to test sys-
tems in the field, all done remotely, eas-
ily and quickly.” And with that – as the 
talk of robots and drones jarred with 

the timeless surroundings of old church 
spires and this rather draughty barn – 
Schär grins, walks over to the now half-
empty lunch crate, rummages through 
and sighs: “We only have decaff left, I’m 
afraid.” S Ian Clover

A d v e r t i s e m e n t
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Each module’s results are displayed instantaneously on a small LCD screen on the back of the flasher, 
and are also uploaded automatically to an online database that is sent to the system owner.
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Innovation abounds in the PV industry. To recognize this  
and identify some of the key innovations driving power 
outputs up and LCOE down, pv magazine has hand-
picked 50 downstream technologies from around the 
world and across the supply chain that have the ability  

to make a major impact on solar arrays today and in  
the future.

Many of the top 50 technologies will be on display at the  
Intersolar Europe show this month in Munich, so make this your 
guide to the 50 top array-changing technologies.

Array-changing 
technologies

Tesla Powerwall
Sleek, chic and unmistakably 
touched by that Elon Musk 
magic, the Tesla Powerwall 
turned more heads than a Wim-

bledon tennis final when it was launched 
at the end of April. Billed as the “missing 
piece” in the energy storage evolution, 
the battery pack is to retail at just $3,500 
for the 10kWh version, and $3,000 for 

1 the 7kWh version – far below the price 
point industry insiders had expected.

The lithium-ion battery is designed to 
work with home PV systems, with the 
smaller Powerwall ideal for solar owners 
wishing to reduce their reliance on the 
grid when the sun goes down. The larger 
pack will double as a backup source  
of energy in the event of power outages, 
and both models can be “doubled-up”  

to provide even greater storage options 
for homeowners with larger solar arrays.

The array-changer: Cost, design and 
performance aside, Tesla’s global pro-
file has brought the spotlight of main-
stream media attention on to the world 
of storage, which might just be the kicker 
required to get the industry moving.

Intersolar Booth No. B1.470 ees
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Electroluminescence test-
ing in situ from Suncycle
Take your PV  

monitoring everywhere you go 
with Solar-Log’s Insight app.  

The German monitoring provider is  
now making its service available for 
iPhone, iPad and even the zeitgeisty 
Apple Watch.

The Insight app provides PV  
plant operators access to current and  
historical data on daily, monthly or 
annual bases. Production over the  
entire life of the plant can also be 
accessed. Add CO2 savings and weather 
information and Solar-Log now  
provides a wristfull of info for the solar 
park operator on the go.

The array-changer:  
Get your solar geek on at parties and 
impress friends with your mobile power 
plant monitoring.
Intersolar Booth no. B2.570

2

Meteocontrol –  
blue’Log X series  
monitoring  
systems
Meteocontrol’s blue’Log X is 

the latest in the series of data loggers and 
monitors to arise. The blue’Log all-in-
one driver contains all the software for 
compatibility with inverters, sensors,  
meters and accessories. The system is 

3 capable of separate reports for the dif-
ferent component manufacturers it 
tracks, streaming to on-site control 
rooms through the company’s Internet-
based VCOM – Virtual Control Room, 
or dynamic communications channels. 
The system accurately tracked the March 
solar eclipse in Germany reporting that 
PV in the national grid dropped from  
13 GW to 5 GW in 45 minutes.

The array-changer:  
With over 10 GW of monitoring  
systems in the field, when size matters, 
meteocontrol is in the game. With  
Shunfeng now in the background, 
meteocontrol is poised to expand  
into China with its VCOM platform.

Intersolar Booth no. B2.419



68

Industry & Suppliers

 06 / 2015 | www.pv-magazine.com

Sungrow  
SG33/40KTL-M 
inverter
Chinese inverter spe-
cialist Sungrow has 

been expanding its international 
footprint with gusto in recent 
months. Revenues from European 
and U.S. markets make introduc-
ing tailored products too good a 
chance to pass up. This year Sun-
grow brings to Intersolar Europe 
the SG33/40KTL-M string inverter, 
which the company say is ideal for 
commercial- and large-scale PV 
plants. The inverter boasts a maxi-
mum efficiency of 99%, and a wide 
DC input voltage range that has a 
maximum of 1,000V.

This lightweight (40kg) inverter 
can be easily installed, and its three 
MPPTs will ensure maximum 
energy yield from the PV system. 
Sungrow’s grid-friendly tradition is 
continued with the SG33/40KTL-
M, which boasts a design aesthetic 
and performance to match its 
nearest European and U.S. rivals.

The array-changer: Its inte-
grated AC and DC lightning pro-
tection function and DC switch for 
safe and convenient maintenance 
prove that Sungrow’s inverters are 
now well established for European 
safety standards. 
Intersolar Booth No. B2. 230

4 Self-powered tracking  
from NEXTracker
NEXTracker’s single-axis  
SPT-Self Powered Tracker 
NEXTracker SPT eliminates 

central backup power (UPS) systems 
with seven days backup capacity per row, 
thanks to a separate solar panel perched 
above the motor. The system design also 
includes a self-balancing yoke. With its 
120 degree tracking range, tasks such as 
module cleaning and vegetation man-
agement can be accomplished four to 
five times faster than competitor’s sys-

5 tems, the company says. The company 
was spun out of Solaria in early 2014 and 
has since had no trouble raising capital 
or selling large installations.

NEXTracker, which is based in Fre-
mont, California, last month signed an 
agreement with Flextronics to produce 
the NEXTracker SPT. 

The array changer: Self-powered 
tracking delivered through affordable 
OEM production may strengthen the 
march of trackers into high irradiance 
markets.

6 Omrom  
DC fault monitor
Omron’s new DC fault mon-
itor has been designed to 
improve O&M personnel’s 

ability to quickly locate the source of 
a ground fault or open circuit on a PV 
array accurately at the module level. This 
latest model is particularly well-suited 
to aging systems located in harsh cli-
mate environments, where conditions 
can change rapidly, making system faults 
intermittent and difficult to pinpoint. 

The DC fault monitor speeds up the 
detection process, and works between 
the ambient temperatures of –20 to 
+700C. It can monitor a string voltage 
range of 500 to 1,000 V, and can handle a 
maximum current of 12.5 A/string. The 
monitor also has the IP65 environmental 
protection rating. 

The array-changer: As systems age, 
pinpointing faults is going to become 
an important task, particularly in larger 

arrays that use central inverters.  
Omron’s new DC fault monitor brings 
some much-needed efficiency to the 
O&M sector.

Omron are sponsors of the Intersolar  
                                   Conference program.



The new innovative adhesive solutions from 
Sika provide a great potential in material 
savings, process optimization, reduction 
of installation time, increase of module 
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Call us to find out more.  
Sika – Locally, Globally.

Sikasil® 
BONDING  
aND SeaLING  
TeChNOLOGy

www.sika.com/solar
Phone: +41 58 436 52 87

 06 / 2015 | www.pv-magazine.com

A+ Sun Systems – SunNet 
Roof mounting system

 A+ Sun Systems’ steel 
cable-based mounting system 
enables roof mounting where 

weight is an issue, by supporting the 
net from parapet walls. Adaptable to an 
arched roof, a steep slope or even vertical 
mounting, the system is a streamlined 
fix for challenged sites. The company, 
based in Italy, says a 1 kW system can be 
installed by one worker in 50 minutes. 
No ballast is used, although the net uti-
lizes non-penetrating easels in central 

7 spots to keep the system raised. The  
A+ Sun Systems cable-based system is 
able to sustain strong winds while at the 
same time adding very little weight to 
the roof.  The A+ Sun Systems’ ground-
mounted system, the SunNet Ground, 
can be used on flat and pitched ground, 
with a slope of up to 50°. 

The array-changer: Light, flexible 
and with quick installation, A+Sun Sys-
tems’ approach can deliver flexibility 
and real advantages. On the downside, 
it’s a long way from being a standard 
technology. 
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REC TwinPeak Series – 
going all the way with  
half cells
The REC TwinPeak Series 
employs a series of efficiency-

boosting technologies that demonstrate 
that the company does nothing by half. 
Except its cells, of course. The Norwe-
gian manufacturer, in its Singapore pro-
duction, is delivering a module with 
standard 156 x 156 mm cells that have 
been cut in two pieces (156 x 78 mm) to 
deliver 120 half-cut cells.

The panel itself is divided into two 
60-cell series across three strings. The 
two sections are connected in series, 
resulting in a 120 cell module.

PERC cell technology, four busbar 
configuration and a split junction boxes 
has all been deployed to achieve, along 
with the half-cell design, a 10 Wp boost 
per module. 

The array-changer: a 275 Wp poly-
crystalline module, with an increased 
power/m2 can deliver reduced BoS 
costs and compete with monocrystal-
line modules. What is most impressive is 
the combination of half-cell technology, 
PERC cells, four-busbars and split junc-
tion boxes, all contributing to deliver the 
output boost.

Intersolar Booth No. A1.390

8

Ciel et Terre –  
Hydrelio floating  
mounting system
Ciel et Terre’s Hydrelio water 
mounting system has taken 

to water like a solar duck. The HDPE 
floats are designed to support 60 cell 
modules, include a pin-connected 
walkway between floats and a quick 

9 rail attachment. The system yields an 
extra margin of electricity as a result 
of the cooling effect of the water on 
the panels. First launched in 2011 in 
France, the system has been broadly 
accepted in the US, Japan and other 
global markets for solutions at win-
eries, mines, wastewater ponds, fish 
farms and dairy farms. With major 

components recyclable, the system 
also cuts down on algae growth.

The array-changer: While float-
ing PV arrays may have seemed a pipe 
dream, the growth in markets where 
space constraints may exist is opening 
opportunities for an affordable, secure 
and scalable solution. If only we could 
pronounce the company name.

Power conditioning 
inverters for large storage 
systems
www.bonfi glioli.com

Hall B3, Booth 235
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Alion Energy – Rover 
rail extrusion and 
Spot cleaning robots
Alion’s unique Spot 
robot glides along the 

proprietary cement-mounting rail that 
its larger brother Rover has extruded 
and adhered panels to, a patented solu-
tion to building and cleaning PV arrays 

10 in high-dust areas like Saudi Arabia and 
Chile. The system can lay a utility-sized 
field in half the time and with a quarter 
of the labor needed for standard arrays. 
Initially launched in 2013, the company’s 
robotic system is now being developed 
through a strategic agreement with  
S&C Electric. By eliminating almost all 
metal from the racking design, the  

system is low-cost to install, and even 
fills potholes in front of it as it goes 
along.

The array-changer: There is a lot 
to like about less metal in the mount-
ing structure and more robots. In high-
labor-cost environments, Alion’s dual-
robot solution appears a high-tech 
solution to significantly reduce handling.

A d v e r t i s e m e n t

Power conditioning 
inverters for large storage 
systems
www.bonfi glioli.com

Hall B3, Booth 235
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Ecoppia –  
E4 Robotic cleaning 
system
Hailing from Israel, it 
should come as no sur-

prise that Ecoppia’s E4 robotic cleaning 
system was designed for high-soiling 
desert locations with little water. Uti-
lizing microfiber cloth to clean panel 
glass, the system can achieve 99% dust 
removal with zero water use, the com-

11 pany claims. The plastic-wheeled robot 
moves up and down a proprietary rack 
frame that is mounted around a stand-
ing PV array. Two onboard motors 
move the robot vertically, two move 
it horizontally, and one does the hard 
work of cleaning. The bots have an 
onboard solar panel and batteries to 
isolate operating power from the array. 
The system can be operated remotely 
through an app.

The array-changer: With utility-
scale PV arriving in desert environ-
ments, O&M and, in particular, mod-
ule cleaning is growing in importance. 
And who does not love a robot? Some 
of Ecoppia’s rivals have been snapped 
up by larger firms, meaning it finds 
itself in a prime position in the market 
as an independent supplier. 

ArcelorMittal tackles 
corrosion
ArcelorMittal’s Magnelis 
has been shown to slow 
zinc runoff in weather-12 ing galvanized steel by a factor of four. 

No rust, no bust. With a 3% magnesium 
addition, the coating shields against 
rust and lasts 25 years. Magn elis ZM310 
sports a 25 μm coating that is two to four 
times thinner than the coating on con-

ventional galvanised steel.
The array-changer: With O&M costs 

looming for PV arrays in new markets, a 
bit of preventative technology could save 
enormous costs in repair.
Intersolar Booth no. A3.338
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Real-time monitoring from  
Gantner Instruments
Gantner Instruments has launched a new web 
portal to provide constant, solid and traceable 
PV plant monitoring data for owners, opera-

tors and O&M providers to access performance and optimize 
service provision. The Austrian company claims that the por-
tal delivers some of the lowest-running costs available in the 
PV industry.

Gantner says that its responsive portal is available on all 
mobile devices and has been designed in accordance with E.U. 
data security regulations. It utilizes some of the same technol-
ogy Facebook uses to handle large data parcels, without losing 
performance in real time. 

The array-changer: Gantner’s web portal can provide an 
array of performance and forecast data and allows for opti-
mized O&M provision. 

Intersolar Booth no. B2.371

13
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Panasonic  
Li-Ion battery

A compact stor-
age unit designed 
for small spaces, 

the new Panasonic Lithium-Ion 
(Li-Ion) battery storage system is 
designed to allow PV system own-
ers to increase their energy self-
sufficiency. The AC-coupled, sin-
gle-phase battery system has a 
storage capacity of 6.8 kWh and 
uses the long-established Pana-
sonic battery technology that has a 
proven track-record.

The battery boasts an emergency 
power function, which ensures 
homeowners have a steady supply 
of backup power should they suf-
fer from an outage. During devel-
opment, Panasonic said that they 
considered the needs of an ever-
increasing decentralized energy 
supply landscape using third-party 
regenerative systems, creating this 
latest Li-Ion battery that offers 
reliable storage, load management 
capability and emergency backup.

The array-changer: The bat-
tery’s dimensions – 1,380 x 966 278 
mm – mean that it can be installed 
in extremely small places, mak-
ing it a good storage solution to all 
types of residential users.
Intersolar Booth No. A2.160

14

Gantner Instruments’ 
string.bloxx  
All-In-One 24/12

Austria’s Gantner Instruments is intro-
ducing a new concept to the monitoring 
space that unifies accurate DC measure-
ment, fuses, overvoltage protection and 
communication. 

Gantner Instruments claims that 
the significant reduction in interfaces 
reduces risk while decreasing installa-
tion time, while allowing for PV module 
strings to be monitored and design and 
production errors identified on the DC 
side, with fault recognition down to the 
module level.

Through the use of DC shunts, as 
opposed to Hall Effect sensors, Gantner 

claims that its string.bloxx can  
provide measurements that are up to ten 
times more accurate (0.25%) and that are 
not susceptible to temperature variance. 

The 24 input channels enables the 
most effective plant design and com-
prises the newest requirements of PV 
module configuration. The string.bloxx 
employs industry-standard Modbus pro-
tocols for communication and is avail-
able for 1500VDC systems. 

The array-changer: Gantner claims 
that its string.bloxx All-In-One can 
deliver a 30% cost reduction and 35% 
reduced format factor. Impressive if true. 
Intersolar Booth No. B2.371

15

Huawei  
SUN2000-33KTL
China’s ICT commu-
nications giant Huawei 
has enjoyed unprece-

dented success in the PV inverter mar-
ket in recent years, and its latest prod-
uct looks set to continue in this fine 
tradition. The SUN2000-33KTL 
inverter has a maximum efficiency 
of 98.6% and three MPPT routes to 
ensure maximum energy yield. 

With no external fans required 
and weighing just 49kg, the 
SUN2000-33KTL is being mar-
keted at the commercial rooftop 
and ground-mounted PV segments, 
with Huawei confident of its dura-
bility and peak performance in 
all environmental conditions. The 
inverter has also adopted Huawei’s 
power line communication technol-
ogy, which means it can communi-
cate with the system via its power 
cable, thus lowering installation 
complexity and cost.

16 The array-changer: Light, lead-
free, low-noise and self-cooling, the 
SUN2000-33KTL is being marketed as 
an eco-conscious solution, and a rather 
flexible one at that.
Intersolar Booth No. B2.430

Production Line

Add: No.95 Xingang Main Street, Coastal Industrial Base, Yingkou, Liaoning, China
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Array – V3 tracker 
system with torsion 
dampening
Array Technologies’ sin-
gle-axis DuraTrack HZ 

Version 3 solar tracking system for util-
ity-scale applications includes improve-
ments ranging from a torsion damper 
device unique in the industry to fewer 

17 motors and controllers per MW. V3 uses 
50% fewer motors and controllers per 
MW, with each motor driving 650–750 
kW. This new single-bolt module clamp 
version also requires half as many bolts 
per MW compared to alternative solar 
tracking solutions. The power dense V3 
which reduces module-to-module gaps 
down to one-quarter inch and eliminates 

gear box dead-space yields a 5% density 
advantage over their closest competitor 
the company claims.

The array changer: Fewer compo-
nents means far less can go wrong with 
Array’s latest V3 integration. Array’s 
efforts to increase power density will also 
be welcomed.

Production Line

Add: No.95 Xingang Main Street, Coastal Industrial Base, Yingkou, Liaoning, China

Tel: +86 417 668 2375                               Email: jinchensolar@jinchenmachine.com    

Fax: +86 417 668 2376                              Website: www.jinchensolar.com                              

            

JINCHEN MACHINERY CO., LTD. 
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Hulket’s 320 W CIGS 
module goes big

Hailing from  
Taiwan, there is lit-
tle that is conventional 

about Hulket. The charismatic man-
ufacturer has turned out a whopping 
320 W CIGS module, going big on size 
and reducing BoS costs for PV power 
plants. The module, essentially three 
modules placed side-by-side, comes in 
at maximum conversion efficiency of 
14%, achieved through what the com-
pany calls its Z-type CIGS, employ-
ing a zinc-oxide buffer layer instead of 
cadmium-sulphide. 

Hulket claims that due to what it calls 
the ‘power gain factor’, its CIGS mod-
ules deliver considerably more kWh/
kWp when compared to crystalline sili-
con. The power gain is delivered through 
the combination of superior spectral 
response in terms of both UV and IR 
light; a lower temperature coefficient; 

18 enhanced lower inci-
dent, scattered or dif-
fuse light perfor-
mance; and the 
positive light soak-
ing effect, Hulket 
claims.

The array-
changer: It is big, 
brash and bold and 
with a cadmium-free 
CIGS module, Hulket 
obtains TÜV Rhein-
land’s ISO 14067 car-
bon footprint and 
RoHS cer-
tification. 
Handling 
with both 
hands rec-
ommended. 
Intersolar  
Booth no. A1.120

Zeversolar  
string inverters
SMA-owned inverter 
specialist Zeversolar  
is set to unveil six 

new products of its Zeverlution line at 
Intersolar Europe, ranging from a nom-
inal power of 1 kW to 3.68 kW. String 
inverters in this new line weigh a maxi-
mum of 7.3 kg, around half the weight of 
their predecessors and an achievement 
that the company claims makes instal-
lation and transportation far easier and, 
therefore, more cost effective.

The Zeverlution 3000SE and 3680SE 
single-phase inverters are compatible 
with smart modules and DC optimiz-
ers, and can reach efficiencies of up to 

20 98.7%, while the sin-
gle-phase Zeverlution 
1000S, 1500S, 2000S 
and 3000S have max-
imum efficiencies of 
97%.

The array-
changer: The Zever-
lution range has a 
retrofitable inte-
grated Ethernet and 
WiFi communication 
that enables remote 
update.

Intersolar launch, 
Thurs June 11, 
Room B21, 11am.

Apollo II is a  
powerful roof  
tile
Progress in producing 
the best solar roof tile  

or shingle has been set by Saint Gobain 
company CertainTeed, which offers its 
Apollo Tile II roofing tiles as an aes-
thetic low-profile solution. The product 
features 56-watt monocrystalline pan-
els and can be integrated into either an 
existing roof or a new roof that combines 
solar panels and flat concrete tiles. The 
products are warranteed for 25 years, 

19 are Class A fire rated and meet UL 790 
and UL 1703 requirements. Apollo Tile 
II is also rated for wind resistance up to 
110 mph and loads up of to 250 pounds 
per square foot; CertainTeed salesmen 
at solar trade shows often can be seen 
doing a war dance on top of their tough 
tiles.

Array changer: Too long have solar 
shingles overpromised and underde-
livered. The Apollo II takes the high 
efficiency route through utilization of 
mono, and its robust design may help it 
last the distance.

Experience LTI ReEnergy in a new 
dimension ...

German Heart. 
Local Content.

Munich, June 10-12, 2015
Hall B2 · Booth 440

lti-reenergy.com
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Sonnenbatterie’s  
eco steps up  
to 10,000 cycles
While Tesla hogs the 

limelight, Germany’s 
Sonnenbatterie continues to push its 
technology further. Its latest generation 
of the Sonnenbatterie eco sports a life 
of 10,000 cycles, reducing the cost-per-
kWh stored down to between €0.17 – 
€0.24/kWh (US$0.19 – $0.27/kWh).

21 Sonnenbatterie says that the long life 
of its fourth generation eco system can 
be used for grid-based services and can 
be aggregated into a virtual power plant, 
generating more income. Both electricity 
and heat provision can also be enabled 
through the more durable eco, with the 
company reporting that it can be tied to 
a micro CHP.

The new Sonnenbatterie eco is avail-
able with rated capacity from 4 kWh to  

16 kWh in steps of 2 kWh. Sonnenbatterie  
says that along with increased cycles, 
the eco’s depth of discharge has been 
increased from 80% up 100%.

The array-changer: By extending 
life, the new Sonnenbatterie eco can be 
used to supply additional services to 
the grid, along with the storage of roof-
top PV. 

Intersolar Booth No. B1.110 ees
A d v e r t i s e m e n t

Experience LTI ReEnergy in a new 
dimension ...

German Heart. 
Local Content.

Munich, June 10-12, 2015
Hall B2 · Booth 440

lti-reenergy.com
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SolarEdge’s storage 
solution
The StorEdge from 
SolarEdge will pro-
vide energy indepen-

dence for homeowners keen on maxi-
mizing their solar self-consumption. The 
DC-coupled storage solution is versa-
tile and large enough to act as a backup 
power unit, and can be easily paired 
with a SolarEdge DC optimized inverter 
that will manage the PV array and the 
storage.

With a shared PV and battery DC bus, 
the StorEdge is designed to reduce con-
version losses as PV power is directly 
stored in a battery. Equipped with 
SafeDC architecture, the system is safe 
and high quality, requiring no special 
wiring and utilizing the same PV cables, 
and also coming equipped with a full 

23
monitoring solution that allows system 
owners to see their PV production, con-
sumption and battery status in a single 
view.

The array-changer: The StorEdge 
solution is designed to be compatible 
with Tesla’s new home battery solution, 
the Powerwall.
Intersolar Booth No. B2.110 B2.111

Tesvolt’s  
bidirectional BMS 
delivers boost
Germany’s Tesvolt is 
continue to develop 

its storage units, incorporating its Active 
Bidirectional Battery Management Sys-
tem (BMS). The modular storage solu-
tion is available in capacities of 10, 20, 
40, 60, 120, 240 kWh, right up to large 
MW storage systems. The accumulators 
can be used in combination with Sunny 
Island charge controllers from SMA on 
low-voltage grid.

Through a master/slave function, 
additional cells can be integrated any 
number of Tesvolt storage units.

The array-changer: By using a  
bidirectional BMS, excess energy can  
be spread across a number of cells  
reducing losses that incur through  
passive balancing (resistors) from 10% 
to 8%. The targeted control of individual 
cells enables faster charge balance with  
a minimum efficiency of 92%,  
Tesvolt claims. 

24SolarEdge 
commercial 
inverter
The trend in 
the inverter 

landscape is increasingly tilt-
ing towards the use of three-
phase string inverters at commer-
cial scale. Israel’s SolarEdge has 
extended its commercial offering 
in this space, launching the SE25K, 
SE27.6K and the SE33.3K three-
phase inverters to the market at 
Intersolar Europe.

Fitted with standard SolarEdge-
levels of safety, monitoring and 
communication features, each 
inverter is designed to operate 
with the company’s commercial 
power optimizers, the P600 and 
P700, and allow up to 2.5 times 
longer strings compared to tradi-
tional inverters. Combined, this all 
adds up to a greater yield for your 
commercial-scale solar PV array.

The array-changer: Each 
inverter is available for purchase 
with an optional integrated DC 
Safety Unit with a mechanical DC 
switch and DC surge protection.
Intersolar Booth No. B2.110, 
B2.111

22
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ASD’s long-life 
hybrid battery 
German energy storage 
systems manufacturer 
ASD Sonnenspeicher 

has updated its hybrid battery and will 
present the new and improved version at 
Intersolar Europe. The company is confi-

dent that its longer lifespan – made pos-
sible by a specially-developed software 
with an integrated feature that compen-
sates for degradation – will help set it 
apart from the field.

According to ASD, the cells age more 
slowly than other storage systems, 
extending their lifecycle. The battery 

is based on lithium-
iron-phosphate 
technology, and 
is a hybrid suit-
able for both AC 
and DC coupling. 
ASD has also sim-
plified its archi-
tecture, reduc-
ing the number 
of cables required 
for connection to 
just two, and has 
smartened-up the 
aesthetics.

The array-
changer: ASD’s 
hybrid battery is 
available in four 
sizes, ranging 
from 5 kWh to 13 
kWh, thus deliv-
ering storage flex-
ibility for a range 
of clientele.

Intersolar Booth 
No. B1.130 ees

27

Black and white 
NeON 2 from LG
Korea’s LG is introduc-
ing a black and white 
backsheet version of its 
LG NeON 2 modules. 
Employing its multi-
busbar Cello technol-
ogy, 12 wires replace 3 
busbars, demonstrat-
ing that LG is stay-
ing at the cutting edge 
of the cell connection 
trend. Thinner wires 

25
boost output through 
capturing electrons 
more effectively, while 
exposing more of the 
cell surface to the sun’s 
rays. 

With output of 
between 305 W – 320 W  

in the white and 
300 W in the black, 
both modules uti-
lize n-type mono,  
6 x 6 inch cells. 

 
www.stecasolar.com
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The array-
changer: 
Having turned 
heads at previ-
ous PV shows 
in 2015, the 
LG NeON 2 
range employs 
the cell and 
interconnec-
tion technolo-
gies that form 
the 2015 solar 
zeitgeist. 
Intersolar 
Booth no. 
A2.170

26
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Dow Corning’s 
adhesives replac-
ing clamps and rails
Dow has been pro-
viding a host of PV 

manufacturers with unique solutions 
to mounting as well as panel assem-
bly. Among a portfolio of PV products, 
the company’s PV-8301 Fast Cure Seal-
ant provides a substitute for clamps and 
rails, as well as adhesion for PV sub-
strates, with a two-part mix, allowing 
for a customized cure rate. The adhesive 
performs well in hot and humid temper-

29 atures over the long term, and also pro-
tects against vibration, environmental 
degradation and mechanical and ther-
mal shock. The product has been certi-
fied for IEC 61646 by TÜV and has met 
the aging standard of the European con-
struction industry, ETAG 0002. Dow 
Corning also produces PV-5802 electri-
cally conductive adhesive and PV-6212 
cell encapsulant.

The array-changer: The roll out of 
adhesive requires technical support, 
which Dow prides itself on. It can reduce 
mounting material costs, Dow claims.

CAB Products – 
cable management 
rings and saddles
CAB’s highly-rated 
cable rings and sad-

dles are proving to be a low-cost alter-
native to cable trays, yet still cut BoS 
installation costs and avoid maintenance 
problems in the future. The 80-mil PVC 
coated products are manufactured from 
Class 3 galvanized high-tensile spring 
steel that supports a safe working load 

28 of over 290 kg. The PVC coating has a 
dielectric breakdown strength of 400 
volts per mil, is flame retardant, UV  
stabilized and abrasion resistant. The 
company cites a five-second installation 
time for its rings.

The array-changer: An Interso-
lar 2014 Finalist, that the NGO Cambria 
County Association for the Blind and 
Handicapped turns out highly innova-
tive and durable products is a reason to 
be cheerful.
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Simulation down to the minute from  
Valentin Software
The latest versions of PV * SOL and  
PV * SOL premium can now provide 
PV array production simulation down 

to the minute, giving granular data for park designs. The 
new versions of the software has had around 500 differ-
ent batteries and battery system integrated taking simu-
lation to the next level.

The array changer: Data is power and the additional 
sophistication from the widely used software keeps park 
design ahead of the curve.
Intersolar booth no. B3.170

Electroluminescence testing  
in situ from Suncycle
Germany’s Suncycle is introducing electro-
luminescence (EL) testing on site with a new 
piece of kit, that allows testing to be carried 

out, without removing the modules. The Suncycle CTU flexEL 
has a high resolution EL camera that can produce lab-level 
readings in the field.

Suncycle says that the CTU flexEL can detect cell micro-
cracks and breaks, potential PID, hot spots and other damage. 
Suncycle says that its readings will stand up to examination  
in court.

30 The tool weighs less than 20kg, with measurement dura-
tions of less than 30 seconds, Suncycle claims. 

The array-changer: With Europe’s large installed PV 
base, assessing and addressing park faults is a growing sec-
tor. To carry out EL testing on site can speed up the process 
and save on transportation costs.
Intersolar Booth no. A3.154

Pros simulate with PV*SOL® premium,
the most powerful design software 
for photovoltaic systems

We look forward to your visit!

Don’t estimate,
simulate!

www.valentin-software.com

Don’t estimate,
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Intersolar Europe, Munich 
June 10–12, 2015 | Booth B3.170

SOFTWARE
ENGINEERED
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Cool vertical 
solution from 
Renusol
Mounting sys-
tem provider 

Renusol has released its MS+ Por-
trait solution, which allows mod-
ules to be installed in portrait ori-
entation. The system allows for 
good rear ventilation, keeping 
modules cool and therefore power 
output. The MS+ is suitable for 
trapezoidal sheet metal roofing, 
and Renusol claims to have trialed 
the MS+ Portrait with 270 different 
types of roofing. 

Renusol claims that the MS+ 
Portrait can be employed on 
roofs with inclinations anywhere 
between 3 and 70 degrees. The sys-
tem weighs 3kg. 

The array-changer: Renusol 
says that the installation time with 
the MS+ Portrait is just 10 min-
utes/kWp, cutting down time on a 
hot tin (steel) roof. 
Intersolar Booth no. A3.331

32

Delta Flex E3 battery 
Delta’s new smart 
energy storage system, 
the Flex E3 battery, is 
touted as a highly-flex-

ible storage addition for homeowners 
and small businesses keen on enhancing 
the returns on their energy investments. 
The Flex E3 has an energy conversion 
efficiency of 93% and a smart-grid con-
troller platform that delivers optimal-
cost storage and consumption. Aesthet-
ically pleasing, Delta’s latest product 
also appears to be user-friendly and eas-

ily integrated into a variety of system 
architectures. 

The Flex E3 provides storage for PV 
systems ranging from 2.9 kWh to 3.7 
kWh, or three batteries can be run in 
parallel to cater for an 11 kWh system, 
depending on whether the client opts for 
the lead-acid or lithium-ion battery. 

The array-changer: The Flex E3 
is embedded with Delta’s AC inverter, 
which delivers more than 96% energy 
conversion efficiency and nominal con-
tinuous power output of 2.34 kW.
Intersolar Booth No. B2. 330
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both crystalline and thin-fi lm high-performance solar cell platforms. 
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machine supplier with satisfi ed customers producing PERC, 
Heterojunction and CIGS/CdTe solar products.
 
SINGULUS TECHNOLOGIES expertise includes vacuum thin-fi lm 
coating (sputtering), surface engineering, wet-chemical processes 
and thermal processing.

INNOVATION 

Crystalline & 
Thin-Film PV

SINGULUS TECHNOLOGIES  

PV Technology Powers the World

Call SINGULUS TECHNOLOGIES _ mail: sales@singulus.de _ tel: +49-6188-4400_www.singulus.de
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Qbotix –  
Monorail-based 
robotic tracking 
system 
Qbotix’s evolving 

RTS and its SolBot are still the most-vis-
ible robotic system in the solar industry 
today. One pair of the bots can service 
up to 378kW of panels on a proprietary 

dual-axis tracker, continuously moving 
panels five degrees ahead of the sun for 
optimal yield. The elimination of most 
motors and controllers makes the system 
low cost and less expensive to maintain. 
SolBot also can climb grades and bridge 
difficult terrain, one of the few industry 
solutions for challenged locations. Wire-
less communication and a web-based 

interface make the system attractive to 
off-site operators.

The array-changer: Mono means 
one, rail means rail. Add robots = awe-
some. Qbotix’s robotic trackers can be 
deployed in locations otherwise closed 
off to trackers.

34
A d v e r t i s e m e n t
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Heterojunction and CIGS/CdTe solar products.
 
SINGULUS TECHNOLOGIES expertise includes vacuum thin-fi lm 
coating (sputtering), surface engineering, wet-chemical processes 
and thermal processing.

INNOVATION 

Crystalline & 
Thin-Film PV

SINGULUS TECHNOLOGIES  

PV Technology Powers the World

Call SINGULUS TECHNOLOGIES _ mail: sales@singulus.de _ tel: +49-6188-4400_www.singulus.de
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ABB PVS980  
central inverter
ABB’s new PVS980 
central inverter is a 
low-maintenance, high 

power output update of the previously 
successful PVS800 central inverter, and 
will be showcased for the very first time 
at Intersolar Europe. Delivered in cost 
effective packaging, the central inverter 

37

Multi and mono 
PERC in mass  
production from 
Trina

China’s Trina 
Solar is introducing its Honey Plus 
and Honey M Plus modules in 
“select markets” this year, with a 
global launch scheduled for 2016. 
The Honey Plus and Honey M Plus 
employ PERC technology, with a 
five-busbar configuration. Trina 
claims that lower series resistance 
has been achieved in both mod-
ules, along with an increased  
cell-to-module ration.

The M in the Honey M Plus 
stands for mono, delivering  
an output of 285W, achieved 
from 20.4% cell efficiencies. The 
multicrystalline Honey Plus achieves 
275W with 18.7%.

The array changer: Reducing BoS 
through conversion efficiency gains is 
the order of the day and PERC appli-
cation in both mono and multicrystal-
line cells indicates Trina’s mastery of the 
technology.
Intersolar Booth No. A2.290
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has a power rating of up to 2,000 kVA 
and increased DC input voltage up to 
1500 VDC.

A key feature of ABB’s updated cen-
tral inverter is its self-contained cool-
ing system, which uses phase transition 
and thermosiphon technology to avoid 
external air entering its critical compart-
ments. The PVS980 can operate in tem-
peratures below freezing and is fine with 
extreme heat and 100% humidity, too. 

The array-changer: ABB’s central 
inverter appears 

to be extremely 
low mainte-
nance, with 
no fillable liq-
uids, pumps, 

valves, inhibitors 
or leaks, making 
it a rather simple, 
high power addi-
tion to an array.
Intersolar  
Booth No.  
B3.310

SolarWorld 
does storage 
with the Sun-
Pac LiOn
Storage is so hot 

right night and SolarWorld is not 
missing out the action. At Interso-
lar Europe, SolarWorld is launch-
ing its SunPac LiOn scalable stor-
age system, employing lithium-ion 
phosphate battery technology. The 
system will be rolled out from Q4. 
This second storage system from 
the German company starts at 
2kWh and can be scaled in 2kWh 
blocks. SolarWorld claims that the 
storage units can be connected eas-
ily in series with a simple plug.

The SunPac LiOn has a depth 
charge of 100%, with a lifetime of 
10,000 charging cycles. Connected 
on the AC side, the SunPac Lion 
can be retrofitted to existing PV 
arrays. The Suntrol eManager sys-
tems controls the storage system 
and monitoring provided by the 
Suntrol MyHome portal. 

The array-changer: Scalable 
battery units makes sense for the 
‘storage curious’ household, allow-
ing capacity to be scaled up with as 
needs require and budget provides. 
Intersolar Booth no. 
A1.190,A1.191
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SMA MV power 
station
Billed by SMA Solar 
Technology as “the 
world’s most compact 

utility-scale PV system solution”, the 
medium voltage Power Station 2500SC is 
a plug-and-play, DC-to-AC system with 
a 2.5 MW central inverter built-in. The 
system also includes a MV transformer 

and MV switchgear, installed and pre-
commissioned inside a 20-foot shipping 
container. 

Sounds big? The Power Station is actu-
ally ground-breakingly compact for its 
output, and thus delivers substantial cost 
savings to system owners keen on SMA 
reliability and build quality. Using Sunny 
Central inverter technology, the system 
works seamlessly with SMA’s new gen-

eration of 1,500 VDC inverters, while its 
stable operation in a wide range of ambi-
ent temperatures makes it suitable for 
most global markets.

The array-changer: Delivered as a 
full turnkey solution, the Power Station 
2500SC arrives pre-assembled, meaning 
commissioning and installation time is 
greatly reduced.
Intersolar Booth no. B2.210
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A d v e r t i s e m e n t

SAFER, SMARTER, GREENER

At DNV GL we unite the strengths of DNV, KEMA, Garrad 
Hassan and GL Renewables Certification. With service  
solutions for solar energy covering advice, certification and 
testing, DNV GL can help you meet any solar challenge.  
 
From initial planning right through to operation  
management, our global team of 2,500 skilled experts  
are always on hand to ensure you have everything you  
need to take each step confidently and safely. 

Meet DNV GL at Intersolar Europe, 10 – 12 June 2015, 
Stand no. 354 in hall B2

FOR ALL YOUR  
SOLAR NEEDS

158835_DNVGL_Solar_Ad_210x146.indd   1 20.05.15   13:29
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Jinko adds Maxim  
for cell-level 
optimizing
China’s JinkoSolar 
has teamed up with 

Maxim Integrated to integrate power 
output tracking into the module itself. 
The Maxim Integrated JinkoSmart 
replaces bypass diodes, which the com-
pany says can help eliminate hotspots.

This new generation of JinkoSmart can 
be installed using standard techniques 
and requires no additional hardware. 
Rooftop and ground energy density can  
be increased by up to 15% to 20%, due to  
the reduced impact of row-to-row shading.

Jinko claims the Maxim technology 
can provide the highest resolution power 
tracking in the industry, with the MPP 
controller measuring each cell-string 
within the module.

The array-changer: Cell level opti-
mizing without bypass diodes may give 
a power boost without the extra hard-
ware hassle. 
Intersolar Booth no. A2.190

39 Sika – BIPV 
adhesives 
BIPV appli-
cations have 
long underper-

formed when compared to the wider 
solar market. Adhesive supplier Sika 
believes that bondings can open up 
the market. Its Sikasil AS-785 has cer-
tification pending for UL 94 V-1, at 
RTI 105 °C, as well as the facade certi-
fication EOTA ETAG 002.

The array-changer: Sika claims 
that bonded BIPV solutions are a cost 
effective way to integrate PV modules 
onto building facades and into the 
building envelope. If something helps 
BIPV get off the ground, then it surely 
must be a good thing.

40

SI Module’s  
bowed panel
With five busbars, 

2mm dual-glass 
encapsulation, mono 

cells and bowed appearance, there is not 
much that is standard on SI Module’s 
latest module offering. Produced on its 
30 MW production line, a part of par-
ent company M10 Industries’ Technol-
ogy and Service Center, the SI Module 
bowed panel has an output of 290 W – 
300 W in a 60 cell configuration.

The array-changer: The dual-glass 
SI Module offering can be incorporated 
into BIPV applications and onto curved 
roofing or façade construction. Its bold, 
different and is all about pushing tech-
nological limits. 

Intersolar Booth no. A1.350
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Suntech goes four busbars, new 
HyPro PERC 
Wuxi Suntech is continuing to re-invest in 
its production, with the major announce-
ment that it is going four busbar across 2.4 

GW of module capacity. It is also introducing 
globally its new HyPro product line this 
July, which employs PERC technology.

Suntech’s HyPro module line can 
achieve 20.5% cell conversion efficien-
cies, delivering peak performance of 290 
W with the Hypro 60 cell, and 345 W, 
on the Hypro 72 cell. Suntech has ini-
tially targeted the UK and Japan with its 
HyPro range. 

The array-changer: Clearly a pos-
itive sign, Suntech’s owner Shunfeng 
(see interview p. 90) is reinvesting in 
Suntech’s technology on the cell and 
module level. 
Intersolar Booth no. A1.160
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  Intelligent Solutions for 
 effective O&M and lowest

   PV production cost

  String, Data, SCADA level
  Worldwide commissioning &   

   service

Monitoring and Control of Utility 
Scale Photovoltaic Systems

Gantner Instruments Environment Solutions GmbH
Germany l Austria l China l France l India l USA    
www.gantner-environment.com

A d v e r t i s e m e n t

GPS precision with the 
KRD 60 
German mounting system  
provider Krinner has begun 
deploying its new KRD 

robotic ground screw machine, to apply GPS 
position to ground mounted projects. The tool 
ascertains precisely where ground screws should 
be installed. The KRD can also be monitored 
remotely, to check on the prevision of applica-
tion and the progress of installation teams. It is 
currently being deployed on what will be Europe’s 
largest utility scale array, Neoen’s Cestas array in 
southwest France. 

42

JA Solar launches 1500V PV Module
Chinese module manufacturer is intro-

ducing a 1500V module onto the market. 
Launched in February the module meets 
the IEC 1500V system voltage bias, passed 
PID testing and has been tested and has 

been certified by TÜV. JA Solar reports that when unveiled 
at previous shows, the module has been met with an “over-
whelming reception.”

The array-changer: By increasing system voltage to 1500V, 
major BOS costs reductions can be achieved.
Intersolar Booth no. A1.170

43
The array-changer: The KRD 60 teams  
precision with speed and is completing the 
  300 MW Cestas project ahead of schedule, 
          Krinner reports.
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PERC, but not  
as you know it 
from Q CELLS 
Hanwha Q CELLS 
continues to opti-

mize its Q.ANTUM technology, to 
deliver high-performance cells and mod-
ules. Its latest Q.PLUS-G4 modules 
achieve a power class of 270 W – 280 W, 
with a conversion efficiency of 17.1%.

The Korean company, with German  
technology and Malaysian production,  

also offers the Q.PRO-G4.1, which employs  
4-busbar connection and the Q.PRO-G4,  
which is the high performance multicrystal- 
line Q.PRO-G4 for business kit customers.

The array-changer: While PERC is 
becoming increasingly mainstream, Q 
CELLS has been pushing the technol-
ogy in its Q.ANTUM products for some 
years. It claims stable and reliable perfor-
mance in a range of weather conditions 
and climates.
Intersolar Booth no. A1.290
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Kostal’s Piko BA 
now lithium-ion 
compatible
Germany’s Kostal 
now offers its Piko BA  

battery-ready inverter in a “Li” version, 
compatible with lithium-ion batteries. It 
consists of a storage inverter, battery unit 
and current sensor. The specially devel-
oped Piko Battery Li Switch Box protects  
against overvoltage, amongst other things. 

The design of a PV system, along with 
the storage system, can be carried out 
with the updated and free planning tool 
Piko plan. The storage capacity can be 
further increased after the installation 
and the system can be retrofitted.

49

Fronius  
Primo inverter
An upgrade in 
Fronius’ success-
ful SnapINverter 

range, the Fronius Primo is the sin-
gle-phase counterpart to the three-
phase Fronius Symo inverter. The 
transformerless Primo is offered 
in the 3 kW to 8.2 kW power 
range, and can be used in both new 
PV systems and as a repowering 
inverter. 

Fronius is proud of the Primo’s 
new Dynamic Peak Manager MPP 
tracking algorithm, that the com-
pany claims ensures the inverter 
constantly operates at the point of 
maximum output, delivering the 
highest levels of system yield avail-
able. The Primo also has a built-
in energy management relay and 
digital energy management out-
put tool, designed to allow sys-
tem owners to consumer as much 
energy at source as they would like.

The array-changer: Fronius’ 
optimized energy management 
and data communication feature 
should have a positive impact on 
monthly electricity bills.
Intersolar Booth No. B3.230

46

Kaco’s bi-directional 
battery inverter
Kaco New Energy is 
presenting its new, 
upgraded bi-direc-

tional battery inverter at Intersolar  
Europe – the blueplanet gridsave 14.0 TL3.  
This battery inverter can be coupled to 
an AC source – such as the inverter in a  
PV system – in order to store energy. When  
required, the blueplanet gridsave 14.0 
TL3 can discharge battery power and  
feed it into the the local three-phase grid. 

The product has been developed with 
commercial buildings in mind.The blue-

planet is avail-
able in a 14kW 
rated output, 
with a min. 
and max bat-
tery voltage of 
260/700vdc.

The array-
changer: Kaco 
has ensured that 
the blueplanet 

47 gridsave 14.0 TL3 
battery is adapted to 
the high-voltage Li-
Ion batteries made 
by SAFT, offering 

safe and reliable operability.
Kaco’s 1 MW central inverter

Developed as a smaller, more compact 
alternative to the blueplanet 1000 TL3 
central inverter, the blueplanet 875 TL3 
central inverter (not pictured) possesses 
the same characteristics that have stood 
its predecessor well: IP54 protection, 
digital control for user-friendly O&M, 
comprehensive monitoring and commu-
nication options, and internal redundant 
power supply. 

The blueplanet 875 TL3 also has tem-
perature-controlled cooling.

The array-changer: As with much of 
Kaco’s output, the monitoring, commu-
nication and operation capability of the 
blueplanet 875 TL3 will ensure greater 
yield and less downtime for  
system owners.
Intersolar Booth No. B2. 310
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The array-changer: Lithium-ion, in 
its various forms, is emerging as a lead-
ing storage technology.
Intersolar Booth no. B3.150
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pv magazine 
events at  
Intersolar Europe
Quality counts 
workshop

In partnership with DuPont, pv maga-
zine is hosting a roundtable event with 
the focus on quality. With a particu-
lar focus on Germany, pv magazine is 
bringing together a team of experts from 
the insurance, testing and manufactur-

ing fields to discuss how quality can be 
ensured, in installation and components.

Date: Thursday, 11 June 2015 (Day 2 of 
Intersolar Europe), 14:00 - 16:30
Location: Seminar room A22 at Interso-
lar Munich 2015
Language: German, with simultaneous 
translation in English
Please register at:  
hecker@pv-magazine.com

Come party with us in Munich!
pv magazine and AEG Industrial Solar 
invites you to come party with us on Day 
1 of Intersolar. 
Date: Wendesday, 4 June 2015 (Day 1 of 

Intersolar Europe), 16:00 – late
DJ Alberto will be accompanying pro-

ceedings and come along to bend the ear 
of one of the pv magazine editorial team.

About AEG
Since 1887, AEG has been involved in 
advanced electrical engineering, devel-
oping a track record for design and pre-
cision. More recently, AEG has branded 
out into renewable energy, and AEG 
Industrial Solar is now offering a portfo-
lio of PV modules, suitable for a range of 
installations. 

The AEG AS-P60, 250 – 260 W poly-
crystalline is the latest of the range, 
which is suitable for installations ranging 
from residential and commercial rooftop 
through to utility scale. The latest certi-
fications and warranties including TÜV, 
UL, MCS apply and the modules are 
RoHS compliant.
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Having joined Suntech in 2010, Eric Xin Luo was responsible for global 
supply chain management. He has more than 20 years experience in 
the field and now finds himself at the helm of not only Suntech, but of a 
growing cleantech entitiy in SFCE. Eric Luo was recently shortlisted for Asian 
CEO of the year by Power and Electricity World Asia 2015.

“In 10 years, Beijing 
will be clean”
Interview: One year ago pv magazine spoke to Shunfeng 
International Clean Energy Limited CEO Eric Luo, after he 
took the helm at the former Wuxi Suntech Power.Catching 
up again with the fast-moving company at the SNEC trade 
show, pv magazine finds a force that hopes to be the clean 
utility of the future.

Here at SNEC, EPIA changed its position with regards to the 
European PV minimum price (MIP). What is your take on 
that?
From day one, our position has been, regarding the anti-dump-
ing duties from the U.S. and then in Europe, that we are against 
any trade protection. The MIP is a trade protection mechanism 
and it goes against the free market and free trade policy. 
This is particularly so for renewable energy. Renewables are a 
flagship industry for everyone. PV in particular has contributed 
significantly as a clean energy solution, and any country trying 
to protect its own industry in the PV sector is not going to suc-
ceed. It will never be a win-win for either side. 

Do you think that applies to other end markets outside of 
Europe?
Absolutely. That is why Australia dropped its [antidumping] 
case, and why India has also dropped its case. And I hope Can-
ada will soon drop its case.

Looking to Shunfeng International Clean Energy (SFCE) in 
particular, where is it on its roadmap, particularly in terms 
of PV?
Over the last two years, SFCE has changed a lot. Initially, 
we were in the PV industry under the name Shungfeng Pho-
tovoltaic, which changed in the middle of last year to Shun-
gfeng Clean Energy (SFCE). From the beginning of last year, 
we started to make the transformation from a manufacturing 
company to an integrated service provider.
Through this evolution, we can now provide total PV power 
plant solutions. This includes our modules, manufactured by 
Suntech, inverters from Sunways and Huawei, O&M service 
plus monitoring services. So SFCE now provides a one-stop 
solution for investors or EPCs.
There is a clear trend in this industry to shift from pure man-
ufacturing to service orientated companies. We think system 
improvements in terms of efficiency and power generation are 
going to be key over the next five-to-ten years. Previously, many 

focused on the key components, but now it is time to focus on 
the quality of the solar farm and the total system integration – 
including O&M.
That is why last year we acquired meteocontrol, with over 10 
GW of monitoring volume. Last week, meteocontrol signed an 
agreement with one of the largest U.S. O&M companies which 
will switch to the meteocontrol platform. So that is one of the 
drivers behind this strategy.

But SFCE strategy goes beyond purely solar. There have been 
acquisitions right across clean energy. Why make this move?
The second part of the strategy is that we are moving from solar 
alone to a more integrated clean energy supplier. Further to 
that, we are moving into energy management and energy appli-
cations. That’s what was behind the name change.
In this segment we are focused on three areas, one we call 
energy generation, meaning solar as our mainstream technol-
ogy but last year we acquired wind operations. This year, we 
are also going to build the first pilot sea-wave generation facil-
ity in China, with a capacity of around 6 MW. It will not only 
be the first of its type in China, but the first in the world. On 
top of that, we are exploring deep geothermal electricity gener-
ation. So our goal in this area will be to achieve 24-hour clean 
energy provision. 
We are also moving into power management and energy stor-
age and energy saving applications. We have even entered the 
electrical vehicle business. We have signed an exclusive agree-
ment with Green Wheel. Shungfeng Clean Energy has exclu-
sivity for overseas production, sales and service.
So we are supply lighting, heating, cooling, hot water supply, 
plus the human transportation, so that is about 70% to 80% of 
energy supply required for a city. 
So if you see the big picture, these are the three areas where 
we are focusing on: total, low carbon green solutions for the 
community, businesses and commercial facilities, hospitals and 
even for a city. 
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Looking at solar, some would say that other players have 
been in the space earlier such as First Solar – which has also 
acquired a large monitoring firm in Skytron. What makes 
SFCE different, when other players may have a much more 
established business model in the space?
If you look at SFCE’s key for this business, at what is new, then 
firstly we own all of these components, inverters, modules from 
Suntech, there is monitoring with meteocontrol, and SAG is 
very experienced in EPC service provision. So with all of these 
products and technologies within the group, we can effectively 
and efficiently create synergies among the companies and syn-
chronize activities in an efficient way. 
The second point is that this power plant solution is going to be 
insured by the companies in terms of output. This means that 
they will be bankable solutions from the first day.

How can you be so certain of output to actually insure it? 
We have heard of an incredibly wide range of quality issues, 
particularly in China?
No-one else can do this! If another company is asking for this 
kind of insurance, the insurance companies will tell them to 
go away because they do not have data. So meteocontrol is the 
only company currently to provide monitoring for 37,500 sys-
tems, at over 10 GW. So it has all the data!
The company you mentioned is number two, but we are way 
ahead of the number two. Skytron’s monitoring volume is far 
less than SFCE’s volume, so SFCE clearly has more data. 
We are also in a different market segment from First Solar, 
because it is thin film and we are a crystalline silicon provider 

– and the first one to offer this kind of service.
By the end of this year, SFCE will have over 3 GW of installed 
capacity that is operating and generating electricity.

Are these projects mainly in China?
Around 80% are in China and the rest are overseas. If you look 
at rankings in terms of project developers that have developed, 
built and now have projects up and running, SFCE comes in  
at number two in China. CPI is still number one, but it is a 
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publically-funded company. In terms of private companies, we 
are still the top one in China. Hopefully by the end of this year 
SFCE will overtake CPI to be number one overall.
So that’s our differentiation from the other providers. Prob-
ably only First Solar can offer the integrated services close to 
what we can. 

Suntech made the move towards four busbars for over 1 GW 
of its production some weeks ago. Some have spoken of solar 
as having the second mover advantage, as the second mov-
ers have an efficiency increase and cost savings over older 
production lines, such as Suntech’s. How do respond to that 
and what else is being done to continue cost reductions at 
Suntech?
Suntech was the pioneer in this industry, and so far it remains 
the only company to have shipped over 9 GW of modules.
Of course the disadvantage for Suntech is that it invested early. 
It spent a lot of Capex in early investments while the later 
entrants could have a Capex advantage. It is true that the cost 
of production equipment has come down significantly across 
the supply chain, from poly, to ingot, wafering, cell and module. 
Later entrants might have a factory that has been more mod-
ernized than Suntech.
But you have to keep in mind that today’s Suntech is the new 
Suntech. In terms of finances, we have evolved our financing 
and restructuring, which means that there was a 70% haircut of 
total debt. This helps Suntech to have a new beginning with zero 

financial liabilities. There are only two solar companies in the 
world that have zero debt. Suntech is one and the other is REC.
Then if you look at depreciation, the new Suntech has already 
undergone ten years of depreciation. Most of the equipment has 
already been fully depreciated. So the depreciation is low and 
the debt is low, which puts us in line for new Capex investment 
to make Suntech more cost competitive. 
And that is just what we’ve done. After Shunfeng acquired Sun-
tech, it spent $50 million last year alone to upgrade lines into 
fully automated lines.
Some outsiders ask why are those technology investments being 
made when roughly five percent of production is being used in 
internal projects: this means Shunfeng either owns those proj-
ects or the EPC service is owned by the company.
However we believe that it is in the group’s interest to have best-
in-class modules in terms of reliability, performance and effi-
ciency. So Shunfeng will keep investing to keep Suntech as one 
of the best module manufacturers

Branding is also important. What have you done to restore 
some of Suntech’s strong brand name?
Last year Suntech was once again listed as Bloomberg tier one 
module maker and starting in August of last year the modules 
have been insured by Munich Re. So we’ve done a very good job 
to get back to tier one again. We had to supply five projects with 
commercial bank support and we did so, starting in April 18, 
with four projects in Germany and one in China. 

F·RST EVA AND BACKSHEET
UL, TÜV & JET CERTIFIED

WoRLD CLASS QUALITy

Your Reliable Encapsulant Material for Solar Modules

Hangzhou First PV Material Co Ltd.
Linan Hangzhou China
Tel: 0086 571 63 812 086
Fax: 0086 571 63 710 907
sales@firstpvm.com
www.firstpvm.com
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Wuxi Suntech Power was for a long time the undisputed leader in the solar segment when it came to volume production and international brand. Those days 
have passed, however, and SFCE has embarked on a program of acquisition and integration, with the aim to provide integrated clean energy solutions. 
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Looking at the broader strategy, why do you think the time 
is right to bring in an integrated solution when it comes to 
clean technology?
The last year was an architectural year for SFCE. This included 
acquiring Suntech, and other companies. Last year was an 
extremely stressful year for the solar industry, which means 
it was the right time for acquisitions, particularly in the first 
half of last year. This year is a year of synergy moving forward.
From an industry perspective, we anticipate grid parity will 
come earlier than has long been expected. Another factor is that 
China is going to start reverse auctions for large-scale solar FIT, 
probably by the end of this year but maybe the start of next year. 
Japan will start one in January 2016 and in a lot of other areas 
solar is already at grid parity. This means we have to deliver a 
lot more than purely solar to meet our internal rate of return 
requirement.
As you know, China and the U.S. has signed a major CO2 com-
mitment and solar alone is not going to be enough to meet this 
goal. We have to offer an integrated solution. 
In China, in the last few months I have been very busy just 
signing framework deals because all of the local governments 
want to achieve CO2 reductions to reach targets so that they can 
attract more investment and more manufacturing. If a local 
government doesn’t achieve its CO2 reduction then it can’t 
attract more investment. 
The government doesn’t have many other complete solutions 
besides ours, so they love us. We can sign a twenty-to-twenty-
five year energy management contract and take a fee per square 
meter. 

So you are building the clean energy utility of the future?
Yes, that’s exactly right. 

But of course utilities are also moving into this space.
But we have some advantages, with the hardware, the software 
and the company itself. We are a Hong Kong-listed company, a 
private company, so we can make decisions quickly.
We have signed deals to replace coal and polluting power 
sources in many parts of China including outside of Beijing. In 
ten years from now, Beijing will be clean! S
 Interview by Jonathan Gifford.

F·RST EVA AND BACKSHEET
UL, TÜV & JET CERTIFIED

WoRLD CLASS QUALITy

Your Reliable Encapsulant Material for Solar Modules

Hangzhou First PV Material Co Ltd.
Linan Hangzhou China
Tel: 0086 571 63 812 086
Fax: 0086 571 63 710 907
sales@firstpvm.com
www.firstpvm.com
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The move to upgrade Suntech’s production to four-busbar technology 
across 1 GW of production is a positive signal for the brand. 
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Finding your way  
in the dark
Quality in aging arrays: Finding the right quality is an issue that comes up 
repeatedly for anyone who builds PV plants, regardless of size. In preparation for the 
round table discussion on the topic, “Quality in Rooftop PV” at Intersolar Europe in 
Munich, pv magazine has compiled the responses of more than 200 experts on their 
approaches to quality and experiences with customers and investors.

Quality is no indication of a good brand, 
according to researchers. After all, the 
demand for high quality is a matter of 
course in the business world. So much 
for the theory. 

But in practice, the world of PV mod-
ules paints a different picture. You cannot 
tell much about the quality of modules 
just by looking at them – for example, 
whether a module will reliably deliver its 
projected yield over its service life. Lab-
oratory test results are also not directly 
applicable to practical use over 20 or 
30 years, and let us not forget that many 
operators and EPCs have been burned 
before. This is true at least subjectively 
because, in the solar industry, just like in 
the rest of our daily lives, negative expe-
riences tend to overshadow the positive, 
and problematic systems take on greater 

dimensions than PV plants that run 
without a hitch.

Here at pv  magazine, together with 
DuPont, we have surveyed those experts 
in Germany who have daily experience 
with the construction and planning of 
PV systems, and have organized a round-
table discussion at the forthcoming Inter-
solar Europe exhibition (see p.96) that 
seeks to clarify how relevant the quality 
issue really is and what points provide 
helpful insights for assessing reliability.

The views of 211 experts were collected. 
Of that figure, 161 are employees of com-
panies that are directly involved in the 
construction of PV plants, such as install-
ers, planners and experts from EPC com-
panies. Approximately 40% of these 
161 responses were provided directly by 
the general directors or owners, and a lit-

tle over one-third of the responses came 
from the companies’ technical experts, 
while the remainder came from per-
sonnel in purchasing and sales. A total 
of 62 of the respondent companies build 
mostly smaller plants (less than 100 kW), 
and 20 of the firms focus their business 
on larger plants. The rest of the compa-
nies said that they are less specialized.

What others recommend
Respondents were asked why they recom-
mend certain module brands, with 25% 
citing quality as the number one factor. 
Next came price, with nearly the same 
level of importance. Yet those surveyed 
sometimes stated explicitly that they did 
not necessarily choose the lowest price, 
but rather the best price-to-performance 
ratio. Perhaps surprisingly, 18% said com-
ponents that had Germany as a country 
of origin were the reason for their recom-
mendation. Apparently, they preferred to 
recommend that customers buy modules 
from local manufacturers. As expected, 
previous good experiences with certain 
manufacturers played a key role in 8% of 
all responses. 

The survey sought to clarify what is 
meant by “quality” and, in particular, 
how to judge it. As expected, all respon-
dents placed a premium on “high perfor-
mance throughout the full service life”, 
as well as certificates (see chart overleaf), 
the issuing institution, good warranty 
terms, and the financial state of the man-
ufacturer. Also, “high production stan-
dards in manufacturing” were cited as 
important, even if they were difficult to 
confirm in many cases. 

Companies that do not have such high 
volumes of module sales and therefore 
cannot perform quality testing them-
selves could rely on the recommenda-
tions of wholesalers. However, this was 
of lesser importance to respondents in 
the survey. Fully 42% did not see whole-
salers’ recommendations as important 
to them. Only 12% considered the issue 
to be very important. One would think 
that the recommendation of the whole-
saler would be all the more important the 
smaller the quantity of modules a com-
pany installs. But amazingly, the advice 
of wholesalers was not seen as vitally 
important, even when only the responses 
of those who build arrays with less than 
10 kW capacity are considered. On the 
other hand, as expected, price and brand 
image play a certain role (see chart on 

54% of respondents to a pv magazine Deutschland survey indicate that they have experienced quality 
problems in one to ten installations, while 33% said that they have never experienced quality problems.
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p.96).  Nevertheless, none of them came 
with highest priority. In other words, PV 
experts take both price and brand into 
consideration.

How do experts create a picture of 
product quality, if not on the recommen-
dation of a wholesaler? One possibility is 
to specify the components of the mod-
ules with the supplier. But only 18% of 
all respondents said that they did this. In 
the subgroup of those who mainly install 
large-scale plants, 30% do this. Of course, 
it is easier for this group to deal with such 
matters and negotiate them with suppli-
ers. Of the “mostly large installations” 
group, 18% indicate that they expect pro-
duction audits as proof of quality. Signifi-
cantly higher are the expectations regard-
ing “references or recommendations of 
independent parties”: this is the expec-
tation of 55% of respondents. A flasher 
testlist should be included as a matter of 
course. Among the pool of respondents, 
the picture is much the same.

This demonstrates the widespread 
impression that there are few options 
known for assessing quality and reliabil-
ity. Whether and how to get a better grasp 
of the issue will be one of the key topics 
up for discussion at the roundtable.

Quality problems in practice
Another response underscores the 
importance of quality. Fully 54% of 
respondents indicate that they have expe-
rienced quality problems in one out of ten 
installations. The most common prob-
lems are with junction boxes, poorly 

made or secured frames, penetration of 
moisture, and hot spots. The respondents 
also had problems with back sheet discol-
oration and delamination. Florian Reil, 
business unit manager for service devel-
opment and R&D at TÜV Rheinland, 
is aware of this problem from his own 
investigations. Recently, he and his col-
leagues found serious errors in ground-
mounted systems. These made up 43% of 
all module-level errors and demonstrated 
that there are inferior quality products on 
the market. In his estimation, this can be 
prevented with production audits, which 
include exemplary measurements. 

However, these quality problems are 
the exception, not the rule. None of 
the respondents indicated that prob-

lems occurred in more than 30% of their 
installations. In fact, 33% said they had 
never experienced quality problems. 
These percentages are similar across all 
groups of respondents. 

The fact that some participants have 
never seen quality issues could have a 
simple explanation. Are they even aware 
that systems they have built or planned 
have problems with quality and reliabil-
ity? Furthermore, do they even know 
whether the system yield meets expecta-
tions? These questions arise, particularly 
with regard to small systems, where the 
effort and cost of regular extensive mon-
itoring would be too expensive. 

That is why the survey asked whether 
installers, planners and EPC experts 

G
ra

ph
ic

s:
 H

ar
al

d 
Sc

hü
tt

/S
ol

ar
pr

ax
is

 A
G



DISCOVER THE 
WORLD OF INTERSOLAR

Intersolar North America | San Francisco | July 14–16, 2015

Intersolar South America | São Paulo | September 1–3, 2015

Intersolar India | Mumbai | November 18–20, 2015

Intersolar China | Beijing | March 29–31, 2016

Intersolar Europe | Munich | June 22–24, 2016

Discover the World’s Leading 
Exhibition Series for the Solar Industry
www.intersolarglobal.com

AZISGlobal2015_PV Magazine_210x297_EN_neu_Layout 1  13.05.15  11:10  Seite 1

How important for your recommendation ...

1 (very important) 
2 
3 

4 (not important) 
I don’t know

1 (very important) 
2 
3 

4 (not important) 
I don’t know

1 (very important) 
2 
3 

4 (not important 
I don’t know

1 (very important) 
2 
3 

4 (not important) 
I don’t know

30% 35% 40% 45%5% 10% 15% 20% 25%0%

... are certificates?

... is the recommendation of your wholesaler? 

... is the brand image? 

... is a low price?

96

Industry & Suppliers

 06 / 2015 | www.pv-magazine.com

would find out about quality problems 
that may occur during operation. The 
answer is clear: the vast majority believe 
that they would. Depending on the seg-
ment asked, only 5 – 8% of respondents 
indicated that either they would not know 
if quality problems would be reported to 
them or that they would probably not be 
reported. This also applies to the groups 

“mostly small plants” and “only under 
10 kW-peak plants”. All despite the fact 
that only 30% of respondents typically 
conclude maintenance or management 
contracts with their customers. How-
ever, a further question arises: how can 
yield problems be detected in small 
PV plants at all? According to the sur-
vey, many small plant operators do not 

install monitoring systems, but merely 
check their FIT calculations. Among the 
PV plant builders in the “mostly small 
plants” group, six said that customers use 
this approach, and a further 22 indicated 
that this was often the case.

Experience with customers
In the quality debate, we should not for-
get that installers, planners and EPCs 
must adapt to the needs of their custom-
ers. For investors, quality comes before 
price, although both are important. 

One of the simplest approaches to 
assessing quality is a method we use in 
daily life: track record. Astonishingly, 
according to our survey, customers 
almost never ask about a product’s track 
record. That could mean that they are not 
worried about quality, or that they believe 
the stability of a brand’s quality is unreli-
able. Far more frequently, customers want 
test results, although few such results are 
available. Customers tend to follow the 
recommendations of plant builders, an 
insight known from other surveys. This 
passes the buck back to the builder, with 
all the aforementioned issues and ques-
tions that entails.

Just under 7% of the respondees were 
completely satisfied with module quality 
(see graph p. 95). Some 66% say that they 
wished that modules were better pro-
tected against hot spots. And 55% want 
more protection from potential induced 
degradation. Better durability perfor-
mance, meanwhile was on the wish list 
of 47% of those asked. S Michael Fuhs

 IntErsolar rounDtablE

The pv magazine roundtable “Quality in Rooftop PV”, organized 
in collaboration with DuPont, takes place on day two of Intersolar 
Europe in Munich. It is a platform where you can discuss all of the 
issues raised in this article with experts from testing laboratories, 
research institutes and manufacturers. Detailed results of the sur-
vey will also be presented. pv magazine would like to thank TÜV 
Rheinland and BayWa r.e. for their help with the survey. Both will be 
represented at the roundtable and will participate in the Q&A.
For who? Technical and business experts from EPCs and installa-
tion companies, investors, experts from testing labs and insurance 
companies.
When: Thursday, 11 June 2015, 14:00 – 16:30
location: Seminar room A22 at Intersolar Munich 2015, Hall A2, first 
floor south end
language: German, with simultaneous translation in English
Please register at: hecker@pv-magazine.com
You can also register at the event, space permitting. Or simply 
show up at our trade fair booth A2.380 during the exhibition and 
register with Ms Hecker.

Some of the experts who will be available during the discussion:
 • Karl-Anders Weiß, head of group service life analysis, Fraunhofer 

Institute for Solar Energy Systems ISE
 • Florian Reil, head of business field solar innovation
 • Stephan Padlewski, regional marketing manager, DuPont Photo-

voltaic Solutions
 • Rainer Kohlenberg, senior underwriter, Mannheimer Versicher-

ung AG
 • Juan Carlos Gonzalez, technical manager Europe, JinkoSolar
 • Werner Krumlacher, vice president research & development, Iso-

voltaic
 • Günter Haug, managing director, BayWa r.e.
 • Moderator: Michael Fuhs, editor-in-chief,  

pv magazine Deutschland
 • www.pv-magazine.de/roundtable-qualitaet
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Asia’s inverter expansion
Inverters: Having spent years building expertise and sales channels in domestic 
markets, many of the leading inverter suppliers from China and Japan have begun to 
branch out overseas. With their home markets largely secure from foreign infiltration, 
do these would-be inverter giants have what it takes to capture global revenues in the 
same way as their fellow cell and module counterparts? 

As drops in the ocean go, 430 MW of a 
5.89 GW order book is a mere ripple amid 
the waves. But for Chinese inverter sup-
plier Sungrow, that former figure rep-
resented the company’s best year yet 
for global inverter shipments. Despite 
accounting for less than 10% of the com-
pany’s shipment volumes in 2014, Sun-
grow’s international footprint has never 
been more impressive – or financially 
important – than it is right now. Zhao 
Wei, director of PV product at Sungrow, 
told pv magazine editor in chief Jonathan 
Gifford at the recent SNEC exhibition 
in Shanghai that the company’s global 

shipments – that comparatively small 
430 MW figure – accounted for 20% of 
its global revenue in 2014.

The company is not alone in pursuing 
the higher revenues of the global inverter 
market. Fellow Chinese behemoth Hua-
wei – which unlike pure-play supplier 
Sungrow has expertise in a number of 
other high-tech industries – also enjoyed 
a fruitful 12 months in 2014 in terms of 
internationalization, while a number 
of the leading Japanese inverter suppli-
ers such as Omron, TMEIC and Tabuchi 
have recorded growing globalization suc-
cesses in the past 18 months.

Recent reports appear to confirm the 
trend: leading Asian inverter suppliers 
are beginning to grow confidently into 
new global markets, eating into revenue 
streams previously ring-fenced by the 
traditional industry heavyweights orig-
inating from Europe and the U.S. 

According to data published in May by 
IHS, Chinese inverter suppliers in par-
ticular need to find new global markets 
in order to survive. Based on global rev-
enue share, no Chinese inverter supplier 
made it into the top five ranking in 2014, 
and with overall revenue shrinking 4% 
to $6.6 billion, intense price pressures are 

The gift of solar has been well received in many leading Asian nations, with Chinese companies especially 
dominant in the cell and module sectors. Is the same path about to be followed in the inverter sector?
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 At A glAnce

 • Despite dominating their domestic markets, Chi-
nese and Japanese inverter suppliers have yet to 
fully embrace globalization.

 • Higher inverter prices make international mar-
kets attractive for Chinese companies keen on 
growing revenue.

 • Japanese companies, on the other hand, will 
have to accept lower inverter prices globally, but 
the payoff is less reliance on one market.

 • To gain acceptance in Europe and the U.S., good 
after-sales service is imperative.

 • Leading suppliers can learn from the mistakes of 
European and U.S. inverter companies that failed 
to expand properly.

infiltrating the entire inverter industry. 
China’s average inverter price per watt is 
just $0.07 – some way below the global 
average of $0.16, which means the likes 
of Huawei, Sungrow and TBEA Sunoasis 
must look beyond China if they hope to 
post balance sheets that can compete on 
a global scale.

Domestically, Chinese and Japanese 
inverter suppliers largely have their own 
market tightly sewn-up, so the ques-
tion now is whether these same suppli-
ers can corner global inverter markets 
with as much gusto and success as their 
cousins in the cell and module industry 
have managed to date. But will expansion 
prove trickier in this most congested of 
solar spaces?

A growing trend
Although Chinese inverter suppliers have 
been active in export markets for some 
time now, their presence has often been 
limited to just a few select countries, 
namely the U.K. and Australia. There 
is, according to IHS senior solar ana-
lyst Cormac Gilligan, a growing interest 
in the markets of Germany, the Nether-
lands and the U.S. among Chinese sup-
pliers, although penetration remains rel-
atively limp.

Additionally, Gilligan adds that Jap-
anese inverter suppliers have been even 
slower to expand into new markets out-
side of China. “TMEIC has been active 
in international markets such as the U.S. 
for a few years now, and also expanded 
into India and China in 2014,” he told 
pv magazine. 

Japan’s Omron, which is the third-larg-
est inverter supplier in terms of global 
revenue share, is committed to its busi-
ness operations in Europe, but beyond 
that the company has little presence in 
other international markets. Omron 
has attempted to build market share in 
the distributed generation markets in 
Europe, but such a granular approach 
naturally takes longer and requires local 
installers to gradually adopt the prod-
uct. “Fellow Japanese inverter supplier 
Yaskawa, via its 2013 acquisition of U.S. 
inverter supplier Solectria, is now active 
in the U.S., while Hitachi has operations 
in the Indian market,” added Gilligan.

This drip-drip is slowly turning into a 
flood. In 2009, all of the top 10 inverter 
suppliers globally were either European 
or American. As the years have ticked by 
and the solar landscape has broadened, 
Europe’s dominance has been diluted 
first by U.S. might, and then further 
eroded by Chinese and Japanese interests 
in the past few years. In 2012, the leading 
inverter suppliers were a balanced mix 
of Europe, U.S., Japan and China, but as 
Europe’s own solar market has seen its 
influence wane, so too have European 
inverter suppliers lost their grip on the 
industry.

European efforts at expansion have 
been intermittently successful, but the 
insularity of Japan and the low-cost cul-
ture of China has made growth into these 
surging markets difficult. Now it is Asia’s 
turn in the sun, and the smart strategy for 
the region’s leading inverter companies is 
simple: do not make the same mistakes 
that have seen many European suppliers 
slip into the darkness. 

chinese strategies for growth
For SMA in Europe, read Sungrow in 
China. Wildly successful domestically, 
boasting a strong supply chain, and 
renowned for quality that is reproduc-
ible at high volumes and relatively low 
cost, the companies share many similari-
ties. Sungrow’s strategy for globalization, 
however, is bold, but the company faces 
stiff competition from the likes of Huawei 
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Huawei, which made its name in the information and communications industry, has entered into the global inverter market in a big way, quickly becoming a 
leading domestic player in its native China, and enjoying encouraging success so far with its European expansion.
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and Chint Power, says Scott Moskowitz, 
solar analyst at GTM Research. 

“Much of Sungrow’s globalization suc-
cess will depend on its ability to use its 
pure-play status to show that it can be 
nimble and innovative in bringing new 
products to market, as well as leveraging 
its relatively longer track record when 
compared to Huawei and Chint Power,” 
says the analyst.

Chint Power has achieved a modicum 
of international success in the U.S. mar-
ket, building strategic partnerships that 
have enabled it to grow its brand and gain 
some market share. “Chint has focused 
its U.S. sales on three-phase string invert-
ers and has been able to capitalize on the 
recent trend towards using these prod-
ucts in larger PV installations,” said 
Moskowitz. 

Similarly, Huawei has hopped aboard 
the three-phase inverter bandwagon 
to achieve penetration in a number of 
European markets, benefiting too from 
good ratings for performance and reli-
ability from third-party inspectors, all 
at price points far lower than traditional 
European inverters. These factors have 
all helped contribute to Huawei’s rapidly 
growing global market presence.

In the pursuit of new market revenues, 
Chinese suppliers must ensure they do 
not neglect their domestic obligations, 
otherwise home-grown competition 
will bite. “Companies such as Sungrow 
and Huawei are astutely focused on their 
domestic markets, but are careful not to 
be totally dependent on it as they try to 

increase their global presence in key PV 
regions,” added Gilligan. “The challenge 
for them is to balance global expansion 
while not ignoring their primary market 
– China.”

Big in Japan, growing elsewhere
Currently, only a limited number of 
Western or Japanese suppliers target 

China’s market, despite it being the big-
gest market globally for inverters, largely 
because of challenges in doing business 
and the difficulties of achieving profit due 
to low inverter prices. 

For Japanese inverter suppliers buoyed 
by a thriving, high-cost, high-qual-
ity domestic industry, global expansion 
goals can appear understandably more 

 SMA could Be toppled In 2015, SAyS IHS

German inverter specialist SMA could lose its 
position as the world’s leading supplier this 
year as global demand continues to shift east-
wards toward Asian markets, warns IHS senior 
analyst, solar supply chain, Cormac Gilligan. 
This new landscape is proving tough for Euro-
pean and U.S. inverter suppliers, with both SMA 
and ABB losing market share of 3.2% and 0.8% 
respectively. Snapping at their heels are three 
Japanese inverter suppliers, with Omron, TMEIC 
and Tabuchi ranked third, fourth and fifth in 
global revenue share in 2014, posting market 
share increases of 0.9%, 1% and 1.2% respec-
tively. 
The absence of any leading Chinese solar 
inverter supplier in the IHS global revenue top 
five can be explained by the lower-than-aver-
age inverter prices in China, which served to 
undermine the revenue share gains of leading 
suppliers such as Sungrow and Huawei. 
According to Gilligan, it is the Japanese suppli-
ers operating in a higher revenue market that 
are best-placed to usurp SMA as market leader, 
possibly this year. “Due to global demand 
shifting toward Asian markets, if suppliers 
maintained their current market share in each 
country this year, it is possible that we would 
see a new global market leader. 

“In fact,” Gilligan continued, “for the first time on 
record, SMA could be displaced as the leading 
PV inverter supplier, if not in terms of revenue 
then quite possibly in terms of MW shipments.” 
Gilligan confirmed to pv magazine that despite 
China’s growing MW shipments, its largest 
inverter suppliers have still failed to achieve the 
revenues enjoyed by leading manufacturers 
from Japan, Europe and the U.S. “Inverter prices 
in China are considerably lower than average 
inverter prices in the rest of the world and, as 
a result, this impacts their [Sungrow and Hua-
wei’s] total revenue.” 
SMA’s market share is currently half what it was 
in 2012, and 25 percentage points lower than 
in 2009. Although the company has retained 
global revenue top spot, its stranglehold on the 
market has been loosened consecutively for 
the past five years. Facing staff layoffs of around 
600 later this year, the situation could turn even 
bleaker for the market leader moving into the 
second half of the year. 
“If we assume that China will install around 
17 GWac in 2015,” Gilligan told pv magazine , 
“and that Sungrow and Huawei account for a 
large portion of shipments, it is very likely that 
they will exceed SMA in shipment terms.”
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trouble than they are worth. But one 
glance at the history of leaden-footed 
European suppliers, many now insol-
vent after resting on their laurels, should 
shake any progressive supplier out of 
their homebound stupor. 

The signs are that, although slower out 
of the blocks than their Chinese coun-
terparts, Japanese inverter manufactur-
ers are beginning to test the waters of 
global markets, to varying degrees of 
success. “TMEIC is the leading exam-
ple of a Japanese firm that has aggres-
sively diversified,” said Moskowitz. “It 
is a leader in the Japanese utility space 
and began expanding globally in 2014 in 
India, where it bought AEG’s factory, and 
also into the U.S.”

These forays will yield margins far 
below what they are used to in Japan – a 
reality that may become a bitter, if nec-
essary, pill to swallow for leading Japa-
nese suppliers with one eye on a future 
solar landscape where Japan is no lon-
ger a leading player. According to IHS, 
Tabuchi – which grew its global reve-
nue share 1.2% in 2014 and is the fifth-
largest inverter supplier globally – is the 
only Japanese supplier to ship in export 
markets in a significant way. “We expect 
that Tabuchi will expand abroad into new 
markets such as the U.S. this year,” added 
Gilligan. 

History is beginning to repeat itself. A 
few years ago, European inverter suppli-
ers, first from Spain and Italy and later 

from Germany and Switzerland, had 
to employ globalization strategies in 
response to declining revenues domesti-
cally. The same steps have recently been 
taken by leading U.S. players such as 
ABB/Power-One, and Enphase, growing 
from a home- and Europe-focused strat-
egy into new markets. 

The ball is now in the court of Asia’s 
leading suppliers, many of which first tar-
geted Europe and Australia before their 
own domestic booms. The challenge now 
is to look externally once more and diver-
sify sales, supply and logistics channels 
in such a way that makes globalization 
profitable. The sums posted by Sungrow 
in 2014 show that foreign markets can be 
fertile hunting grounds, particularly for 
Chinese suppliers. 

“Asian suppliers have focused their 
efforts primarily on North America, 
India, the Middle East and Africa in 
the past year,” said Moskowitz. “GTM 
Research forecasts that the European 
markets will recover steadily over the 
next several years, but in the near-term, 
opportunities for Chinese manufactur-
ers have been more heavily focused in 
developing markets with higher growth 
trajectories.”

Moskowitz believes, however, that Chi-
nese and Japanese suppliers must emulate 
their U.S. and European counterparts in 
organically and systematically grow-
ing robust sales channels, developing 
markets and making a concerted effort 

to approach new regions with a view to 
long-term involvement. Otherwise, suc-
cess could be short-lived.

“The global EPC landscape is excep-
tionally fragmented, and so buying ten-
dencies vary greatly,” he said. “In many 
new markets, especially on the utility 
side, buyers look to companies that have 
the most field experience and can offer 
the highest perceived reliability. This 
often favors U.S. and European suppli-
ers.” And with greater revenues come 
greater responsibilities. “After-sales ser-
vicing is an increasingly important aspect 
of the inverter industry,” said Moskowitz, 
“and often it is those suppliers with local 
offices and engineers that are the ones 
that win the most significant projects.”

Spread betting
An early idiom of the still-fledgling 
inverter industry is to not rely on a sin-
gle-market strategy. Switzerland’s Solar-
Max – despite a 12th-hour foray into inter-
national markets – found out the perils of 
overreliance on a single revenue source 
when it went into insolvency in Novem-
ber last year. 

The ongoing travails at SMA are 
another case in point. Despite still cling-
ing on to its position as the world’s lead-
ing supplier of inverters in terms of global 
revenue share, mass job losses could not 
be averted this year, even with the two-
brand strategy afforded to the company 
in China following 2013’s acquisition of 
Zeversolar. 

Power-One, now part of ABB, suffered 
similar troubles, while Advanced Energy 
of the U.S. has struggled to turn a profit in 
its inverter business for the past few quar-
ters, prompting suggestions within the 
industry that it is seeking an exit strat-
egy from solar altogether. 

These struggles are all laid at the door 
of European and U.S. suppliers; compa-
nies that birthed the industry and nur-
tured it through those difficult early 
years. But the solar landscape is an unfor-
giving matron, particularly the inverter 
sector, and will quite readily bring price 
pressures to bear on whichever markets 
are currently ‘hot’. China and Japan now 
hold that mantle, but the signs are at least 
encouraging that its leading inverter sup-
pliers have learnt the lessons of their fore-
bears and are making inroads in their 
internationalization efforts. Time will 
tell, though, whether such strategies are 
going to prove successful. S Ian Clover
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Inverter production in Europe is inherently a high-cost affair, which harmed European expansion into 
newer, cheaper markets. China and Japan both have the luxury of lessons to be learnt.
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Javier Coloma Calahorra is the general director of Ingeteam Energy, a role 
he has held since 2007. Prior to that, Coloma Calahorra worked as Ingeteam’s 
director of photovoltaics – a position he held for more than seven years. He 
holds a doctorate in industrial engineering from Staffordshire University, 
U.K., and was previously educated at Spain’s Universidad de Mondragon, 
and Universidad Ramon Llull. 

“Technology 
is the route to 
competitiveness”

Inverters: The fragmented, cost-competitive PV inverter 
industry demands of companies a forward-thinking, 
flexible approach that places the needs of the customer 
first. Javier Coloma Calahorra, general director of Spanish 
inverter supplier Ingeteam, tells pv magazine that a multi-
pronged approach to growth is the key to success.

pv magazine: Ingeteam appears to balance growth in estab-
lished markets with a sustained push into emerging markets. 
What are the challenges and opportunities of this approach?
Javier Coloma Calahorra: Opportunities are increasing every 
day because PV is currently undergoing expansion, meaning 
new markets emerge due to the advantages offered by this type 
of electricity generation. We try to be present in every market 
where PV is significant, and also in markets where predictions 
indicate that PV will be relevant in the near future. 
It is important for Ingeteam to be present in new markets at the 
beginning, because after that initial period, entering such mar-
kets can become much more difficult. One of the main issues is 
regulation. Up to now, incentives for PV were required in order 
to compete with other methods for electricity generation, and 
these incentives were defined by regulation. Changes in regu-
lation imply changes in the progress of PV, and such changes in 
the market volume, in the short term, are usually very difficult 
for the industry to manage. This happened mainly in Europe 
some years ago, and the capacity to adapt the company to new 
scenarios created by different regulations has been a real chal-
lenge. Fortunately, as the competitiveness of PV has massively 
increased during last few years, these incentives are becoming 
less influential in determining its progress and, hence, regu-
lation is not so necessary for its ongoing development. On the 
other hand, this competitiveness introduces high price pres-
sure to the PV industry. In spite of the absence of PV incen-
tives, compliance with local regulations is still a challenge in 
some markets.

Which emerging markets are particularly attractive to 
 Ingeteam, and why?
Every emerging market is attractive for Ingeteam. Markets in 
the Americas are often easier for Ingeteam to grow into for a 
number of reasons: we have production facilities in North and 
South America, we have a large number of people providing 
O&M services in these continents, and the language and cul-
ture are more similar to ours. However, we are a world-class 
company and every market with potential is interesting to us. 
In fact, we are established in five continents and in all of the 
main countries where there is notable PV activity.

Are the opportunities evident in markets such as South 
Africa, Turkey and Argentina ever suppressed by the regula-
tory hurdles of these countries? How does Ingeteam address 
these concerns?
Regulatory hurdles are important obstacles to consider when 
entering new markets. Ingeteam has considerable activity in 
some of these countries. Companies have to prove a great capac-
ity of adaptation in order to align their activities to particular 
requirements in each country where they intend to be present. 
Some countries are more standardized and therefore easier to 
adapt to, while other markets demand a more flexible approach. 
The spirit of the company is to incorporate a great dose of this 
flexible and agile mindset in order to comply with any spe-
cial market requirements we may encounter. South Africa, for 
example, requires high levels of local content. This require-
ment implies that part of the industrial activity for inverter 
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ma nufacturers has to be moved to that country, where compa-
nies have to comply with several particularities that are unique. 
Ingeteam expanded into this market some years ago with suc-
cess, due to our flexibility and agility in adapting our processes 
to local requirements.
The company has faced a similar situation concerning local con-
tent requirements in Brazil. We have already established a fac-
tory in Campinas to get the FINAME certification, which is a 

local content advantage that allows us to offer better financ-
ing for our customers. We are also active in the PV markets of 
Argentina and Turkey.

Your central inverters are commonly chosen for use in large-
scale PV applications. Given the emergence of using string 
inverters at multi-MW scale, has Ingeteam explored the pos-
sibility of going down this route?

Ingeteam has a broad portfolio of inverter solutions, designed to enable the company to adapt to a wide variety of global markets.
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Ingecon string inverters are totally suitable for use in large-
scale PV applications. Many large-scale PV plants have been 
working with Ingecon string inverters for many years, so this 
is a real possibility and is also a good solution for this kind of 
PV plant. This approach has several clear advantages regard-
ing engineering and logistics. Nevertheless, our central invert-
ers are currently more popular and chiefly used for large-scale 
PV. The main reason being cost, and also because utility inte-
gration features may be easier to implement in central invert-
ers than in string inverters. O&M is also different with string 
inverters than it is with central inverters. The architecture of 
Ingecon central inverters combines the advantages of string 
inverters and central inverters for O&M, due to its capacity to 
identify and replace faulty components.

Are there any logistical, cost or performance benefits right 
now that would compel Ingeteam to use its single-phase and 
three-phase string inverters for large-scale applications?
String inverters enable simple configurations of PV installa-
tions, particularly regarding the DC part. Additionally, the 
logistics of shipping string inverters is generally easier than it 
is for central inverters. Overall, however, the cost is typically 
higher when using string inverters instead of central invert-
ers. Ingeteam offers string inverters as well as central inverters 
for large-scale PV plants, and the choice among both solutions 
is usually dependent upon the preferences and benefits for the 
customer, and is never based on our own convenience.

As price pressures within the PV supply chain begin to bite 
down on inverter suppliers (predicted to fall by 9% by 2019), 
how can Ingeteam seek to stay competitive in an increasingly 
difficult market?
The PV industry has been experiencing high price pressures for 
several years and, as a consequence, PV technology has become 
very competitive and widely used. For an inverter manufac-
turer such as Ingeteam, part of this pressure must be passed on 
to its own supply chain, but the obvious route towards staying 
competitive is technology. Ingecon inverters integrate the latest 
technological advances in order to deliver the best performance 
and to achieve the best operation of the components used. Cur-
rently, a tendency to use higher voltage is being seen, leading to 
decreasing costs in some components due to the reduction of 

the current for the same power or the increase of power of the 
inverters when managing the same current. In addition, new 
semiconductor technologies allow higher switching speeds, 
which enables us to reduce cooling systems, inductive com-
ponents, and filters, with the subsequent reduction in weight 
and, therefore, cost.

The Ingecon range covers a varied spectrum of applications, 
from self-consumption residential installations to large 
scale. What improvements are Ingeteam seeking to make 
across this portfolio as the solar industry matures?
We are very aware of the new requirements for PV installa-
tions. The cost reduction inherent to PV makes this technol-
ogy very competitive when compared to conventional power 
sources. For continued development of this technology, better 
grid integration must also be achieved. This includes capacity 
to follow real time commands from utilities and also a better 
management of the energy generation. Management of energy 
usually requires storage. 
Ingeteam has developed a complete family of storage systems 
based on batteries in order to comply with this requirement. 
This range of products will be further developed in the future, 
because this kind of requirement will become more popular; 
both for self-consumption and grid integration. Storage is usu-
ally required for micro-grids and for off-grid systems, too. A 
complete range of power electronic converters and controllers 
have been developed by Ingeteam to provide the right solution 
for these applications. For diesel-PV hybrid systems, Ingeteam 
is launching a complete family of products, including PV invert-
ers, battery chargers and plant controllers that simplifies the 
design of this kind of application in an efficient way.

Having surpassed 120 MW of O&M power in Chile, how 
important is O&M becoming as Ingeteam’s global footprint 
expands?
Ingeteam has a business unit specially dedicated to O&M, not 
only for our products but for the whole segment of PV and wind 
power generation. More than 800 people around the world are 
dedicated to our O&M operations. This is an important part 
of our business and allows us to give a more complete solution 
and warranty to our customers. O&M is increasing its activ-
ity year by year, and is an important part of the strategy for 

A solar farm in Spain connected with Ingeteam inverters. Ingecon Sun inverters were used for this installation at a Lamborghini 
factory in Italy.
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our market approach. The combination of product and service 
allows Ingeteam to be perceived more as a partner than a sup-
plier by our clients.

What are the challenges in servicing and maintaining your 
inverters across these geographically diverse markets? 
Servicing and maintaining is not an issue when the number 
of inverters in a certain place is high enough, because specific 
staff dedicated to this job may be assigned. As mentioned, a 
large number of people in Ingeteam are dedicated to O&M 
tasks. This allows us to offer complete solutions for O&M in 
the main PV markets. In other markets, we also have agree-
ments with local partners for service. Nevertheless, Ingecon 
inverters are easy to maintain, even central inverters, since 
they are designed as blocks that are extremely easy to change. 
Non-specialist personnel with minor training given by Inge-
team are also able to maintain Ingecon inverters without any 
difficulty.

Does Ingeteam work with any third-parties in order to offer 
a uniform level of after-sales service? Or do you plan to set 
up further subsidiary offices globally?

Currently, Ingeteam has subsidiaries in 15 countries, and other 
representative offices for commercial and service activities 
distributed across five continents. This number is increasing 
every year, but for us, establishing collaboration agreements 
with local partners for after-sales service is also very important.

The future of solar maintenance appears rooted in monitor-
ing and prevention rather than flagging up problems and 
fixing them retrospectively. How is Ingeteam positioning 
itself – and its portfolio – to serving this evolution in PV?
Every design of inverters in Ingeteam includes built-in self-
tests. These tests are based on key measurements, not only in 
the inverter but also on external factors, and generate its corre-
sponding warnings that allow for the detection of small anom-
alies that, without the proper treatment, could lead to serious 
damages to the equipment or installation. New designs include 
increasing prevention techniques, since we are conscious of 
the importance of good maintenance of PV applications and 
how inverters contribute to this. In addition, monitoring sys-
tems go from the simplest monitor to high-tech Scada systems, 
which allow the operator to have full control over the entire 
PV  installation. S Interview by Ian Clover

 Ingeteam leads way In dubaI Inverter spec

The Dubai local authority DEWA (Dubai Electricity Water Authority) 
recently announced that Ingeteam had become the first inverter 
manufacturer to make its list of “Equipment meeting eligibility 
requirements for DEWA Distributed Renewable Resources Genera-
tion Program (Shams Dubai)”, which, in a nutshell, means Inge-
team’s SUN Powerstation and SUN PowerMax inverters are robust 
enough to withstand Dubai’s harsh climate.
Ingeteam is the first inverter manufacturer to qualify as eligible for 
the DEWA program. The company’s Sun PowerStation CON40 is the 
only central inverter on the market able to withstand extreme tem-
peratures up to 60c without power derating.
The 40-foot container features IP65 protection degree and an inno-
vative air-conditioned cooling system that ensures 99.1% maximum 
efficiency operation even in the kinds of climatic conditions that 
Dubai is regularly subjected to, including extreme heat, dryness, 
stiff winds and sandstorms. 
DEWA’s initiative is the first of three programs designed to turn 
Dubai into a world-leader in smart energy over the next few years, 

and it is anticipated that solar PV will play a leading role in the 
Emirate’s transition from oil-backed behemoth to renewable pio-
neer between now and 2020.
Under DEWA’s guidelines, solar PV manufacturers and equipment 
providers must meet certain technical standards before they can be 
considered for inclusion for PV on-grid application.
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Priced to cell
Cell and module pricing: Quality has always been in the crosshairs for PV cell and 
module makers, but price pressures bring tough conditions. Paula Mints of SPV 
Research examines the industry’s constant balancing act between prices and revenues.

In the photovoltaic industry, price pres-
sure has always been intense for cell and 
module manufacturers. This is because 
historically PV industry pricing has not 
been cost-based. In fact, there have been 
long stretches during which manufactur-
ers priced technology at or below the cost 
of production. 

Demand for the global PV industry 
is almost 100% incentive driven. Over 
time, in response to its demand profile, 
industry participants have developed a 
specific pricing behavior. In response to 
incentive pressure, that is the expectation 
that prices will decrease, and that cell and 
module manufacturers will decrease 
prices even when it is unprofitable to do 
so. Figure 1 offers average costs, prices, 
shipments and the cost/price delta for PV 
modules from 2004 through 2014.

During the early years of PV indus-
try history, the 1970s through to the mid-
2000s, demand was sporadic at best and 
primarily limited to demonstration proj-
ects and early adopters. In the early days, 
low pricing strategies were a matter of sur-
vival and most PV manufacturers were 

unprofitable until 2004. In the mid-2000s, 
the feed in tariff incentive model (where 
utilities are mandated to pay a tariff for 
solar electricity that is fed into the elec-
tricity grid), began to change the demand 
paradigm from push (into the market) to 
pull (into the market). From 2005 through 
2010, PV industry demand grew by a com-

pound annual rate of 65% over the five-
year period. Unfortunately, the availability 
of profitable incentives with few demand-
limiting constraints led to overheated 
markets, which led to abrupt changes in 
the programs, decreases in the rates and, 
in some cases, cessation of the programs. 

Regional and country average prices 
can hide significant nuance. The aver-
age prices in the following bullet-points 
are from the manufacturer to the first 
point of sale in the market, that is, the 
first buyer. The first buyer can be an 
installer, system integrator, retailer, mod-
ule assembler, end user or another man-
ufacturer. An analysis of buyer averages 
would include different data, that is, a 
buyer in the U.S. might pay the U.S. price, 
or the price from a manufacturer in the 

rest of the world, region, etc. Manufac-
turers developing higher efficiency tech-
nologies such as SunPower, Panasonic 
and LG command higher module prices. 
In 2014, the average selling price (ASP) 
for high efficiency monocrystalline mod-
ules increased by 13% to $1.64/Wp from 
$1.45/Wp. The ASPs for Taiwan are heav-
ily weighted by cell prices. 

•	 Malaysia: Decreased by 6% in 2014 
$0.75/Wp to $0.70 Wp

•	 US: Increased in 2014 by 12% from 
$0.66/Wp to $0.74/Wp

•	 Japan: Decreased in 2014 by 46% from 
$1.57Wp to $0.84/Wp

•	 Europe: Decreased by 34% in 2014 from 
$1.17/Wp to $0.77 Wp

•	 ROW: Increased by 11% in 2014 from 
$0.82/Wp to $0.91/Wp

•	 Taiwan: Decreased by 5% in 2014 from 
$0.45/Wp to $0.43/Wp

•	 China: Decreased by 2% in 2014 $0.66/
Wp to $0.65/Wp

Manufacturer revenues, or how 
does anyone make any money?
It is popular in the PV industry to refer 
to the module as a commodity. In this 
context, the use of that word indicates 
that cells and modules are interchange-
able with each other and potentially with 
other energy-generating technologies. 
As the term is used in the PV industry, 
it assumes that the price will continue 
to fall without respect to the value of the 
product. This assumption does a dis-
service to photovoltaic modules every-
where. After all, even gold is considered 
a commodity. 

Cell and module revenues reflect the 
up, down and often death spiral nature 
of PV pricing. In 2014, PV manufac-
turer cell/module revenues increased 
by 11% to $26.1 billion from $23 billion, 
with ASPs decreasing by 12% from $0.81/
Wp to $0.71/Wp. Shipments to the first 
buyer increased by 17% in 2014 over 2013 
to 39.9-GWp. Figure 2 presents PV cell 
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and Module revenues and ASPs from 
2002 through 2014. During the 12 years 
depicted in Figure  2, cell/module rev-
enues to the first buyer grew by a com-
pound annual 27% while average mod-
ule prices to the first buyer decreased by 
a compound annual 11%.

The data in Figure 2 represent manu-
facturer revenues and ASPs from the c-Si 
cell/module and thin film manufacturer 
to the first buyer in the market, whether 
that buyer is a developer, a distributor, a 
system integrator, a retailer or another 
manufacturer. The average selling price 
for modules is based on a global average 
of module prices from the original semi-
conductor (c-Si cell or thin film panel) 

manufacturer for cells manufactured in-
house and assembled in-house into mod-
ules. The revenues and the ASPs do not 
reflect the secondary or tertiary markets 
for cells and modules. 

For manufacturers to continue inno-
vating and offering wages that attract tal-

ented, prices need to appropriately reflect 
the value of the product. Consumer edu-
cation is necessary. Even more critical is 
a realigning of industry goals, that is, the 
goal is not cheap, the goal is quality, and 
quality does not come cheap. S 

 Paula Mints, SPV Market Research

 AnnuAl report

The SPV Photovoltaic Manufacturer 
Capacity, Shipments, Prices and Revenues 
2014/2015 provides a detailed analysis of 
the global PV industry by manufacturer, 
region country and technology.

 www.spvmarketresearch.com
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A feast without a ticket
Monitoring in China: Dining at China’s top PV table has been a one-course affair for 
the past few years. However, the O&M sector is set to deliver a lavish second course, 
and it is an industry that promises a great deal of meal tickets for a wide array of 
specialists.

So long as China’s solar PV installation 
rate continues to tick upwards, so too 
will the country’s operation and mainte-
nance (O&M) market continue to boom. 
The two are inextricably entwined, and 
with China adding 10.6 GW of solar PV in 
2014 and ambitiously targeting another 
17.8 GW for 2015, O&M opportunities are 
developing at a fair lick. 

In the first quarter of 2015, the Chinese 
government announced that 5.04  GW 
of solar PV capacity had already been 
installed. As more and more solar PV 
plants have entered into the power plant 
market of China – be they ground-

mounted or small-sized distributed sta-
tions – effective O&M is becoming a chief 
concern for most investors. Although 
there are few firm statistics available 
relating to how much profit margin can 
be gained by utilizing an efficient O&M 
management system, industry experts 
estimate that margins of between 5 – 7% 
could be feasible. “We internally esti-
mate that 5% is a minimum for efficiency 
increasing,” Jianchun Zhao, key account 
director of Millennium Software Tech-
nology tells pv magazine. “At one of our 
projects in Inner Mongolia, the power 
generation ratio of the plant increased by 
6.71% with the help of our O&M system.” 

Attracted by the buoyancy of the Chinese 
solar market, many leading solar com-
panies from across the globe have begun 
exploring ways to gain a foothold in 
China and its burgeoning O&M market. 

Inverter manufacturers
Traditional inverter manufacturers have 
long developed their hardware to act as 
the basic but core unit for PV station 
monitoring and data collection. Based on 
information collected from these invert-
ers, operators can manage and control 
the plant on a software platform pro-
vided by the inverter manufacturer or 

via a third party. Usually, the software 
combines traditional functions for power 
plant management. 

SMA, Huawei and Sungrow are major 
proponents of this approach, particularly 
the latter two, and have developed their 
own smart control systems for PV station 
management. In combining the inverter 
with a control system, expanding that 
function to cater for O&M management, 
some inverter manufacturers are devel-
oping a leading edge within their market. 

Monitoring system providers
Companies that develop monitoring sys-
tems are usually specialists in the field, 

and do not produce inverters but may 
provide high-accuracy field sensors, con-
trol modules and the Supervisory Con-
trol and Data Acquisition system design, 
for example. In terms of academic back-
ground or dedicated field experience, 
companies in this space tend to provide 
precise monitoring, valuable methodol-
ogy and professional services rather than 
fancy conceptuals. Meteocontrol, Solar 
Log, Laplace System and Skytron Energy 
are examples of this type. In the Chinese 
market, local players such as TAOKE and 
TDEnergy are also coming to the fore. 

Compared to inverter manufactur-
ers, the advantages of monitoring sys-
tem providers are clear. Precision of 
data, advanced algorithm design and sys-
tem compatibility are all strings to their 
bow. One of the most striking features of 
all, however, is credibility among other 
participants of the industry, particularly 
those operating in the financial market. 

“Being a monitoring system provider, 
meteocontrol provides not only hardware 
and software but also independent eval-
uation of PV power plants using a rating 
procedure recognized by the German 
Accreditation Body,” said Henry Luo, 
MC China’s general manager. “The cer-
tificate rated from AAA to C, normally 
used in banking, indicates the quality 
and potential risk of the system that can 
be used to compare with other plants in 
valuation assessment for montage, trad-
ing and insurance.” 

Management software suppliers
Management software suppliers often 
trace their roots to the professional soft-
ware sector, but many have different 
backgrounds. Such companies have a 
wide understanding of software design 
and are good at interface programming, 
user experience, and parameter setting, 
but can lack experience in the PV indus-
try. Recruiting industry experts to com-
pensate for this lack of experience is one 
approach, while some companies will 
explore the option of aligning themselves 
with a strong ally in order to expand their 
knowledge and build contacts in China.

Neusoft, one of China’s largest software 
firms focused on IT solutions and indus-
try platform service, announced recently 
its intention to enter into this industry via 
strategic cooperation with Linyang New 
Energy, one of the leading PV companies 
with more than 15 years’ experience in 
the industry. 
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The maturation of China’s solar industry is creating opportunities for O&M providers.
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EPCs and manufacturers
Other organizations include EPCs, mod-
ule manufacturers, traditional electrical 
power companies and a handful of other 
sectors keen on gaining a share of this 
growing market. Different types of com-
panies will place an emphasis on differ-
ent aspects of O&M in accordance with 
their own strong points. However, there 
is an industry-wide consensus about what 
constitutes good O&M delivery:

Instant live data collection and stable 
transmission that allows owners to have 
an overview of how their system is per-
forming at any time, and anywhere.

Preventative data analysis and fore-
casting of potential risks can nip prob-
lems in the bud and ensure the safety of 
PV installations.

Continuous optimization of daily 
operation based on big data analy-
sis increases power generation over the 
entire lifetime of the array, and based 
on this the valuation assessment can be 
determined for future financing.

Precise prediction of power genera-
tion allows the station to achieve com-
patibility with the local grid to reduce any 
potential waste of efficiency.

To achieve these standards, attributes 
may have to be drawn from different 
participants in order to constitute a sys-
tem that possesses all the advantages of 
modern O&M performance. Redesigned 
high-accuracy string inverters can col-
lect live data five times more frequently 
than older types, leading to better data 
collection. Advanced 4G LTE commu-

nication can replace the old commu-
nication interface of RS485 and make 
data transmission more stable and reli-
able. Inverter suppliers can deliver this 
technology.

Highly-precise field sensors can collect 
accurate and real-time data for further 
analysis. Parameter setting, index analy-
sis and predictions depend on experience 
accumulation and professional algorithm 
design. These are all advantages of a mon-
itoring system provider. 

A simple user interface and access to 
the management system are strong addi-
tions to O&M, delivered by management 
software suppliers. 

Unlike other solar markets, China’s PV 
O&M industry has a handful of unique 
features to consider. Due to the often 
extreme distances between energy-pro-
ducing provinces and their energy-uti-
lization counterparts, the grid requires 
higher adjustment capability for its power 
stations. This is good news for players in 
the O&M market because it will encour-
age PV power stations to invest more 
in this area. Grid constraint concerns 
in some regions reduce the income and 
profitability of power stations, thereby 
limiting the investment appetite for more 
sophisticated O&M systems. This is why 
some Chinese PV power stations are 
unconcerned with operation efficiency 
because the utilization rate is far from 
full load.

The complex climate  and geological 
conditions of China, especially in the 
western regions, requires much higher 

quality for field sensors, inverters and 
combiner boxes, and related mainte-
nance service software and hardware. 
The majority of field maintenance is also 
centered in the harsh outdoors of West-
ern China, often at higher labor cost. To 
what extent a PV installation can save 
on labor costs is becoming an increas-
ingly important factor for investors and 
developers.

Customers of the China PV industry 
are as acutely aware of price sensitivity as 
in other industries. A good O&M system, 
one derived from the natural strengths 
of a combination of the solar industry’s 
leading players, may be too expensive to 
many China customers. 

Hence, there must be a keenly poised 
balance between cost and service qual-
ity. meteocontrol China’s Luo revealed to 
pv magazine that the company is plan-
ning to supply the Chinese market with 
localized products, which means cheaper 
and slightly lower quality of goods than 
those originally made in Germany, in 
order to retail at competitive market rates 
in China. 

The conflict between higher efficiency 
and lower cost, as well as the ongoing pur-
suit of a better user interface and effective 
index, may continue for quite a while yet 
in the Chinese market. But with more 
and more PV power stations installed 
and more and more utilization applied, 
PV system owners are increasingly able 
to select better products and services that 
deliver improved  performance. S

 Vincent Shaw
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Xiande Li currently serves as chairman of the Board at JinkoSolar, and is 
co-founder of the company. He previously worked as marketing manager 
at Zhejiang Yuhuan Solar Energy Source Co., between 2003 and 2004, and 
has also served for a time as Chief Operations Supervisor at ReneSola. In 
his current role, Li oversees and optimizes the day-to-day operations of 
JinkoSolar.

“High efficiency 
is mostly talk”

Jinkosolar: Long regarded as one of the leaders when it 
comes to production costs, JinkoSolar has continued to 
expand its production capacity, right across the crystalline 
silicon production chain. IHS ranks it as the fifth-largest 
module manufacturer, and the company is also investing 
heavily in the booming Chinese downstream market. 
pv magazine spoke to company chairman Xiande Li at 
the SNEC trade show in Shanghai to discuss the company’s 
performance and future objectives.

pv magazine: What is JinkoSolar doing in terms of partici-
pating in the China downstream market?
Xiande Li: We plan to triple our solar power capacity this year 
as the company prepares for the initial public offering (IPO) of 
its project-development unit. We plan to complete as many as 
1,000 MW of solar projects in China this year, compared with 
the 503 MW we owned at the end of last year. In addition, we 
also have a strong project pipeline. JinkoSolar has big plans for 
projects in South Africa and the Middle East over the coming 
12 months and beyond. Not only has our utility power plant 
business been quite successful in China, but we extended our 
footprint in emerging markets such as South Africa, the Mid-
dle East, South East Asia, etc. JinkoSolar’s business fundamen-
tals are healthier compared to pure hardware manufacturers 
thanks to our robust pipeline, our development and execution 
capability, our project diversification, and our strong financing, 
which is to going to provide good visibility for the years ahead.

China has set extremely ambitious goals for solar develop-
ment in 2015. How realistic are these targets? And what has 
changed in China since 2014, when the country missed its 
solar installation aims?
Well this year’s goal is realistic and even, perhaps, a little con-
servative. At JinkoSolar, we believe that China may install as 
much as a record 19 GW of solar power this year. The main 
reason for missing goals in 2014 was because of the decentral-
ized plant sector. But the definition of decentralized PV plants 
changed in September 2014 (projects connected to the distrib-

uted grid up to 6 MW), which will enable the fulfillment of this 
year’s goal.

How are margins in China compared to other parts of the 
world?
The gross margin of JinkoSolar in 2014 is more than 22%, which 
retains the company’s leading position in the industry. In gen-
eral, the margins in China are better than other parts of the 
world thanks to the complete value chain and the best technol-
ogy and production know-how available. 

The solar PV module market remains very price competi-
tive. Is module supply still interesting from a margin point of 
view, or are projects seen as the future?
Every different company has a different advantage and strategy. 
It is hard to say which is better out of being a pure manufac-
turer, taking an integrated solar approach or focusing on being 
a downstream project developer. 

On the module front, the Jinko Eagle+ module looks to be 
serving the high-efficiency end of the market. How impor-
tant is it that JinkoSolar continues to invest in efficiency-
boosting technology?
High efficiency is mostly talk. Even though JinkoSolar always 
keeps a low profile, we never stop investing in efficiency-boost-
ing technology. We have a state-of-the-art R&D building center 
housing more than 250 scientists and PV engineers in funda-
mental R&D, material, production process, wafer, cell, module, 
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and system integration. This year, we have raised the bar yet 
again with the release of the commercial Eagle module, which 
offers an unprecedented output of up to 280 W for a 60 poly-cell, 
and its upgrade, the Eagle+ module, which reached 334.5 W, 
breaking a new world record. JinkoSolar also holds second place 
in Photon Lab module field tests.
Compared to conventional solar panels, our high efficiency 
and PID-free (under 85C, 85% relative humidity) Eagle+ pan-
els should generate approximately 30% more electricity over the 
25 years of ownership. 
By anyone’s standards, that’s impressive. Our research and 
development teams have been working diligently to surpass 
the high performance standards set by our Eagle+ Solar Pan-
els. We have set the bar once again, as we continue to beat our 
own efficiency records, while delivering the most reliable solar 
technology.

What are the cell and module technologies that Jinko 
believes will help it take its manufacturing to the next level? 
There are a number of technologies and developments that 
JinkoSolar is particularly interested in. We believe that poly-
crystalline technologies, especially higher efficiency, higher 
reliability and lower cost poly technology, will definitely be the 
mainstream.
Of course, costs remain important, and we constantly ask our-
selves how we can continue to be a cost leader when it comes to 
production. Then there is scalability. We are seeking to expand 
panel production capacity to 4,000 MW this year, up from 
3,200 MW in 2014.

Other areas of focus include the nurturing of a complete value 
chain and one of the most successful vertical integrated mod-
els, higher efficiencies that reduce cost/W, increasing expertise 
in our production process know-how, the highest automation 
levels, a flat and flexible organizational structure coupled with 
tight control of our operation expenses and, above all, a lower 
product defect rate and fewer customer complaints.

The global manufacturing landscape is shifting. JinkoSo-
lar has announced cell and module production in Malaysia. 
Why is that? Do you think that is a longer-term trend?
We will speed up our global presence by shifting from global 
sales to global production and global investment. Malaysia 
has the advantage of boasting a sufficient supply of electric-
ity, a relatively strong supply chain, cost effective and skilled 
labor, and favorable policy support. This is, therefore, a lon-
ger term trend. 

Here at SNEC, pv magazine has been impressed by solar and 
the wider clean-technology industries here in China. How 
dramatically do you think China’s energy system and air 
quality could be transformed over the next decade or so?
Leaders and decision-makers in China are confronting the huge 
challenges that face the country, including securing future eco-
nomic growth, ensuring a healthy environment and tackling 
climate change. China has the opportunity to lead the world in 
developing renewable clean energy solutions, and it will play an 
important role in global low-carbon development and the move 
downstream in the industry chain. S
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Beyond tier one
PV manufacturing: With big brands, high levels of exposure and slick press outfits, 
tier one module manufacturers invariable hog the solar limelight. But beyond the well-
known names, tier two and three manufacturers play a crucial role. But what position 
do they find themselves in as the market emerges from its module glut? Clean Energy 
Associates’ Andy Klump finds a shifting landscape. 

In 2014, China strengthened its hold as 
the world’s largest solar PV module man-
ufacturing region, in addition to achiev-
ing the world’s number one spot in 2014 
domestic PV installations with over 
10.5  GW. Chinese producers manufac-
tured more than 35 GW of solar modules 
in 2014, accounting for approximately 
80% of the world’s global PV module 
demand, far more than the less than 10% 
figure from a decade earlier.

While Chinese PV manufacturing 
has advanced a great deal in the past 
decade, there are still some aspects of 
the industry that remain immature. 
Despite large order volumes and consid-
erable capital investments, the industry 
as a whole is still developing to achieve 
the maturity of the semiconductor 
industry. Many believe that PV mod-
ule quality is relatively standardized as 
delivered goods often appear to be sim-
ilar across competing manufacturers. 
However, in terms of other aspects such 

as warranties, reliability, and after sales 
service, differing manufacturers’ qual-
ity standards are more readily apparent. 
In the past, once the size of PV installa-
tions had reached a point where financ-
ing was required for ongoing project 
development, the market dictated the 
need for a manufacturing ‘measur-
ing stick’ to create additional trans-
parency in a non-transparent market. 
This approach was needed as the main 
component of the final projects – the 
modules – were manufactured in Asia, 
installed in Western countries, and 
financed by entities not always familiar 
with the solar industry.

The tiered system
In order to compensate for this need, 
the tiered system came to distinguish 
between module manufacturers and 
assigned a corresponding degree of 
financial risk to projects; however, no 
clear methodology was created to clas-

sify manufacturers according to each 
tier and maintain such status as manu-
facturers evolved in a turbulent market. 
There is a general consensus among most 
industry players that tier 1 manufactures 
are “the big ones”, with a certain vague-
ness about which suppliers are tier 2, and 
a greater lack of clarity regarding tier 3 
designations. 

There is currently no standardized 
public classification ranking as many 
financial entities and research firms’ 
own due diligence studies are kept con-
fidential. This ranking system is quite 
dynamic. In this context, how is one to 
accurately distribute the hundreds of 
extant manufacturers across the differ-
ent tiers? Based on Clean Energy Associ-
ates’ experience the following guidelines 
have been developed:

Tier  1: These are the most bankable 
suppliers in the industry. A small per-
centage of the total suppliers by number 
(less than 5%), these players maintain a 
dominant global market share. The mem-
bers of this select club generally share the 
following characteristics:
•	 5+ years of branded module manufac-

turing exports to global markets
•	 Manufacturing capabilities at giga-

watt-plus scale
•	 Consistently high-quality final product
•	 Advanced level of automation and 

excellent production processes
•	 Innovative and competitive product 

line due to extensive R&D programs

Increases in automation have delivered higher quality levels in terms of reduced microcracks and faults 
introduced during the handling of PV components. 
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•	 Products exhibiting a positive track 
record of high system output for at least 
five years

•	 Projects using supplier’ products 
are often offered non-recourse debt 
financing by well-respected financial 
institutions

Tier 2: CEA estimates roughly 10% – 15% 
of the world’s manufacturers should be 
classified as tier 2. These players have a 
strong reputation but lack some of the 
key characteristics of tier 1 players due to 
issues such as financial problems or an 
underinvestment in R&D and consequent 
failure to keep up with technology trends. 
Traits of these tier 2 manufacturers:
•	 3+ years of branded module manufac-

turing shipments to selected markets
•	 Production capacity is typically less 

than one gigawatt, but could be more
•	 Capable of producing high quality final 

product with inconsistent production 
quality 

•	 Production lines are usually semi-
automated or manual with less com-
petent workers

•	 Less robust R&D investment than 
Tier 1 players

•	 Products exhibiting a positive track 
record of recent successful project 
development with some occasional 
problems

•	 Not considered bankable by a signif-
icant number of overseas financial 
institutions 

Tier 3: tier 3 module manufacturers rep-
resent approximately 80% – 85% of the 
industry. These manufacturers are pri-
marily involved in third-party compo-
nent assembly and share some of the fol-
lowing features:

•	 Limited track record of shipments to 
international markets with their own 
brand or primary reliance on OEM 
production

•	 Typical capacity of five hundred mega-
watts or less

•	 Inconsistent product quality
•	 Primary reliance on manual manufac-

turing operations
•	 Limited to non-existent R&D 

investment
•	 Minimal project track record
•	 Not considered bankable by the 

vast majority of overseas financial 
institutions

While Tier 1 suppliers make up the vast 
majority of press coverage experienced 
within the solar industry, there remain 
several hundred small-to-medium sized 
suppliers within China, shipping product 
both in China and to a number of other 
emerging markets.

Chinese PV producers.
Since the PV manufacturing industry 
recovered in late 2013 and 2014, many 
tier 2 and tier 3 module companies have 
restarted their mothballed or scaled-
back module workshops. Because many 
of these suppliers belonged to larger cor-
porations, they were able to temporarily 
suspend expansion, reduce production, 
and/or divert workers to other businesses 
within the group during the downturn. A 
large number of manufacturers that did 
not have these options exited the indus-
try in 2012 and 2013.

Current situation for tier 2/3
Due to smaller budgets and a focus on 
low cost production, tier 2 and tier 3 play-
ers have been relegated to primarily sup-

plying product in one of three ways: 
1. To the domestic Chinese market under 

a supplier’s own brand
2. Via OEM relationships with larger 

domestic suppliers or other branded 
companies

3. To emerging markets such as the Mid-
dle East, Africa, and Latin America

In general, Chinese tier 2 and tier 3 sup-
pliers do not possess competitive advan-
tages in terms of scale, brand, quality and 
service, but rely primarily on their abil-
ity to offer modules at a lower cost than 
competitors or by their ability to respond 
to a temporary surge in market demand. 
These companies rely on lower depreci-
ation costs by buying used equipment, 
limited overhead by operating with a 
leaner sales and marketing budget and 
minimal technology investments by lim-
iting R&D initiatives, in order to offer 
cheaper prices. In addition, these firms 
often have lower debt-to-asset ratios than 
bigger players because of an inability to 
receive large amounts of government 
financing. 

In current market conditions, some 
tier  2 or tier  3 players may dedicate 
80% – 100% of their entire production to 
OEM supply agreements. However, the 
share of OEM supply varies across time 
and supplier. CEA audited one tier  3 
player that dedicated 100% of produc-
tion for OEM agreements in 2012 and 
2013, more than 90% in 2014, and expects 
60 – 80% in 2015, as it started to sell more 
modules with their own brand. In con-
trast, another tier 3 Chinese manufacturer 
depends less than 50% on OEM agree-
ments, with over half of production sold 
under its own brand. These OEM agree-
ments are typically with larger domestic 
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 Andrew PAul KlumP, CeO & FOunder

Andy Klump is an interna-
tional renewable energy 
executive with 15 years of 
work experience and over 
12 years leading teams in 
China. Since founding his 
solar PV quality assurance, 
supply chain management 
and engineering services firm 

Clean Energy Associates (CEA) CEA in 2008, he has 
worked with clients in over 25 countries and man-
aged offices in Germany, Spain, US, Mexico, Chile 
and China. Prior to CEA, Klump was vice president 
of business development for Trina Solar where 
he oversaw arreas including international expan-
sion, covering supply chain, international busi-
ness development, and capital raising. Together 
with the executive team, he helped raise nearly 
$500 million in capital during Trina’s IPO.
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suppliers; however, CEA has encountered 
a small number of cases which involved 
China-based suppliers supplying prod-
uct for overseas brands on an OEM basis. 

In terms of quality, smaller players are 
often able to manufacture different levels 
of product depending on the price point 
offered by the final client, the importance 
of the particular deal, and other commer-
cial factors. Smaller suppliers often have 
the ability to produce modules which are 
on par with much larger players, but these 
projects may have special conditions such 
as a large amount of money paid up front 
in order to purchase quality BOM mate-
rials ahead of time. 

Notably, however, these players dif-
fer from their tier 1 counterparts due to 

a lack of experienced production engi-
neers, access to advanced production 
technology at scale, and R&D capabili-
ties. As a result, many, but not all out-
sourcing companies send their own 
engineers to OEM factories in order to 
monitor the manufacturing process dur-
ing the production of their modules, so 
limited external oversight can be a prob-
lem at some of these facilities.

In today’s market, there still remains 
additional threats that inhibit many tier 2 
and 3 suppliers from strengthening their 
branded module business. Anti-dumping 
laws in the U.S., the EU and other poten-
tial markets make branded module sales 
in mature foreign markets extremely 
difficult for lower tier companies. As a 
result, some smaller players have tradi-
tionally focused on emerging markets 
where quality may be less of a focus than 
the final price of the modules. 

In general, China remains the most 
important end market for non-tier 1 man-
ufacturers, recording well above half of 
total sales on average, as many manu-
facturers end up selling modules to their 
own project pipeline.

Benefits of consolidation
Despite the relative lack of maturity in 
the PV manufacturing sphere, market 
conditions have changed dramatically 
from a decade ago when a greater number 
of small manufacturers sought to cap-
ture a percentage of market share. This 
trend of consolidation, and correspond-
ing shuttering of tier 2 and tier 3 suppli-
ers, should be viewed rather positively.

Even just a few years ago, manufac-
turers’ tabbing/stringing processes were 
almost always performed manually. 
However, due to capital investments by 
the more successful manufacturers, most 
tier 1 players have largely automated this 
process. The results of this automation 
trend is a higher yield as fewer cells are 
broken during the tabbing/stringing pro-
cess. Additionally, fewer microcracks are 
caused during stable production, thus 
providing greater long-term viability of 
installed modules. 

A second example is the general level 
of automation for laminates transport 
during production. Whereas almost all 
manufacturing of modules in the past 
involved laminates and modules being 
transported by hand, many of the more 
advanced factories within China feature 
a high degree of automated transport 
between production stages. This auto-
matic transport not only reduces bend-
ing, cracking, and twisting of laminates 
and modules during the production pro-
cess, but can also allow factories to pro-
duce modules more efficiently by reduc-
ing labor costs. 

Market growth and financial invest-
ment is still almost exclusive to tier  1 
and some tier 2 players, as smaller and 
less successful players without corporate 
backing have less working capital with 
which to spend on production advance-
ments. This trend towards a consoli-
dated production from top tier suppli-
ers is compounded by the fact that there 
is generally a lack of external investment 
into tier 2 or tier 3 manufacturers while 
there exist several examples of inves-
tors that have chosen tier 1 players such 
as those of JinkoSolar and Yingli Solar 
for the funding of their downstream 
businesses. The potential of some tier 2 
and 3 players to survive future consol-
idation thus depends to a large extent 
on the availability of future financial 
investment.

Outlook
In general, despite that fact that many 
tier 2 and 3 players still survive due to 
a combination of limited depreciation 
costs, new sales to emerging markets and 
a much larger domestic Chinese market 
as well as ongoing OEM agreements, fur-
ther consolidation is likely to occur over 
the next decade in China. When exactly 
this will take place is still somewhat open 
for debate. 
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Large manufacturers like Yingli have established strong global brands, particularly in established 
markets, leaving little room for tier two and three players.
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Mining smart 
management and storage
Offgrid PV+storage: Despite falling oil prices, mine operators are increasingly 
turning to PV and intelligent power management and storage solutions to deliver 
reliable and clean electricity. In a cultural shift, the cost savings and advantages are 
being recognized by the traditionally conservative resource sector. Three standout 
regions for this type of application are emerging in South Africa, Australia and Chile. 

At a glance, it may appear as if the min-
ing industry and renewable sector do not 
happy project partners make. Renewables 
and extractive industries can superfi-
cially appear to be polar opposites of the 
technology spectrum. However, a shrink-
ing cultural clash between renewables 
and the resources sector, with solar at 
the helm, appears to be fueling growth 
in this fast-developing sector. There is lit-
tle doubt the potential is huge. 

Many within solar have long under-
stood how with solar’s rapidly falling 
costs and the mining industry’s reli-
ance on trucked diesel or piped natu-
ral gas for the vast quantities of energy 

that it requires, PV deployment can 
deliver lower energy costs and positive 
environmental outcomes. Energy secu-
rity too can be enhanced through solar 
deployment in the mining industry with 
energy supply lines often stretched long 
distances leaving them vulnerable to 
extreme weather events or civil unrest.

“At the beginning of this year, two 
major announcements triggered huge 
interest in the topic of renewable energy 
and mining,” explains Thomas Hillig, 
founder of THEnergy consulting, which 
specializes in renewable application in 
the mining industry. “It can be expected 
that this is only one step in a major shift 

toward renewable energy in mining .” The 
projects Hillig references are the 10.6 MW 
PV array that Sandfire Resources intends 
to develop at its copper mine in Western 
Australia. The project would be ten times 
as big as the largest existing solar-diesel 
hybrid plant in the mining sector. 

The second project is at the Sibanye 
Gold operations in South Africa, which 
would see a 150 MW PV power plant con-
structed to supplant 20% of the mine’s 
total costs. And while these major proj-
ects are particularly promising, activ-
ity at the smaller end of the sector is also 
heating up.

Redavia’s 63 kWp PV-diesel hybrid plant in Western Tanzania during construction. It will supply the New Luika 
Gold Mine in Tanzania. 
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Tailor-made
Hillig notes that a number of smaller 
projects have also been launched that 
have been tailored to the specific eco-
nomics underpinning mining opera-
tions. Often mine operations will have a 
short lifetime, if only on paper, and shift-
ing commodity prices can lead to the 
shuttering of operations. In these cases, 
a 15-year renewable energy investment 
is not suitable. But tailored solutions are 
being offered by the solar sector to meet 
this particular challenge.

“The concept of re-deployable solar 
plants overcomes the barriers and risks 
associated with permanent installations,” 
says Hillig. “Redavia built its first 63 kW 
PV power plant in Tanzania last year and 
Laing O’Rourke finished a 144 kW plant 
in Australia this year.” Rented or leased 
solutions may also help overcome renew-
ables relatively high Capex.

Increasingly, battery storage and smart 
energy management are entering with 
flexible or portable solutions best suit the 
mining companies’ purpose.

“Containerized solution for inverters, 
power management systems (PMS) and 
batteries can allow for easy and prompt 
relocation in case the mine reaches the 
end of its life cycle,” says Nidec ASI’s 
Maurizio Delucchi. Nidec, hailing from 
Italy, recently supplied a 208 kWh bat-
tery system, integrated into a container 
solution along with inverter and power 
management system to a mining camp in 
Chile. “Nidec’s PMS is highly flexible and 
is easily adaptable to new grid configura-

tions [making it suitable to be deployed 
in various locations].” Delucchi is an 
energy systems engineer with the com-
pany that has over 100 years experience 
in the power electronics space. 

Nidec’s Chilean mining project was 
originated by compatriot’s Enel Green 
Power and it supplies the mining village 
of Ollague, in the country’s remote and 
mountainous border with Bolivia. The 
village was previously supplied with elec-
tricity by a diesel gen-set, with Nidec’s 
Delucchi reporting that its capacity was 
insufficient to supply the needs of the 
village.

“Our scope of activity was to integrate 
the diesel generator set with a “green” 
microgrid solution including a PV plant, 
wind generator and battery system,” 
explains Delucchi. “We also supplied 
the power management system (PMS) to 
control the energy flow creating a local, 
stand-alone micro-smart-grid (MSG) to 
supply the entire village’s energy needs.”

The storage component was incorpo-
rated to provide energy shifting when 
the PV was not producing electricity and 

when the wind was not blowing. Here, 
the Nidec PMS was crucial in providing 
real-time balancing between the various 
energy sources and the storage.

“In every instant, power generated 
must be equal to the sum of the power 
required by the loads, which may vary 
significantly from instant to instant,” 
says Delucchi. “The energy storage 
acts as a buffer for the power difference 
between generators and loads, what we 
refer to as the stability effect. It also pro-
vides energy to the load when renewable 
generation is not available, which we call 
energy shifting.”

Nidec was the single-source supplier 
of the power electronic, battery and PV 
components, along with the PMS and 
micro grid infrastructure. 

Accommodation to operation
Providing electricity to keep mining 
camps lit, fed and warm – or indeed cool 
– is a major challenge on remote mine 
sites, and here renewables and storage 
can play a key role. However when it 
comes to mine operations, there remain 
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Laing O’Rouke’s 144 kW semi-portable PV power plant is designed with limited mine life in mind. 
Components can be packed up and transported if mine operations are shuttered. 
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challenges in both meeting the energy-
intensive requirements and also the high 
expectations of the mining engineers.

Operational down time on a mine site, 
due to a power cut, can cost phenome-
nal amounts of money on a minute-by-
minute basis, and mining engineers are 
understandably conservative about mov-
ing away from proven electricity sources 
such as diesel gen-sets and piped gas. 
However, here too renewables and PV are 
making inroads, especially when paired 
with traditional energy sources.

“Providing power supply for mining by 
renewable sources only would be chal-
lenging because usually mines require 
high power with a very large range of 
variations in power supply,” says Nidec’s 
Delucchi. “To guarantee the requested 
power under any condition, the storage 
system might have to be oversized and 
the return of investments might not be 
convenient. Renewable power sources 
together with conventional power 
sources, such as power from the main 
grid or diesel generation, could be the 
winning compromise.”

And indeed hybrid deployment is 
the predominant trend emerging in the 
industry and demonstrated in THEn-
ergy’s database of renewable projects at 
mining sites. Consultant Thomas Hillig 
notes that established gen-set compa-
nies, with a track record in the mining 

sector, are moving into the space. “In 
recent months we could observe that 
traditional gen-set companies with a 
footprint in mining such as Caterpillar 
seem to be entering the market by inte-
grating renewable energy solutions into 
their portfolio,” says Hillig. Nidec ASI 
itself has a long history in supplying the 
oil and gas sector with power electronic 
solutions. 

Culture shift
In what he describes as a “culture shift” 
within the mining sector, THEnergy’s 
Hillig says that visibility of renewable 
potential in mining operations is increas-
ing. The cost advantage integrated renew-
able solutions can provide over conven-
tional fossil-fuel sources is becoming well 
understood, reports Hillig, and even with 
the recent declines in oil costs, PV itself 
sports a 50% – 60% cost advantage over 
diesel in remote locations.

In a counterintuitive development, 
some oil extraction operations may be 
forced to turn to renewables as a cost cut-
ting measure, due to decreased revenues 
based on depressed end-market pricing.

One such example, in which storage 
also plays a prominent role, is the Duhkan 
oil field in Qatar, where 40,000 Sunica.
plus batteries will be provided by Saft 
at oil wells, to be coupled with PV. The 
$10 million contract was awarded to Saft 

by Kentz, an engineering company pro-
viding corrosion protection services. 

Alongside cost advantages, Hillig also 
notes that mining companies can profit 
from renewable energy adoption, send-
ing a clear signal to financial markets 
and that they are recognizing that threats 
regarding energy costs and security need 
to be addressed. It can also help mining 
companies in terms of perception, from 
an environmental standpoint. 

“The usage of renewable energy is 
interpreted by the financial markets as a 
signal for a flexible and forward-looking 
decision making process; mining compa-
nies that are first movers in actively inte-
grating renewables are considered as pro-
gressive and better managed,” concludes 
Hillig.

Cheaper, cleaner, better
Contrary to some misnomers, proj-
ects such as Nidec’s in the mining vil-
lage of Ollague, an integrated and intel-
ligent system, incorporating storage, can 
in fact deliver higher a reliability factor 
than a diesel gen-set. Even in trying envi-
ronments, such as 4,000m above sea level 
along Chile’s Bolivian border, such appli-
cations are forging the way for mining 
companies and renewable energy provid-
ers to form long-term, reliable and poten-
tially profitable partnership. S
 Jonathan Gifford
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Nidec’s integrated solution can provide stable supply to a mining community, drawing on multiple power sources and managing them with a PMS. 
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Heraeus

Heraeus to open R&D centers in China and Taiwan
German engineering group Heraeus is 
expanding operations to China and Tai-
wan, where the company’s Photovol-
taics Global Business Unit will open new 
regional research and development cen-
ters in China and Taiwan. 
The new facilities will focus on the devel-
opment and modification of front-side 
and back-side metallization pastes. 
Announcing the plans at the SNEC trade 
show in Shanghai last month, Andreas 
Liebheit, head of Heraeus Photovoltaics 
Global Business Unit, said the compa-
ny’s core research and development took 
place in the U.S. and the company had 
“already realized the great benefits with 

faster innovation using this strategy.” 
Liebheit pointed out that Heraeus had a 
strong reputation for product customiza-
tions to meet a customer’s specific prod-
uct needs. “This can be best achieved 
by having our resources closer to our 
customers’ facilities. We will be able to 
reduce the time it takes to modify prod-
ucts for key customers.” 
Heraeus will hire personnel in China 
and Taiwan to fill these newly created 
regional positions at the new facilities. 
To best support its customers, the com-
pany must also have a strong local pres-
ence in its key markets, Liebheit added. 
The announcement follows Heraeus’ 

relocation of its photovoltaics business 
unit headquarters to Shanghai and the 
initiation of front-side paste production 
in China in 2014. 

 www.heraeus.com 

Perovskite

Perovskite fault detection reveals potential for efficiency gains

New research has revealed microscopic 
flaws in perovskite crystals used in PV 
applications. The discovery indicates 
that there is a large potential for conver-
sion efficiency gains if these faults can be 
removed.
The development is further proof that the 
potential of perovskites in solar applica-
tions continues to be explored, with the 
latest news from the University of Wash-
ington and Oxford University indicat-
ing that the conversion efficiency of the 
material could be enhanced greatly. In 
a study published on April 30, the team 
of researchers found the existence of 
defects in the perovskite material that 
limit electron movement and, there-
fore, conversion efficiency. Not only did 
the researchers discover the flaws, they 
also found that the flawed areas could be 
“turned on” using a chemical treatment. 

This could, in turn, boost the efficiency of 
the perovskite device. 
“Surprisingly, this result shows that even 
what are being called good, or highly-
efficient, perovskite films today are ‘bad’ 
compared to what they could be. This pro-
vides a clear target for future researchers 
seeking to improve and grow the mate-
rials,” said David Ginger, a professor of 
chemistry at the University of Washing-
ton, U.S. 
Pervoskite has already achieved efficien-
cies of around 20% in the lab in a short 
space of time. That further gains could be 
made and in such a short period indicates 
the material’s PV promise. 
The flaws were identified by the research 
team by applying confocal optical 
microscopy. This means that fluorescent 
images are correlated with those obtained 
through using an electron microscope 

to show up the “dark” or flawed areas. 
Ginger said that the technique can show 
up previously undetected flaws in the 
perovskite. Confocal optical microscopy 
is normally used in the field of biology. 
While there is much promise for the 
industry in the research being carried 
out, guarding against the material’s sen-
sitivity to water and inherent durability 
remains a major challenge. The research 
findings were published in the journal 
Science. The study was carried out at 
the University of Washington’s  Clean 
Energy Institute. Tandem crystalline 
silicon/perovskite applications are cur-
rently being explored at Australia’s Uni-
versity of New South Wales under Mar-
tin Green, and commercially by startups 
such as Oxford PV. 

 www.washington.edu
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Solar Power International (Anaheim, California, U.S., September 14 – 17)

California knows how to PV

Solar Power International (SPI) lands in California in Septem-
ber in a coming-together of the largest solar state in the U.S. and 
North America’s biggest solar trade show. The event organiz-
ers – the Solar Energy Industries Association and Solar Electric 
Power Association – expect more than 15,000 industry profes-
sionals from more than 75 countries to attend, with more than 
600 exhibitors on the expo floor.
Although California leads the way in the U.S., many other states 
have taken inspiration from the Golden State and have made 
impressive strides in PV development over the past couple of 
years while nationally, the U.S. is on course to cement its posi-
tion as the world’s third-largest solar market after China and 
Japan, growing by an estimated 11.5 GW this year. The SPI exhi-
bition is a fine opportunity to test the lay of the land, bring-
ing together leading manufacturers, experts, researchers and 
entrepreneurs, as well as the largest solar companies operat-

ing within the industry today. Program-wise there is plenty of 
interest, from the Start-up Alley Pavilion that will showcase 
cutting-edge technologies and innovations, to the professional 
women in solar panel discussion and reception as well as the 
educational workshops that will take place pre- and post-con-
ference and are designed to disseminate PV knowledge and 
understanding.

 www.solarpowerinternational.com

Intersolar South America (Sao Paulo, Brazil, September 1 – 3)

Taking LatAm’s PV pulse
Drawing more than 9,000 visitors from 32 countries in 2014, 
this year’s Intersolar South America exhibition promises to be 
even bigger, building on the growing desire for solar PV solu-
tions across the Latin America (LatAm) region. 
Held this year in one of Brazil’s largest cities, Sao Paulo, the 
domestic market will be a hot topic on the show floor. Excite-
ment for solar is building across this vast country, which suc-
cessfully held inaugural solar auctions in 2013 and has ten-
dered many hundreds of MW of PV in the past 12 months. With 
demand for electricity predicted to grow by more than 90% 
between now and 2050, solar is increasingly seen as holding all 
the trump cards as Brazil powers its way to becoming an indus-
trial giant and economic powerhouse.
The other LatAm markets will also be strongly represented, 
not least Chile, which is the poster child of the region and on 
course to add around 750 MW of solar PV capacity in 2015 
alone, according to data from Bloomberg New Energy Finance. 
Other markets to watch out for include Mexico, Argentina and 
Honduras, which is poised to surpass Mexico as the region’s 
second-largest market for solar this year, installing around 
460 MW, according to GTM Research.
As with all Intersolar events, visitors can enjoy a packed confer-
ence program too, covering a range of topics including Brazil’s 

distributed generation market, financing options for utility-
scale development in LatAm, PV manufacturing opportuni-
ties and a revealing look at off-grid markets across the region.

 www.intersolar.net.br
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To view and bid on the lots, visit: 
http://www.go-dove.com/en/events?cmd=details&event=561055

BIDSEALED By order of Sharp Manufacturing Company of UK

For further info, contact: 
ROBERT PENDAL
Email: robert.pendal@liquidityservices.com 

TWO COMPLETE LINES
EQUIPPED FOR 3 BB - GRID
SOLAR CELL MODULES - 
230 MW TOTAL CAPACITY
Sale closes: Friday 19th June
at 12:00 UK Local Time
Location: Wrexham, UK

Viewing by appointment only
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Yieldcos keep rolling
Solar finance update: A strong start to the year was recorded, with total corporate 
funding in the solar sector reaching $6.4 billion in Q1, while a record $1.9 billion was 
raised by residential and commercial solar funds. Venture capital funding was down, 
however, writes Mercom Capital Group CEO and co-founder, Raj Prabhu.

Total corporate funding, including ven-
ture capital (VC) funding, public market 
and debt financings into the solar sector 
bounced back to $6.4 billion in Q1 2015 
compared to $3.4  billion in Q4  2014. 
Financial institutions worldwide have 
become comfortable investing in solar, 
opening the industry up to the capital 
markets avenue that did not exist during 
the recession years. New funding mech-
anisms like yieldcos and third-party 
leases have now spread globally, helping 
to bring down the cost of financing and 

also attracting new streams of funding 
into the sector.

VC and private equity funding fell 
in Q1 2015 to $189  million in 26  deals 
compared to $315 million in 16 deals in 
Q4 2014. There were no VC funding deals 
involving third-party finance firms for 
the quarter, which contributed to the low 
funding. Third-party finance firms have 
been the major recipients of VC fund-
ing and have raised more than $700 mil-
lion in the last four quarters. Nearly 
60% of funding, totaling approximately 

$112 million, went to solar downstream 
companies. Among those downstream 
companies, funding mainly flowed 
to integrators, solar system financing 
and distributed PV companies offering 
unique products and solutions.

Large VC funding deals into third-
party finance companies that commonly 
fuel most of the VC funding into the solar 
sector were absent in Q1 2015. Instead, the 
sector saw four funding deals into ren-
weable energy companies that provide 
distributed PV products and services to 

With capital markets now comfortable with solar, Mercom Capital Group expects to see several more IPOs in the 
industry over the remainder of 2015.
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 At A glAnce

 • Corporate funding in the solar PV 
industry reached $6.4bn in Q1 2015, up 
from $3.4bn in Q4 2014.

 • VC funding was down to $189 million, 
falling from $315 million registered in 
the previous quarter.

 • More than half of VC funding went 
downstream, chiefly to companies 
offering unique distributed products 
and solutions.

 • The single IPO on the public mar-
ket was a big one: SolarEdge raised 
$126 million on Nasdaq.

 • The largest M&A for the quarter was 
Canadian Solar’s $265 million acquisi-
tion of Recurrent Energy.

emerging markets, primarily in the con-
tinent of Africa. 

Public markets
Fundraising in public markets remains 
strong, with $1.3 billion raised, as compa-
nies continue to take advantage of capi-
tal markets for financing that were not 
an avenue available to them a few years 
ago. There was one IPO this quarter: 

SolarEdge, an Israel-based balance-of-
systems company that provides inverter, 
optimizer and monitoring solutions, 
raised $126  million on Nasdaq. With 
capital markets now comfortable with 
solar, and an increased appetite for solar 
equities and debt, we are expecting to see 
several other IPOs this year. A particu-
larly hot investment area has been yield-
cos, which are publicly traded companies 
that are created to own operating projects 
with a predictable cash flow. There were 
eight IPOs agreed in 2014, with four of 
them being yieldcos. Currently, there are 
three yieldcos within the solar PV indus-
try that have filed for IPOs that may go 
public this year. 

Debt financing
Debt financing increased substan-
tially in Q1 2015 with almost $5  bil-
lion invested, compared to $1.5  billion 
invested in Q4  2014. Debt financing 
numbers rebounded largely due to the 
nearly $2.2  billion raised in a pair of 
deals by U.S. solar company SunEdison 
and its yieldco TerraForm Power, and the 
$1.6 billion credit facility received by SPI 
Power from the country of China.

Seven deals in this quarter featured 
credit facilities ranging from one to six 
years totaling $2.3 billion; $1.6 billion of 
the capacity of these facilities were for 
SPI Power. There were six deals involv-
ing convertible bonds with interest 
rates ranging from 2% to 7.5%, totaling 
$278 million.

Convertible notes made up four deals 
with interest rates varying widely from 
about 2.4% for long term notes to 10% for 
a small one-year note.

G
ra

ph
ic

s:
 H

ar
al

d 
Sc

hü
tt

/S
ol

ar
pr

ax
is

 A
G



251 452 326 315 189

26

22
21

16

26

Solar VC funding Q1 2014–Q1 2015

500 

400 

300 

200 

100 

0

30 

25 

20 

15 

10 

5 

0

$M

Source: Mercom Capital Group, Ilc

Q1 ’14 Q2 ’14 Q3 ’14 Q4 ’14 Q1 ’15
Disclosed amount No. of deals

126

Financial & Legal Affairs

 06 / 2015 | www.pv-magazine.com

Residential/commercial solar 
funds
This was a record quarter for residential/
commercial solar funds with $1.9  bil-
lion raised in 10 deals. This is the high-
est amount ever raised in a quarter. Of 
this total, $200  million went to a loan 
fund while the rest went to third-party 
lease or power purchase agreement (PPA) 
funds. SolarCity accounted for $1.4 bil-
lion of this total. With the 30% Invest-
ment Tax Credit due to expire at the end 
of 2016, there is a rush by companies to 
raise funds and install projects to take 
advantage of this incentive in the U.S. 

large-scale project funding
Large-scale project funding deals 
announced in Q1 2015 dropped to $2.5 bil-
lion in 29 deals compared to $3.4 billion 
in 33 deals in Q4 2014. Twenty-three of 
the 29 deals disclosed funding amounts.

corporate M&A
Solar M&A activity in Q1 2015 came to 
$563  million in 29  transactions (eight 
disclosed) compared to Q4  2014 with 
$2.2 billion in 21 transactions (eight dis-
closed). Though disclosed amounts were 
down, transaction count increased. The 
majority of these transactions involved 
strategic acquisitions, as well as some 

 cAnADiAn SolAR’S AcquiSition of RecuRRent eneRgy

At the end of March, Chinese solar power developer Canadian Solar 
completed the $265 million acquisition of Recurrent Energy from 
Sharp Corporation. 
The deal, first announced in February, has seen Sharp offload its 
U.S.-based project development subsidiary amid rumors – strongly 
refuted – that it is seeking an exit strategy from the solar business. 
For Canadian Solar, the acquisition furthers its global PV reach, 
expanding its solar project pipeline by around 4 GW, taking its total 
PV pipeline to 8.5 GW, of which 2.4 GW is at late-stage develop-
ment. 
Seven late-stage projects formerly belonging to Recurrent Energy 
have now come under the Canadian Solar umbrella, adding 1 GW 
of soon-to-be-completed capacity to the company’s U.S. portfolio, 
chiefly in the states of California and Texas. 
These low-risk additions to Canadian Solar’s pipeline have pre-
approved power purchase agreements (PPAs) in place with what 
the company terms “investment grade counterparties”, and will 
boost Canadian Solar’s bottom line significantly, generating a 
steady cash flow that will underpin the roll-out of the company’s 
own yieldco later this year. 
As part of the terms of the acquisition, Recurrent Energy will be 
provided with a $150 million senior secured bridge loan from Credit 
Suisse, while the Export Development Canada (EDC) has issued $75 
million worth of Performance Security Guarantees to cover all out-
standing debts issued against Recurrent by project developers. 
Following the finalization of the acquisition on March 30, David 
Brochu, Recurrent’s former COO, has been appointed as the new 
CEO, replacing Arno Harris, while Michael Metzner has also stepped 
down from his role as CFO. 
“I am honored to lead this exceptional team, with our new parent 
Canadian Solar, as we further strengthen our position in North 
America’s solar energy market,” said Brochu. “We look forward to 
transitioning our business model to own and operate assets, as we 
embark on construction of more than 1 GW of solar PV projects over 
the next two years.” 
Canadian Solar chairman and CEO Shawn Qu added that the acqui-
sition helps to position Canadian Solar among the leading global 
solar energy companies. The deal not only serves to strengthen 
Canadian Solar’s exposure to the U.S. market, but also serves as a 
stark reminder of Sharp’s wider difficulties, said IHS Technology’s 
Ash Sharma following the acquisition. 
“Our view is that the sale of Recurrent is probably more of a reflec-
tion of Sharp’s difficult financial position in the past few years 
rather than it viewing solar negatively,” Sharma told pv magazine 
in February. 

In March, it was reported in Reuters that Sharp has no plans to quit 
or sell the solar business. “We are currently undergoing fundamen-
tal structural reforms for the recovery of the profitability of solar 
business, but there are no facts to Sharp withdrawing from solar 
business at this time,” said Kazushi Mukai, head of Sharp’s energy 
unit. S Ian Clover
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divestments and acquisitions of dis-
tressed assets.

The largest disclosed M&A transac-
tion by dollar amount was led by the 
$265  million acquisition of Recurrent 
Energy – a solar project developer – by 
Canadian Solar, followed by the $198 mil-
lion acquisition of Hanergy Thin-Film 
Power Group’s 600 MW Business Inte-
grated Photovoltaic production line by 
Macrolink New Resources. EGCO Group 
acquired an additional 33.33% stake in 
Natural Energy Development (NED), a 
solar project developer, from Diamond 

Generating Asia, for $37 million, making 
EGCO Group the majority shareholder 
of NED with 66.66% of the shares. SPI 
China (HK) acquired 80% of Solar Juice, 
an Australian solar PV wholesale distrib-
utor, for $25.5 million. Global EcoPower 
acquired NOVA Power, a solar project 
developer, for $15.4 million. 

Project acquisition
Project acquisition activity remained 
robust for the quarter, with 44 transac-
tions (20 disclosed) for a total of $953 mil-
lion. This is the second-highest number 

of quarterly transactions Mercom has 
tracked to date. In Q4 2014, there were 
49  transactions (17  disclosed) totaling 
$898 million.

About 2  GW of solar projects were 
acquired in Q1. Investment funds con-
tinue to be the most active solar proj-
ect acquirers, participating in 17 of the 
44 transactions this quarter, followed by 
project developers and yieldcos.

Mercom Capital also tracked 7 GW of 
new large-scale project announcements 
in various stages of development globally 
in Q1 2015. S Raj Prabhu

Solar top debt deals in q1 2015

Company Country Funding Type Amount ($M) Investors

SPI Solar China Credit Facility 1,610 China Minsheng Bank, China Construction Bank, Suzhou Bank

TerraForm Power USA Senior Notes 800 Undisclosed

TerraForm Power USA Secured Revolving Credit Facility 550
Barclays Bank, Bank of America Merrill Lynch, Citigroup, Goldman Sachs, 
Macquarie, Morgan Stanley, Keybank, Royal Bank of Canada

JinkoSolar China Strategic Financing 486 China Minsheng Banking Corp.

SunEdison USA Convertible Senior Notes 460 Undisclosed

SunEdison USA Loan 400 Undisclosed

Vivint Solar USA Revolving Credit Facility 131 Undisclosed

Source: Mercom Capital Group, llc
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Small steps to  
solar progress
Poland: The country’s revised Renewable Energy Sources Act has taken a slow, 
considered approach to future clean energy generation, but will soon launch an 
auction system that could prove attractive to solar PV developers, writes Piotr Mrowiec 
of law firm Rödl and Partner.

After its adoption by the Polish parlia-
ment in February, the Renewable Energy 
Sources Act (RES Act) came into effect on 
4 May 2015. The legislative work on the 
act took three years – a scandalously long 
period of time – and had several spec-
tacular twists and turns, involving fun-
damental changes in the assumptions on 
the rules of support for renewable energy 
production in Poland, before it was offi-
cially adopted. 

Now, investors are divided in their 
investment strategies. Some of them are 
in a rush to have their investment proj-
ects ready by the end of the transition 
period (that is, by the end of 2015) so as 
to remain covered by the present quota 

system. Others, such as investors in PV 
energy who know that they have little to 
no chance of accomplishing their proj-
ects due to insufficient support under 
the present system, are awaiting the first 
auctions. The auction system introduced 
by the RES Act will become effective in 
Poland from 1 January 2016.

Long path to new support model
The first version of the RES bill was orig-
inally put forward on 23 December 2011. 
Right up until November 2013, its subse-
quent versions assumed that renewable 
energy producers would continue to be 
supported by means of green certificates, 
but the rules of the support mechanism 

were to be modified so that not all pro-
ducers were to receive one certificate for 
each MWh of energy. Instead, the num-
ber of certificates to be granted was made 
dependent on the type of energy produc-
tion technology. 

Cheaper technologies, such as onshore 
wind energy, were to receive 0.9 certifi-
cates for each MWh. Considerably less 
support was envisaged for energy pro-
duction by so-called biomass co-firing 
technology – at just 0.3  certificate for 
each MWh. More expensive technolo-
gies, such as offshore wind farms, biogas 
power plants or solar PV installations 
were to enjoy more support. For solar 
technology, as many as 2.75 certificates 

IBC Solar installed this 237 kWp rooftop array at a hospital in Lodz in late 2014, making it the largest rooftop 
installation in the country.
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 At A gLAnce

 • Poland’s new Renewable Energy Sources Act 
offers a chance for solar PV developers under the 
soon-to-be introduced auction system.

 • Alongside the auction, a green certificate quota 
program is also currently in place, with solar PV 
grouped with other ‘expensive’ clean technolo-
gies.

 • Smaller renewable energy installations below 
1 MWh will have one-quarter of the energy 
volume to be auctioned ringfenced, which will 
benefit some solar producers.

 • The government is expected to set a purchase 
price of around $129 per MWh of clean energy 
produced by these small installations.

were planned for each MWh of green 
energy produced by PV systems.

November 2013 saw a complete change 
when the Ministry of the Economy pre-
sented an entirely new support model – 
the auction system. The Polish govern-
ment made no secret of the fact that it 
had no interest in making the support 
dependent on technology in such a way 
that more expensive technologies would 
receive greater support than cheaper ones 
so as to ensure similar profitability to all 
green energy producers. The legislation 
stated that it wanted to keep the financ-
ing at the minimum level required to 
meet the target of a 19% share of renew-
able energy in the energy mix, which was 
the promise Poland had made to the EU.

Rules of the auction system
The support model, which has been 
termed the auction system in the RES 
Act, will go live on 1 January 2016. All 
renewable energy investment projects 
that do not begin energy production 
before the end of 2015 will be excluded 
from the system of green certificates, 
which will be gradually phased out any-
way, and will only be allowed to partici-
pate in the so-called “electricity auctions” 
to be held for all renewable energy tech-

nologies once a year. At the same time, 
the RES Act allows for additional auc-
tions in case there are not enough bid-
ders for the entire energy volume planned 
to be sold during the first auction.

Traded at the auction will be electric-
ity that a bidder can produce and sell dur-
ing a period of 15 years. Bidders will be 
allowed to place one irrevocable bid in an 
electronic auction system. 

Of course, they will have no infor-
mation about other bids. This system is 
therefore more like a tendering proce-
dure than a typical Dutch auction. The 
key information to be presented in the 
bid includes, among other things: 1) the 
volume in MWh of electricity the bidder 
undertakes to produce during the period 
of 15 years, and 2) the price for 1 MWh of 
the electricity offered.

In order to avoid excessive support for 
individual technologies, the Ministry of 
the Economy will set, by way of regula-
tion and no later than 60 days before the 
date of the auction, the so-called refer-
ence prices for each technology. The ref-
erence price is the maximum price for 
electricity offered at the auction. Any 
investor or developer that exceeds this 
price is automatically disqualified from 
the auction. The reference prices will be 

different for wind energy (separate even 
for onshore and offshore), biogas and 
PV. They will also depend on the instal-
lation’s output – prices for energy from 
installations with a nominal output of up 
to 1 MW will differ from prices for energy 
from larger installations. 

This is because there will be separate 
auctions for installations with an output 
of up to 1 MW and for those with a larger 
output. It is a very significant fact because 
otherwise smaller solar PV installa-
tions would have virtually no chance to 
compete with large wind farms. Of key 
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Under the first version of the RES bill, Poland’s green certificates were weighted depending on the type of renewable energy technology used.
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importance is the provision of the RES 
Act that guarantees that at least one quar-
ter of the energy volume to be auctioned 
will be offered at auctions for smaller 
installations.

To ensure that auction winners indeed 
begin with their energy production, the 
Polish legislator has set an extremely 
high entry criteria for prospective auc-
tion participants. To qualify for the auc-
tion, an installation project must have a 

valid construction permit, and an agree-
ment on connection to the power grid 
must be concluded or conditions of con-
nection to the power grid must be issued 
for that project. Additionally, each par-
ticipant must pay a security deposit of 
PLN 30.00 (US$8.23) for each kW of the 
installation’s output before joining the 
auction. The deposit will be returned to 
energy producers who were unsuccessful 
with their auction bid within 14 days of 

the auction closing date, and to those who 
won the auction within 60 days of the 
date from when their renewable energy 
installation generates electricity for the 
first time. The RES Act also sets the time 
frame for the winners to start energy pro-
duction – in the case of PV installations, 
this is within 24 months of the auction 
closing date.

First auctions scheduled for 2016
According to Article  210 of the RES 
Act, the date of the first auctions will be 
announced no later than 90 days after the 
date on which the provisions introducing 
the new auction system enter into force, 
that is, after 1 January 2016. This means 
that the dates of the auctions should 
become known by the end of March 2016. 
The auctions must be held no later than 
30 days from their announcement. Thus, 
the first Polish electricity auctions are 
expected to take place in the first quar-
ter of 2016. The Ministry of the Economy 
will set the reference prices for each tech-
nology no later than 60 days before the 
auction, i.e. by the end of February 2016. 
Crucial for the auction participants will 
of course be the decision on the  electricity 
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A recent demonstration by Greenpeace Polska urged the government to provide more backing to renewables - a call that appears to have been heeded in 
the form of the new RES Act.
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volume to be traded. The larger the volume, the greater the 
chance to win the auction, even at a price close to the reference 
price. The RES Act stipulates that the Council of Ministers will 
determine by 31 October every year the maximum electricity 
volume to be auctioned by owners of installations with an out-
put of more than 1 MW in the next calendar year. This figure 
will include the quota of energy produced in installations with 
an output of less than 4,000 MWh/MW/year, that is, installa-
tions producing electricity from volatile energy sources, such as 
renewables like wind or solar power. The Minister of the Econ-
omy will issue similar regulations regarding installations with 
an output of up to 1 MW by 30 November every year. The regu-
lations on the first auction in 2016 will have to be issued by the 
end of May 2015 and June 2015, respectively.

Regulation drafts presented
The Ministry of the Economy has already presented the drafts of 
both regulations. The regulations provide that in 2016 the total 
bidding volume for installations with a nominal output of over 
1 MW will be 50,449,950 MWh, of which 30,907,350 MWh are 
to be purchased from producers of renewable energy from vol-
atile energy sources. 

The value of the energy to be auctioned amounts to PLN 
18,201,331,716 ($5 billion). The quotient of the energy value and 
the energy volume is the price that the state is willing to pay for 
1 MWh of green energy produced in large installations. This 
price is approximately PLN 360.00 ($99). 

As for small installations, the Minister of the Economy has set 
the total bidding volume at 12,612,488 MWh and its total value 
at PLN 5,927,933,456 ($1.62 billion). Thus, we may assume that 
the state intends to support small installations by purchasing 
their green energy for PLN 470 ($129) per 1 MWh.

Obviously, the final prices will depend on the reference prices, 
the energy volume and the type of installations taking part in 
the auctions.

The auction system is not an ideal solution for more expen-
sive technologies, such as PV. However, it should be pointed out 
that a large portion of electricity is to be purchased at auctions 
held for installations with an output of up to 1 MW, which are to 
receive fairly decent support, taking into account the low prices 
applicable under the current quota system (see chart on p. 128). 
In this segment, PV installations can quite successfully com-
pete with both biogas installations and expensive hydropower 
plants, which unfold their potential when operating at higher 
capacities. Therefore, it seems that PV projects stand a good 
chance to develop and survive under the auction system. S

 Piotr Mrowiec

SCA’s plant in the Polish city of Olawa is powered entirely by green energy.
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Company Directory
AbrAsives And ChemiCAls

saint-Gobain surface Conditioning 
Group
Precision abrasive and chemical 
manufacturer.
4905 East Hunter Avenue
Anaheim, California 92807, United States
T: +1-714-7013900
F: +1-714-701-3912
surfaceconditioning@saint-gobain.com
www.surfaceconditioning.saint-gobain.
com

enerGy storAGe

Fronius international Gmbh
Quality leader Fronius develops and 
produces high-performance inverters.
Froniusplatz 1, 4600 Wels, Austria
T: +43-07242-2413000
F: +43 07242 241 3013
contact@fronius.com
www.fronius.com

renesola deutschland Gmbh
Lyoner Str. 15, 60528 Frankfurt, Germany 
T: +49-69-66378690
F: +49-69-6637869-222
europe@renesola.com
www.renesola.com

rWe effizienz Gmbh
With innovative products, RWE Effizienz 
sets standards in energy efficiency.
Flamingoweg 1
44139 Dortmund, Germany
Tel: +49-231-4381343
Fax: +49-231-4386757
www.energiewelt.de/homepower-
storage

sinopoly battery international 
limited
3001-3005, 30th Floor, China Resources 
Building
26 Harbour Road, Wanchai, Hong Kong
Hong Kong SAR of China
Tel: +852-31-016115
Fax: +852-28-770628
sales@sinopolybattery.com
www.sinopolybattery.com

ePC ContrACtors

Activ solar
Wipplingerstr. 35/4, 1010 Vienna, Austria
T: +43-1253-316150
F: +43-1253-316160
info@activsolar.com
www.activsolar.com

equiPment suPPliers

centrotherm photovoltaics AG
integrated production solutions and key 
equipment for c-Si solar cells
Johannes-Schmid-Str. 8
89143 Blaubeuren, Germany
Tel: +49-7344-9188900
Fax: +49-7344-9188388
pv-sales@centrotherm.de
www.centrotherm.de

duPont teijin Films
The Wilton Centre,
Redcar, United Kingdom
T: +44-1642-572000
europe.films@gbr.dupont.com
www.dupontteijinfilms.com

eppstein technologies Gmbh
Burgstraße 81-83, 6587 Eppstein, 
Germany
T: +49-06198-3079000
F: +49 06198 32782
sales@contacfoil.com
www.contacfoil.com

Jinchen machinery
Full automatic module assembly line, 
Conveyor line, Lamintor, Framing system, 
EL Tester, Module handling by Robot.
No. 95, Xingang main street, Coastal 
Industrial Base, Yingkou city, China
T: +86-417/6682396
F: +86-417/6682376
edward@jinchenmachine.com
www.jinchensolar.com

Komax solar, inc.
High performance PV equipment solu-
tions, focusing in Stringing & Lamination
20 Innovation Drive, York, PA 17402
USA
T: +1 717 755 6800
F: +1 717 755 4300
info.yok@komaxsolar.com
www.komaxgroup.com

KostAl industrie elektrik Gmbh (Ki)
KI is a family-owned company with a 
core competence in pv junction boxes.
Lange Eck 11, 58099 Hagen, Germany
T: +49-2331-80404800
F: +49-2331-80404811
info-industrie@kostal.com
www.kostal.com/industrie

Krempel Gmbh
Papierfabrikstrasse 4
71665 Vaihingen/Enz, Germany
T: +49-7042-9150
F: +49-7042-15985
info@krempel-group.com
www.krempel-group.com/backsheet

lapp Group
Supplier of integrated wire,cabling and 
connector products and solutions.
Schulze-Delitzsch-Strasse 25
70565 Stuttgart, Germany
T: +49-711-783801
F: +49-711-7838-2640
info@lappkabel.de
www.lappkabel.de

liseC maschinenbau Gmbh
LiSEC offers machines and automated 
systems for the flat glass industry.
Peter-Lisec-Str. 1, 3353 Seitenstetten, 
Austria
T: +43-7477-405
F: +43-7477-405-80
sales@lisec.com
www.lisec.com

meyer burger AG / 3s modultec
Schorenstrasse 39, 3645 Geatt (Thun), 
Switzerland
T: +41-33-2212020
F: +41332212122
infomodule@meyerburger.com
www.3-s.ch

meyer burger technology ltd.
Passionate about PV – We develop 
pioneering integrated solutions
Schorenstrasse 39, CH-3645 Thun, 
Switzerland
T: +41-33-2212800
F: +41-33-221-2808
info@meyerburger.com
www.meyerburger.com

roth & rau AG
A member of Meyer Burger Group
An der Baumschule 6 – 8
09337 Hohenstein-Ernstthal, Germany
T: +49-0671-234
F: +49 0671 1000
info@roth-rau.com
www.roth-rau.com

sChmid Group –  
Gebr. sChmid Gmbh
PV Equipment based on wide ranging 
technology spectrum + customizable 
tools
Robert-Bosch-Str. 32 – 36
72250 Freudenstadt, Germany
T: +49-7441-5380
F: +49-7441-538121
info@schmid-group.com
www.schmid-group.com

vAt deutschland Gmbh
VAT valves are tailored to the require-
ments of PV panel manufacturing tools.
Am Hochacker 4
85630 Grasbrunn bei München, Germany
T: +49-89-978978760
F: +49 089 978 978 76 11
de@vatvalve.com
www.vatvalve.com

instAllers

Australian solar quotes
345 Queen Street
Brisbane, Australia
T: +61-07-31712290
F: +61-07 3012 6001
admin@australiansolarquotes.com.au
www.australiansolarquotes.com.au/

infinite energy
49 Labouchere Road
South Perth, Australia
Tel: +61-1300-074669
Fax: (08) 9463 7864
enquiries@infiniteenergy.com.au
www.infiniteenergy.com.au

inverter mAnuFACturers

AeG Power solutions Gmbh
AEG Power Solutions offers a worldwide 
portfolio of PV inverters and service
Emil-Siepmann-Str. 32
59581 Warstein-Belecke, Germany
T: +49-2902-7630
F: +49-2902 1201
solar@aegps.com
www.aegps.com

bonfiglioli riduttori s.p.A.
Hi-tech power conversion systems for 
medium-large & utility scale pv plants.
Via Giovanni XXIII 7/A
40012, Lippo di Calderara (Bologna)
Italy
T: +39-051-6473111
photovoltaic@bonfiglioli.com
www.bonfiglioli.com

delta energy systems (Germany) 
Gmbh
Delta offers efficient solar inverters and 
accessories for PV installations.
Tscheulinstr. 21, 79331, Teningen, 
Germany
T: +49-7641-4550
F: +49-7641-455318
sales@solar-inverter.com
www.solar-inverter.com

Fronius international Gmbh
Quality leader Fronius develops and 
produces high-performance inverters.
Froniusplatz 1, 4600 Wels, Austria
T: +43-07242-2413000
F: +43 07242 241 3013
contact@fronius.com
www.fronius.com

KostAl solar electric Gmbh (Kse)
KSE is the international sales 
 organisation for PIKO inverters.
Hanfer Str. 6, 79108 Freiburg, Germany
T: +49-761-47744100
F: +49-761-47744111
info-solar@kostal.com
www.kostal-solar-electric.com

reFusol Gmbh
REFUsol operates around the globe: 
Europe, USA, Canada, India, China, Korea.
Uracher Str. 91, 72555 Metzingen, 
Germany
T: +49-7123-9690
F: +49-7123-969165
info@refusol.com
www.refusol.com

shenZhen GroWAtt neW enerGy 
teChnoloGy Co.,ltd
Growatt is a professional manufacturer 
of high cost-effective PV inverter.
No. 12 Building, Xicheng Industrial Zone
Bao’an District, Shenzhen 518102, China
T: +86-755-27471900
F: +86-755-27491460 
info@ginverter.com
www.ginverter.com

studer innotec sA
Swiss manufacturer of sine wave 
 inverters and inverter-chargers.
Rue des Casernes 57, 1950 Sion, 
Switzerland
T: +41-27-2056080
F: +41-27-205 60 88
info@studer-innotec.com
www.studer-innotec.com

sungrow Power supply Co., ltd.
Sungrow keeps on developing more 
 efficient & cost-effective power solutions.
No.2 Tianhu Rd., High & New Zone
230088 Hefei, China
T: +86-551-7834
F: +86-551-7856
info@sungrow.cn
www.sungrowpower.com

JunCtion boxes / ConneCtors

ZheJiAnG siKe PhotovoltAiC 
 sCienCe & teChnoloGy Co.,ltd.
Add. 9/F., Zijin Creative building, 
No.798 Shenhua Rd, West lake District, 
Hangzhou,Zhejiang
Tel: 86-571-89807687
Fax: 86-571-89807690
sales@chinasike.com
www.chinasike.com

Zhejiang renhe Photovoltaic 
technology Co., ltd.
5#,Sitangjiang Road, Xinpu Town,  
Cixi City, Zhejiang, 315322, China
Tel: +86-574-63583056
Fax: +86-574-63573858
marketing@renhesolar.com
www.renhesolar.com

mAintenAnCe, monitorinG

AeG Power solutions Gmbh
AEG Power Solutions offers a worldwide 
portfolio of PV inverters and service
Emil-Siepmann-Str. 32
59581 Warstein-Belecke, Germany
T: +49-2902-7630
F: +49-2902 1201
solar@aegps.com
www.aegps.com

skytron® energy Gmbh
Monitoring, Control and Supervision of 
Utility-Scale PV Power Plants.
Ernst-Augustin-Str. 12, 12489 Berlin, 
Germany
T: +49-30-68831590
F: +49-30-688315999
info@skytron-energy.com
www.skytron-energy.com

solare datensysteme Gmbh
Fuhrmannstrasse 9
72351 Geislingen-Binsdorf, Germany
T: +49-7428-9418-200
F: +49 - 7428-9418-280
info@solar-log.com
www.solar-log.com

sybac service Gmbh
Rote Hohl 10
56729 Kehrig, Germany
T: +49-2651-705770
F: +49-2651-7057718
info@sybac-service.de
www.sybac-service.de

Washpanel s.r.l.
Washing robot for PV plants
Vic. G. Verdi, 67/a
31020 Villorba - TREVISO
Italy

+39-0422-618644
info@washpanel.com
www.washpanel.com

module mAnuFACturers

Abb oy drives
P.O.Box 184 
FI-00381 Helsinki
Finland
Tel: +358-10-2211
feedbackmaster.solar@fi.abb.com
www.abb.com/solar

renesola deutschland Gmbh
Lyoner Str. 15
60528 Frankfurt, Germany 
T: +49-69-66378690
F: +49-69-6637869-222
europe@renesola.com
www.renesola.com

lightway deutschland Gmbh
High quality solar modules – fully 
 vertically integrated PV manufacturer.
Muehlweg 2, 82054 Sauerlach, Germany
T: +49-08104-909690
F: +49 08104 9096929
info@lightwaysolar.de 
www.lightwaysolar.de

reC solar Germany Gmbh
A leading vertical integrated solar 
manufacturer.
Leopoldstraße 175, 80804 München, 
Germany
T: +49-89-44238590
F: +49-89-442385999
muenchen@recgroup.com
www.recgroup.com
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upsolar europe
A leading international developer and 
producer of high quality PV modules
15, rue du Louvre, 75001 Paris, France
T: +33-183-620200
F: +33-183-620201
europe@upsolar.com
www.upsolar.com

module mAnuFACturers CrystAlline

emmvee Photovoltaic Power 
Private limited
Emmvee is an international solutions 
provider in the field of solar energy.
#13/1, International Airport Road
Bettahalasur Post, Bengaluru - 562157, 
India
T: +91-080-43233511
F: +91-080-28467801
info@emmvee.in
www.emmvee.com

lG electronics Gmbh
We’re not just going green, we are 
 helping build a sustainable future.
Berliner Strasse 93, 40880 Ratingen, 
Germany
T: +49-01803-115411
F: +49 02102 7008747
solar@lge.de
www.lg.de/solar

renesola deutschland Gmbh
Lyoner Str. 15, 60528 Frankfurt, Germany
T: +49-69-66378690
F: +49-69-6637869222
europe@renesola.com
www.renesola.com

mountinG system mAnuFACturers

hAbdAnK Pv-montagesysteme
Heinrich-Landerer-Str. 66
73037 Göppingen, Germany
T: +49-7161-97817200
F: +49-7161-97817299
info@habdank.com
www.habdank-pv.com

mounting systems Gmbh
Since 1993 manufacturer of solar 
 mounting systems and components
Mittenwalder Str. 9a, 15834 Rangsdorf
Germany
T: +49-33708-5290
F: +49-33708 529-199
info@mounting-systems.com
www.mounting-systems.com

mounting systems, inc.
U.S. manufacturer of solar mounting 
systems and components.
820 Riverside Parkway
95605 West Sacramento, United States
T: +1-855-7319996
F: +1-916-287 2269
info@mounting-systems.us
www.mounting-systems.us

solar Flexrack
Solar FlexRack offers an innovative 
product line focused on labor savings
3207 Innovation Place Youngstown, OH 
44509 United States
T: +1-330-7991855
F: +1-330-7992074
info@solarflexrack.com
www.solarflexrack.com

oFF-Grid

Phaesun Gmbh, the off-Grid 
experts
Sale, service and installation of Off-Grid 
PV and wind power systems.
Brühlweg 9, 87700 Memmingen, 
Germany
T: +49-8331-990420
F: +49-8331-9904212
 info@phaesun.com
www.phaesun.com

studer innotec sA
Swiss manufacturer of sine wave 
 inverters and inverter-chargers.
Rue des Casernes 57, 1950 Sion, 
Switzerland
T: +41-27-2056080
F: +41-27-205 60 88
info@studer-innotec.com
www.studer-innotec.com

other

3e
Independent renewable energy 
 consulting and software
Vaartstraat 61, Brussels 1000, Belgium
T: +32-221758-5868
F: +32 2219 79 89
info@3E.eu
www.3E.eu

heraeus Precious metals – 
 Photovoltaics business unit
Heraeus metallization paste for high 
 efficiency and low cost-per-watt cells.
Heraeusstrasse 12 – 14, 63450 Hanau, 
Germany
T: +49-6181-353544
F: +49-6181-353002
pv-info@heraeus.com
www.pvsilverpaste.com

honeywell
Honeywell is a global, Fortune 100 
leader in energy-efficient technologies.
101 Columbia Rd.
Morristown, New Jersey 07962,  
United States
www.honeywell-powershield.com

Jendra Power AG
Independent Technical PV-Expert,  
TUV Rheinland certified
Kolstermatt 10
CH-6330 Cham, Switzerland
Tel: +41-44-5151278
office@jendra-power.ch
www.jendra-power.ch

solar Promotion Gmbh
Kiehnlestr. 16, 75172 Pforzheim, Germany
T: +49-07231-585980
F: +49 07231 5859828
info@solarpromotion.com
www.solarpromotion.com

solarpraxis AG
International service provider in the 
renewable energy sector.
Zinnowitzer Str. 1, 10115 Berlin, Germany
T: +49-30-726296300
F: +49-30-726296309
info@solarpraxis.de
www.solarpraxis.de

sunbeam Gmbh
Sunbeam supports your marketing 
activities!
Zinnowitzer Straße 1, 10115 Berlin, 
Germany
T: +49-30-726296300
F: +49-30-726296309
info@sunbeam-communications.com
www.sunbeam-communications.com

W. l. Gore & Associates, inc.
Our vents extend service life & protect 
solar devices by equalizing pressure
401 Airport Road, Elkton, MD 21921, 
United States
T: +1-410-3924440
protectivevents@wlgore.com
gore.com/protectivevents

Washpanel s.r.l.
Washing robot for PV plants
Vic. G. Verdi, 67/a
31020 Villorba - TREVISO
Italy

+39-0422-618644
info@washpanel.com
www.washpanel.com

Wenzel Präger schulungszentrum – 
geprüfter solarreiniger
Eiting 1, 84549 Engelsberg, Germany
Tel: +49-8634-66445
info@geprüfter-solarreiniger.de
www.geprüfter-solarreiniger.de

Pv testinG equiPment

Prova instruments inc.
6F-2, No. 129, Lane 235, Pao-Chiao Road
Shin-Tien District, New Taipei City 231
Taiwan
Tel: +889-2-89191255235
Fax: +889-2-8919 1489
prova@ms3.hinet.net
www.prova.com.tw

soFtWAre

valentin software Gmbh
Development of design, planning and 
simulation software for PV systems
Stralauer Platz 34,10243 Berlin, Germany
T: +49-30-5884390
F: +49-30-58843911
info@valentin-software.com
www.valentin-software.com

system Providers

emmvee Photovoltaic Power 
Private limited
Emmvee is an international solutions 
provider in the field of solar energy.
#13/1, International Airport Road
Bettahalasur Post, Bengaluru - 562157, 
India
T: +91-080-43233511
F: +91-080-28467801
info@emmvee.in
www.emmvee.com

liseC maschinenbau Gmbh
LiSEC offers machines and automated 
systems for the flat glass industry.
Peter-Lisec-Str. 1, 3353 Seitenstetten, 
Austria
T: +43-7477-405
F: +43-7477-405-80
sales@lisec.com
www.lisec.com

meyer burger AG / 3s modultec
Schorenstrasse 39, 3645 Geatt (Thun), 
Switzerland
T: +41-33-2212020
F: +41-33-2212122
infomodule@meyerburger.com
www.3-s.ch

meyer burger technology ltd.
Passionate about PV – We develop 
pioneering integrated solutions
Schorenstrasse 39, CH-3645 Thun, 
Switzerland
T: +41-33-2212800
F: +41-33-221-2808
info@meyerburger.com
www.meyerburger.com

PAdCon
PADCON specialises in PV system 
components,monitoring &  
system communication
Steigweg 24, 97318 Kitzingen, Germany
T: +49-9321-2680200
F: +49-9321-26809200
info@padcon.de
www.padcon.de

skytron® energy Gmbh
Monitoring, Control and Supervision of 
Utility-Scale PV Power Plants.
Ernst-Augustin-Str. 12, 12489 Berlin, 
Germany
T: +49-30-68831590
F: +49-30-688315999
info@skytron-energy.com
www.skytron-energy.com

trACKer mAnuFACturers

deGer
Industriestrasse 70, 72160 Horb a. N., 
Germany
Tel: +49-7451-5391438
sales@degerenergie.com
www.DEGER.biz

WholesAlers

Phaesun Gmbh,  
the off-Grid experts
Sale, service and installation of Off-Grid 
PV and wind power systems.
Brühlweg 9, 87700 Memmingen, 
Germany
T: +49-8331-990420
F: +49-8331-9904212
 info@phaesun.com
www.phaesun.com
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1 Access, meet and do business with 700+ C-level 
 executives from across the entire PV value chain

 Hear over 50 speeches from over 90 speakers from 
  major PV companies active in manufacturing, 

 finance, project development and the energy market 
overall

  Tap into and benefit from the massive experience of 
the German market from experts in various industry 
segments

 Meet and network with key players in the German 
  market and use our specialized matchmaking and 

speed dating tools and events

  Adopt proven strategies and innovations on 
 cost-effective operations and management of  
power plants

5Top reasons to attend

Being the longest running, most influential solar business conference in Germany for the past 16 years, Forum Solarpraxis is an 
annual platform for C-level executives active in project development, financing, distribution, installation and the utility sector to 
network, discuss and learn more about the latest trends, business models and investment drivers in Germany, Europe and other 
key PV markets.
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The next issue will be published on July 1, 2015

Post-RPS plants
How the U.S. utility-scale solar landscape  
is moving beyond renewable portfolio  
standards.

Storage takes off
A complete overview of the solar markets and 
cutting-edge technologies pushing battery  
storage forward.

CIGS performance
pv magazine takes a dive into what drives 
power boost reported for CIGS modules. Do 
the numbers stack up for manufacturers?

Preview of issue 07/2015
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