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About LONGi Solar

A world leading mono-crystalline solar module manufacturer for achieving Visit us at Solar Power International
best LCOE (levelized cost of electricity) solutions.
Date: Sep 25-27, 2018
LONG:i Solar is a world leading manufacturer of high-efficiency mono-crystalline solar cells and
modules. The Company, wholly owned by the LONGi Group (SH601012), has focused on Booth: Hall A 528
p-mono for 18 years and is today the largest supplier of mono-crystalline wafers in the world, with i i
total assets above $5.2 billion (2017). It has plans to reach 45 GW mono-crystalline wafer Venue: Anaheim Convention Center
production capacity by 2020.

Enabled and powered by advanced technology and long-standing experience in mono-crystalline

silicon, LONGi Solar shipped approximately 4.6GW of products in 2017, which is a 100% growth Visit us at REI 2018
rate in three consecutive years. The Company has its headquarters in Xi' an, China and branches

in Japan, Europe, North America, India, Malaysia, Australia and Africa. Date: Sep.18-20, 2018

With a strong focus on the R&D, production and sales & marketing of mono-crystalline silicon Booth: 9.6
products, LONGi Solar is committed to providing better LCOE solutions and promoting the
worldwide adoption of mono-crystalline technology. Venue: India Expo Centre,Greater Noida
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Introduction

Welcome to the sixteenth edition PV Tech
Power, our fourth year in print and our fourth
time at Solar Power International in the US.
Four years is an age in the solar industry, the
US market knows this as well as most.

Leaving aside trade wars and threats to
the investment tax credit, the US has also
had to contend with the global shifts in
module technology. That’s the underlying
theme of this issue, summed up nicely in our
cover: how to rationalise the puzzle posed by
multiple emerging module technologies in an
environment of ever changing circumstances.

Our head of market research Finlay Colville
and senior news editor Mark Osborne walk
through the developments that have led too
many plants to underperform and look at the
third-party module testing options that could
help you avoid making similar mistakes (pp.
17 & 22).

Building on that theme, technical
consultancy firm Enertis presents its
recommendations for before, during and
after the manufacture of your modules to
ensure your project does not suffer at the
hands of poor module quality (p.25). Should
the worst happen you'll want to know that
you are suitably protected by a strong
warranty. RINA Consulting looks at the value
of warranties in an era of aging installed
capacity and some advice on the many
pitfalls to be avoided (p.29).

We also take a look at several of the market
issues facing the industry at present. | speak
to some US developers and EPCs about the
impact of those trade tariffs and the current
complicated module market on their work

REGULARS

during the past 12 months (p.32). Our Man in
Mumbai Tom Kenning sums up all the latest
developments in India’s huge (and hugely
complex) solar sector, from yet more trade
duties to cancelled tenders (p.38). Closer to
home, we also look at the UK'’s post-subsidy
potential (p.35).

A team from the ZHAW Zurich University of
Applied Sciences detail the flood of bifacial
products in the market now and crucially the
available tracker infrastructure to deliver the
best LCOE improvements (p.66). One such
tracker manufacturer, Soltec, shares some of the
lessons it has learned from its efforts to optimise
its technology for bifacial modules (p.81).

We also look at offshore solar, potentially
the next frontier for floating solar installations
(p.60), and an innovative hybrid project
combining solar PV with rice husk-fuelled
biomass (p.84).

Our regular Storage and Smart Power
section includes the second part of our
in-depth look at flow batteries, the long-
duration technology increasingly looking
like a natural bedfellow for solar (p.111).
Meanwhile Andy Colthorpe and David Pratt
look at some of the innovative Virtual Power
Plant projects up and running in the UK and
how they could lower costs for consumers
and help integrate renewables and EVs onto
the grid (p.102).

As always, thanks for reading and we hope
to catch you in Anaheim for SPI, in Delhi for
REIl or in Taipei for PV Taiwan.

John Parnell
Head of content
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Tender award
France approves 720MW of solar as price falls another 5%

France has approved 103 large-scale solar projects totalling 720MW in the latest phase of
its 3GW deployment plans. The winning bids averaged €58.2/MWh (US$67.5/MWh) a drop
of 5% from the previous bidding round. February 2018's capacity was awarded at a price
of €61.6.The larger projects (5-30MW) averaged €52/MWh. ENGIE was among the big
winners in the auction. More than a third of the awarded capacity is in the northern part of

the country. The next two auctions will be for 850MW each.

France’s large-scale solar procurement has seen consistently lowering prices.

Policy

Up to 500MW of solar could be ready for Ireland’s first
renewable electricity auction

Up to 500MW of solar is likely to be able to compete in Ireland’s first
auction to bring forward new renewable electricity projects when

it takes place in 2019. The much delayed scheme was approved by
the Irish government and is now awaiting EU state aid approval.
The first auction is expected to take place next year aiming to bring
forward ‘shovel-ready’ projects to be completed by the end of 2020.
While the total pipeline is in the multi-GW range, just over 270MW
of sites have both planning permission and a grid connection; this is
made up of around 40 individual sites. There are another 300MW of
projects that have contracts with state-owned electricity company
ESB that don't yet have planning permission and another 100MW
with planning applications submitted that could be approved by the
end of this year in time for the first auction.

Turkey studying impact of storage on solar LCOE ahead
of gigawatt auctions

Advisory and certification house DNV GL is supporting Turkish plans
to source 30% of total electricity generated in the country from
renewable sources, carrying out a feasibility study for combinations
of solar PV and energy storage. The Ministry of Energy will award
2GW of renewable energy projects this summer. Of this, 1GW is
expected to be solar PV, which when completed would contribute
significantly to Turkey’s target of 5GW of installed solar generation
capacity in total by 2023.

BEIS impact assessment lays bare UK government'’s
meagre post-FiT expectations

The UK's Department for Business, Energy and Industrial Strategy
(BEIS) expects sub-5MW solar deployment to fall to between 50MW
and T00MW each year as a result of its closure of the feed-in tariff

8 | September 2018 | www.pv-tech.org

(FiT) scheme. BEIS confirmed its intent to press ahead with the
closure of the small-scale feed-in tariff on 31 March 2019 as planned,
but also stated that it is to close the export tariff to new applicants at
the same time. The government’s own analysis has forecast that this
will have a significant impact on small-scale renewable deployment
over the five years following the FiT’s closure.

Finance

Big French acquisitions

French energy major Total has completed the acquisition of a 73.04%
stake in gas and renewable power provider Direct Energie. The deal
is worth in the region of €1.4 billion (US$1.65 billion). Direct Energie
has an installed base of 800MW in gas-fired power plants and
550MW of renewable energy. Meanwhile, French power giant ENGIE
has acquired Brittany-based renewable energy firm the LANGA
Group, which has activity in solar, wind, biogas and biomass.

Big Projects

Scotland'’s largest solar farm approved in first for govern-
ment

A 50MW solar farm has been approved at a former RAF airfield,
giving UK-based firm Elgin Energy the greenlight to develop
Scotland’s largest consented solar project in the early 2020s. The
development went into planning in August 2017 and is the first solar
project to be approved by the Energy Consents Unit (ECU) of the
Scottish Government, which rules on projects of 50MW or greater

in output. Unlike the majority of subsidy-free solar farms going into
the screening process of development, the planning and decision
documents for Elgin's project make no mention of energy storage,
instead relying on its scale of capacity to be commercially viable.

Ellomay contracts Metka as EPC for 300MW unsubsidised
Spanish solar project

Talasol Solar, a subsidiary of Ellomay Capital, has contracted Greek
firm Metka, a subsidiary of Mytilineos, to perform EPC services on a
300MW unsubsidised solar PV project in the municipality of Talavén,
Caceres, Spain. The contract, valued at just under €200 million
(US$231 million), includes installation of a 400kV step-up substation,
a high voltage interconnection line and two years of operation and
maintenance (O&M) services.

Iberdrola signs PPA for 391MW Spanish solar project with
Kutxabank

Iberdrola has signed a 10-year power purchase agreement (PPA) for
a391MW solar project in Spain with Grupo Kutxabank, in what it
claims to be the first contract in the world of this kind to be signed
between an energy company and a bank. The Nufiez de Balboa
solar facility will provide all the energy under the PPA. The plant will
be located in Usagre, Badajoz-Extremadura, and could be Europe’s
largest PV project once complete. Grupo Kutxabank will use the
electricity at all of its banking premises and branches across Spain.

Solarcentury and PowerField partner on Netherlands’
largest solar plant

UK-based firm Solarcentury and Dutch company PowerField are
partnering to develop a 110MW solar project that will be the largest
in the Netherlands. The Vlagtwedde solar farm in Westerwolde,
Groningen, is already under construction and will generate enough
power for 30,000 homes once operational. PowerField received an
operating grant to develop the farm in 2017.
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Seraphim to supply 246 MW of modules to Ukraine’s
largest solar project

China-based manufacturer Seraphim Solar is to supply modules

to the largest PV project in Ukraine, a 246MW solar plant being
developed by Ukraine’s largest energy group, DTEK. CMEC is acting
as EPC contractor and Seraphim is the sole module supplier for the
PV system in Dnepropetrovsk, central Ukraine. Seraphim’s 330W
polycrystalline modules will be delivered to the project site before
the end of August.

REC Silicon evaluating suspension of FBR polysilicon
production
Polysilicon producer REC Silicon expects its FBR (Fluidized bed

reactor) polysilicon production to decline 42% in the third quarter
of 2018, after recently announcing further cuts in workforce and
production at its Moses Lake facility that would operate at only 25%
utilisation rates. The company noted that it was evaluating the possi-
ble suspension of all of its solar related materials business in the US.
President and CEQ, Tore Torvund, said: “Although our semiconductor
and silane gas business in Butte remains strong, it is regrettable that
we had to reduce our headcount by 85 highly-skilled employees.
Despite having the most advanced polysilicon manufacturing
technology; REC Silicon has no access to the largest market for
polysilicon in China due to the 57% duty imposed by China.”

Trump foreign investment stance blocks Recurrent’s
China deal

The Committee on Foreign Investment in the United States (CFIUS)
has blocked the US$232 million investment by Shenzhen Energy

in three projects owned by Recurrent. The funds were for stakes in
three projects; Mustang, Tranquillity, and Garland, all in California. It
would have been Shenzhen's first deal in the US. Recurrent Energy’s
parent company, Canadian Solar, has sold a number of assets in its
native China to Shenzhen Energy. In a statement to the Shenzhen
stock exchange, Shenzhen Energy said that despite “repeated
communication” with the Committee, the deal could not obtain
approval and as a result, Recurrent had issued a letter of termination
of the deal on 4 August. The deal was originally struck in October
2017.

New capacity

LG Electronics establishing a 500MW solar module
manufacturing plantin US

Major Korean conglomerate LG Electronics will establish a 500MW
solar module manufacturing plant in Alabama, US at a cost of
around US$28 million. LG Electronics USA said that the facility
would be co-located at an existing complex in Huntsville-Madison
County, Alabama. LG has had operations in Huntsville since 1981
and became the home of LG's service division in 1987.The company
said that PV module production was expected to start at the begin-
ning of 2019, producing its high-efficiency‘NeON’ 2 series 60-cell
N-type mono modules with 340Wp-plus output, primarily for the
US residential rooftop market. The US residential market has been
LG's key market and directly competes with SunPower in the high-
efficiency residential rooftop market.

Hanwha Q CELLS and Jinko update US factory plans
‘Silicon Module Super League’ (SMSL) members JinkoSolar and
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Series 6 production

First Solar starts Series 6 production in Malaysia but Ohio plant experiences

constraints

First Solar has started production of its large-area Series 6 modules at its first manufactur-

ing plant in Malaysia and said it was nearing the start of production at a third facility as

new orders in the second quarter almost reached 900MW. In reporting second quarter

2018 financial results, First Solar revealed that it was having Series 6 production issues at its

lead Ohio factory. The company took the time in its earnings call with analysts to detail the

problems, which centred around a yield issue at a specific tool/process at the upstream cell

level, that then impacted downstream assembly throughput, aggravated by insufficient

buffer stations.

il

Production of the large-format Series 6 module is underway in Malaysia.

Hanwha Q CELLS have both updated plans to start solar module
assembly manufacturing in the US, post the US Section 201 trade
case. Jinko said in its latest earnings call that shipments from the
plant would be begin in the fourth quarter of 2018. Back in March,
the company stated that it would begin operations in October. This
keeps in-line with JinkoSolar’s key US customer for the Florida-
made modules, NextEra Energy, which amended a previously
unannounced supply deal with JinkoSolar that increased the deal to
2,750MW over a four year period starting in 2019. Hanwha Q CELLS
said in its earnings call that Hanwha Q CELLS (Korea) would begin
operations at its 1.6GW-plus module assembly plant in Whitfield
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Hanwha Q CELLS will have 1.6GW of module assembly in place
by February 2019.
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Suniva plans partnership to restart manufacturing opera-
tions

US-based PV manufacturer Suniva has been released from bankrupt-
cy proceedings and plans to restart manufacturing operations

again with a partner, according to SQN Capital Management. SQN
Capital Management, was a shareholder in Suniva since its start-up
days and post majority sale to China-based Shunfeng International
Clean Energy in 2015. SQON Capital said that it was “on the verge of
determining which partner will provide the best path to revitalizing
the company and meeting the overwhelming demand for Suniva’s
high-quality, high-efficiency products”. It also led the Suniva US
Section 201 petition that ended with US President, Donald Trump
imposing new import duties on not only Chinese PV manufacturer’s
imported solar cells and modules but effectively every country with
the capability to import solar products into the US.

Mexico

Acciona and Tuto Energy close financing on 404MW
Mexico solar plant

Acciona and Tuto Energy, who each own a 50% stake in the 404MW
Puerto Libertad solar project in Sonora, Mexico, have signed a
financing agreement for the project of up to US$264 million with
four banks. The banks, who are financing the project on an equal
basis with a repayment term of 18 years, are North American Devel-
opment Bank (NADB), Banco Nacional de Obras y Servicios of Mexico
(BANOBRAS), Instituto de Crédito Oficial of Spain (ICO) and Banco
Sabadell. Construction work on the complex, one of the biggest in
Latin America, began in February this year and it is expected to be
fully operational in the first quarter of 2019. JA Solar was chosen to
supply modules which it claimed will have to stand up to extreme
climatic conditions presented by the desert and had undergone
“drought and sand tests, dry heat and damp heat tests”

MIDDLE EAST & AFRICA

Tunisia tender
Tunisia issues tender for 500MW of PV projects

Africa

InfraCo Africa consortium signs PPA for 60MW solar project
in Chad

A consortium including InfraCo Africa and Smart Energies Internation-
al has signed a 25-year power purchase agreement (PPA) with Chad's
national utility La Société Nationale d’Electricité (SNE) for a 60MW solar
project. Aldwych Africa Development Limited (AADL) is acting as a
developer on the project on behalf of InfraCo Africa, which is a major-
ity shareholder in the Djermaya Solar Project.

This will be one of the first large-scale PV projects in Chad.

Zimbabwe mining firm chooses solar over giant coal plans
Zimbabwean firm Karo Mining Holdings plans to build a 300MW solar
project close to its new platinum mining operations west of Harare
instead of its original plans for a 600MW coal-fired power plant, after
discussions with the Zimbabwean government. The operations are at
the Mhondoro-Ngezi platinum belt, which includes platinum and coal
mining and various refineries.

Progress on big Kenyan solar projects

UK development finance institution CDC and its Africa-focused
independent power producer Globeleq are providing US$66 million in
debt financing for Malindi Solar Group to build a 52MW solar PV plant
in Southeast Kenya. Voltalia has signed a power purchase agreement
(PPA) for a 50MW solar project located in Kopere, Nandi county, Kenya,
with national utility Kenya Power and Lightning Company (KPLC).

The project was initiated by Martifer Solar. Private Kenyan power firm
Kenergy Renewables has signed off on a 20-year deal to sell 40MW of
PV power to the country’s state-run utility at US$0.08/kWh.

GCF and Africa50 join AfDB'’s Desert to Power programme
The Green Climate Fund, the African Development Bank (ADfB) and
Africa50 investment fund are to collaborate on bringing solar energy
to the Sahel region in the wake of ADfB launching its 10GW plan. The
Desert to Power programme will support grid-connected and off-grid
solar initiatives across the belt of countries to the south of the Sahara,
aiming to power 250 million people, including 90 million through
off-grid solutions.

The Tunisian Ministry of Energy, Mines and Renewable Energy has issued a tender for

500MW of PV projects within the country. It plans to develop five different projects, Middle East

Jordan'’s solar-plus-storage ‘expansion project’ reaches
financial close

Philadelphia Solar, a vertically-integrated PV company headquartered
projects will all be developed under a build, own and operate (BOO) model, with interested in Jordan, has reached financial close on a project to bring 12MWh of

headlined by a 200MW power station that will be developed in the Tataouine governo-
rate. Other planned projects include T00MW PV projects in the governorates of Kaiouran
and Gafsca, along with 50MW projects in Tozeur and Sidi Bouzid governorates. These five
developers now asked to issue pre-qualification applications as part of the tender. Back in lithium-ion battery storage to a large-scale solar farm in the Middle
April, the Tunisia government announced plans to issue tenders for a total of 1GW of PV East kingdom. It could be the largest energy storage project in the
and wind projects. The ministry has also issued a call for 70MW of solar PV projects in the region, with completion and the start of commercial operation
second round of its ‘authorisation regime’ In the tender, 60MW will be made up of separate expected in the fourth quarter of this year. A 20-year PPA with Irbid
projects with maximum District Electricity Company has been signed for the 11MWp extension

capacity of 1T0MW each. to Al Badiya's 12MW solar farm in the Jordanian city of Al Mafraq.

ASIA-PACIFIC

India

Meanwhile, the remain-
ing 10MW will be made
up of separate projects

with a maximum size

of IMW. Power from | § India imposes 25% safeguard duty on solar imports from
the projects will be sold ‘ g developed countries, China and Malaysia

exclusively to the Tunisian g India’s Ministry of Finance has imposed a 25% safeguard duty on
Company of Electricity 5 imports of solar cells and modules from developed countries, Malaysia
and Gas (STEG). § and China, but on 13 August temporarily deferred the duty imposi-

tion due an earlier stay by the High Court of Odisha. The 25% duty will
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run for one year, then reduce to 20% for a six-month period, and to
15% for the final six months period. Developers Shapoorii Pallonji,
Hero Future Energies and Acme Solar as well as domestic PV module
manufacturer Vikram Solar had also all filed new petitions at the
Odisha High Court against the safeguard duty since its imposition.
The Indian solar industry currently sources more than 90% of its cells
and modules from China and Malaysia. Module prices in India will
remain 14% lower than eight months ago even after the imposition of
a 25% safeguard duty on imports, according to analysis by IHS Markit.
Meanwhile, India’s total PV demand in 2018 will reach just 8.5-9.6GW
as a result of the duty, according to EnergyTrend forecasting.

Worrying trend of Indian auction cancellations

Solar Energy Corporation of India (SECI) cancelled 2.4GW of auctioned
projects under its 3GW Interstate Transmission System (ISTS)-connect-
ed solar tender, accepting only the 600MW won by Acme Solar due
to its significantly lower bid of INR2.44/kWh. Uttar Pradesh New and
Renewable Energy Development Agency (UPNEDA) also annulled

a TGW solar auction citing high prices as the main reason before it
retendered just 500MW of PV capacity.

Indian prices match lowest ever then rise again

The lowest bid quoted in Indian state-run utility NTPC's auction for
2GW of interstate transmission system (ISTS)-connected solar was
INR2.59/kWh (US$0.037). The L1 bid from Acme Solar for 600MW
marked a 15 paisa rise from its previous low bid of 2.44 rupees for
the 2GW ISTS auction held by Solar Energy Corporation of India
(SECI) on 3 July, where six bidders overall had been happy to bid at
2.54 rupees or lower — before the implementation of the safeguard
duty on cell and module imports that has now also been temporarily
deferred. Acme had also won 600MW at 2.44 rupees from SECl in its
3GW auction. The remaining 2.4GW from this auction were scrapped
by SECI due to high tariffs. Winning bids in the latest solar auction in
Andhra Pradesh ranged between INR2.70-2.71/kWh.

Greenko bags approval for 2.75GW solar-wind-storage
project in India

Hyderabad-headquartered firm Greenko Energies has received state
government approval for a huge renewable energy project involving
1GW of solar, 550MW of wind and 1.2GW of pumped energy storage
in the Indian state of Andhra Pradesh. Solar Energy Corporation of
India (SECI) also issued a tender for a 160MW hybrid solar and wind
project combined with battery energy storage in Andhra Pradesh.
SECI has also issued a Request for Selection (RfS) document for 2.5GW
of hybrid wind and solar projects to be connected to the Interstate
Transmission System (ISTS).

India pondering 100GW ISTS solar tender linked with
manufacturing

India is currently mulling over a plan for a 100GW solar tender to be
linked with manufacturing, but with no timeframe put down as yet.
The announcement came shortly after Solar Energy Corporation of
India (SECI) issued a tender for 5GW of PV manufacturing in India to
be linked with 10GW of solar project development. The government
has also aired plans to link all future solar tenders with manufacturing.

China

Chinainstalled 24.3GW of solar power in the first half of
2018

According to China'’s National Energy Administration (NEA), new solar
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Solar capped

China putting major brakes
on solar deployment as new
market rules imposed

China has imposed solar caps and
reduced the feed-in tariffs (FiT)
mechanism, while setting rules

at the central government level
for utility-scale projects. In 2017, i
distributed generation (DG) projects China’s PV policy upheaval has huge ramifica-

accounted for over 19GW of over
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tions for the entire global industry.

53GW of PV installations in China, a new record high. However, the new ‘notice’caps DG
solar at 10GW for 2018.The 13.9GW utility-scale target for the year has been abolished,
and all regional provinces instructed to impose bans on all entities seeking FiT's under any

2018 mechanism. The impact should not be underestimated on PV deployments in China

as almost 34GW of utility-scale projects were deployed in China in 2017. The cancellation

of the 2018 FiT for utility-scale projects also pushes support back on local governments to

deal with the issue of outstanding payments and grid curtailments. Indeed, local govern-

ments were instructed not to approve any utility-scale projects until further notice. The FiT

mechanism was also lowered by RMB 0.05/kWh. SolarPower Europe expected global solar

deployment to grow despite the China cuts, but GTM Research forecast just 85.2GW for

2018. ROTH Capital expected 34GW of solar production overcapacity in China following the

China cuts, with Bloomberg New Energy Finance forecasting a huge 35% drop in module

prices.

PV installations in the country reached 24.3GW in the first half of 2018.
At the end of June 2018, cumulative PV installations had reached
154.51GW, which included 112.6GW of utility-scale PV power plants
and 41.9GW of Distributed Generation (DG) projects, according to the
NEA. First half 2018 installations of utility-scale projects was said to
have reached 12.06GW, down 30% from the prior year period, while
DG installations were reported to have been 12.24GW, a 72% increase
year-on-year.

Australia

Australia’s NEG progresses despite widespread criticism
Australia’s Coalition Party room has signed off on the controversial
National Energy Guarantee (NEG) moving it onto the next stage of
consultation. The NEG has been under fire from the renewables indus-
try ever since it was first announced and it is expected to significantly
harm the country’s large-scale renewables pipeline. However, Coalition
MPs and senators signed off on the NEG without any of the changes
requested by the various states, including rejecting calls from Victoria
for any increase to the emissions reduction target beyond 26% by
2030, as well as three-yearly reviews of the target, among others.
Despite news of the NEG, a 280MW solar PV project and a 52MWh
battery project are both set to go ahead in South Australia.

South and Southeast Asia

Bangladesh, Vietham and Pakistan

The Bangladesh Power Development Board (BPDB) has tendered
200MW(AC) of grid-connected solar PV projects to be developed
across four locations in the country. Thailand’s B.Grimm Power has
signed a cooperation agreement with Vietnam'’s Xuan Cau to develop
the largest solar PV project in Southeast Asia, standing at 420MW
capacity in Tay Ninh, southwest Vietnam. Meanwhile, the World Bank
has committed US$100 million of funding to support 400MW of solar
energy projects in the Sindh Province of Pakistan.




PRODUCTS

Product Outline: BIG SUN Energy has created a . -
. . . Al IPY Bi-Dual System (P Tracs « Blacel Mot -
new version of its dual-axis iPV tracker for use

with bifacial modules or acquatic applications ' g ~ Kox Eachors
such as fishery ponds, reservoirs and floating ' "~ }

50%. In shallow waters, the Aqua Solar solution
will elevate the light transmittance to 70-80%,
according to Big Sun.

[—

solar (FPV) systems. gt o Applications: The iPV Trackers can be floating
INfacal Mocuse 3

Problem: Two thirds of the earth is covered by s B . / /i,/ T Mg or mounted, when installed at a 3m height

water. Extending the application of iPV Trackers S— [ B i
over water surfaces will help increase power

with 2.5m spacing in acquatic environments.

generating efficiency without impacting exist- — 10-0T% 203 -5 -ar, e Platform: The second-generation iPV Tracker
; oot e Pt e -y FY . . .
ing land use. | h uses a wheel axis structure and spring design.
Solution: BIG SUN's iPV Tracker had already e % +10% +15% +20% +25% This simplified design has prevented the

[y —

been redesigned to maximise the use of
bifacial modules. iPV tracker’s unique 360
degree, universal axis design with a slim

cable drawn driving mechanism, has reduced
the shading impact from the sizeable linear
actuator and slewing drive employed with the
conventional dual-axis trackers. To eliminate

Product Outline: The newly started Nether-
lands-based PV module manufacturer Energyra
B.Vis launching its first high-efficiency 60-cell
module using p-type mono PERC solar cells
with ECN patented metallisation wrap-through
(MWT) technology with a back contact
conductive backsheet configuration. Energyra
modules will have peak power values ranging
from 300 to 325Wp and high durability while
providing best-in-class aesthetics (all-black) for
residential and commercial PV applications.

Problem: In key European solar markets such
as The Netherlands, France and Germany,
residential customers are increasingly demand-
ing high-performance (kWh), high-quality

and PV module aesthetics that are specifically
tailored for the European market. Installers

and EPC/project developers also demand high

Product Outline: GCL System Integration Co.,
(GCL-SI) continues to develop its mainstream
high-efficiency and durable Jupiter Series
72-cell (GCL-P6/72) module for utility-scale PV
power plants and a core component within its
turnkey Super Block 2.5 MW system.

Problem: PV project developers and EPCs
require key components such as solar modules
to provide the high performance and reliability
from high-volume producers to meet up-front
cost and LCOE requirements, while providing
long-term durability, often in harsh environ-
ments.

Solution: The GCL-P6/72 Series polycrystal-
line module is available in a dual-glass format

any shading induced from the module mount-
ing frame, BIG SUN has redesigned the rear
supporting frame so as to match exactly to the
frame dimension of any module. The acquatic
version is claimed to harvest 60% of light
transmittance and increase power gains by

reliability and
endurance
from proven
bill of materials
(BOM) that
significantly
reduce the risk
of unexpected
power losses
and critical
failures.

Solution: Energyra’s PV modules have been
designed from the best-in-class, almost entirely
European BOM. ECN’s patented cell and MWT
technology with p-type monocrystalline PERC
solar cells can deliver cell efficiencies in the
21.5% range and peak power values between
300 to 325Wp. Deploying back contacts with

with maximum power output ranging from
325-360W with maximum module efficiency
of 18.4%. A Multi-Busbar Module (MBB) design
(12 busbars), improves the current-generating
ability of the busbar and decreases the internal
losses. It also reduces the shading area on the
cell. This design
creates a <5W
increase in power
output. MBB cell
design can also
lower residual
stress, which

can help reduce
micro-cracks
Moreover, due to
the small distance

slipping of the steel cable, resulting in much
less noise than before. Also the upgraded
design of the spring in parallel connection
with steel chains has further reinforced a more
robust driving mechanism.

Availability: Available since May 2018.

EB Foil’s patented conductive backsheet
almost eliminates cell-to-module losses, while
claiming to boost (kWh) power output by 30%
and being potential-induced degradation (PID)
and micro-crack free.

Applications: European residential and
commercial rooftops.

Platform: Energyra’s PV modules use EB Foil’s
patented conductive backsheet, which has
proven durability in extended damp-heat and
thermal cycle testing. The module comes in an
all-black configuration for the best aesthetics.

Availability: First production and sales in The
Netherlands starting in November, while full
capacity production is expected to be reached
in the first quarter of 2019.

between busbars, losses from micro cracks in
a cell are lower, providing security from large
losses.

Applications: Utility-scale PV power plants.

Platform: In addition to the regular IEC tests,
the GCL-SI MBB module has also been tested
in harsh environments, undergoing tests for
blowing sand, salt spray and ammonia, and
maintains a stable performance under all
conditions. The module has been tested twice
(100% EL inspection) to ensure the quality
and reliability and passed DNV GL's PV Module
Reliability Scorecard Report 2017.

Availability: Currently available.
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Product Outline: GoodWe is rolling out its
new compact 20kW SDT series inverter for
three-phase households. It includes two MPP
trackers and a wide input voltage range to
ensure design flexibility and compatibility with
high-output PV panels.

Problem: As residential rooftop PV projects
continue to expand toward larger systems

up to 20kW, the use of single-phase inverters
in a three-phase environment might cause
faults due to unsymmetrical grid issues; many
network operators will not allow an imbalance
across the phases. Therefore, the only solution
is either to install three single-phase inverters
for each phase or one three phase inverter that
will work across three phases.

Product Outline: Growatt has introduced the
MAX 50-80KTL3-LV/MV series string inverters
that are equipped with six MPPTs, enabling
more flexible string configuration and less
string mismatch loss for commercial rooftop
installs with shading issues.

Problem: High levels of potential PV module
shading on large residential and commercial
rooftop applications can either limit the
system'’s intended power capacity or make the
project roof unsuitable for solar deployment,
due to the imbalance between PV strings.
Where the site environment is harsh, such as
heavy load or impact load (snow), it is common
that inverter will go offline and damage the
circuit making the fault hard to find.

Solution: Growatt’s MAX50-80KTL3 LV(MV)

Product Outline: Hanwha Q CELLS' new
Q.PEAK DUO-GS5 series modules are designed
for higher efficiency and minimised degra-
dation, with a price to performance ratio
designed to target the residential and commer-
cial markets.

Problem: PV installers must meet customer
demand for solar module and system durabil-
ity and higher power requirements, and offer
improved shading response performance,
while lowering the levelised cost of electricity
(LCOE).

Solution: The QPEAK DUO-GS5 series combines
a whole range of technological innovations to
reach maximum electricity yields and lowest
LCOE. Mono half-cut cells with six busbars,
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Solution: Three-phase
feed-in is thought to
be the best solution for
grid symmetry leading
to the highest yields
and contributingto a
stable grid. Compared
with equivalent
competitor products,
the 20kW SDT series
inverter is said to be
the most compact

and lightweight inverter on the market with
the highest capacity density and maximum
efficiency of 98.6%. With a weight of just 26kg,
the new SDT series is easy to handle and install.
Specially designed for three-phase home solar

inverter’s multi-
ple MPPTs and
wide voltage
range can signifi-
cantly improve
this situation,

by reducing

the imbal-

ance between
strings and also
increasing the
power genera-
tion. Anti-PID is
integrated as a
standard configuration, so there is no need for
any external anti-PID device, increasing system
revenue at the same time saves system costs.
The inverter has a fault waveform recording
function; should the inverter go wrong it will

the company s proprietary QANTUM (PERC)
cell technology for higher efficiency and

minimised degradation as well as round wires
enable the module to reach power classes of
up to 330Wp from 120 half-cells. In Europe,
the Q.PEAK DUO-GS5 series is now on sale in
two versions: the QPEAK DUO-G5 with up to
330Wp and QPEAK DUO BLK-G5, featuring

systems, it allows 130% DC oversizing to fully
maximise capacity. In addition, with 110%

AC overload and a start-up voltage of 180V
guarantees an earlier generation of power and
a longer working time for maximum energy
harvest.

Applications: Three-phase residential and
small commercial PV systems.

Platform: The SDT series is designed for
today’s high-output PV panels, enhanced to
meet the latest grid compliance standards
while providing unprecedented power and
dual, independent MPPT.

Availability: Currently available

record waveform, voltage, current and power
information for trouble shooting purposes.

Applications: Commercial roofs and large
distribution projects.

Platform: MAX50-80KTL3 LV(MV) inverters
have both lightning protection and fire protec-
tion. Low voltage and high voltage models
along with sufficient communication methods
can match different on-grid scenarios. Growatt
service engineers can handle around 60% of
the problems by remote configuration and FW
update without on-site servicing, saving time
and cost for installers and distributors. Smart
string monitoring and Smart I-V diagnosis are
key features.

Availability: Available since July 2018.

black back sheet and frame, with power classes
up to 320Wp.

Applications: Residential and commercial.

Platform: The QANTUM technology controls
the degradation effects of LID (light-induced
degradation) and LeTID (light and elevated
temperature-induced degradation), which can
severely reduce the performance of conven-
tional PERC solar modules throughout their
lifetime. The module comes with a 12-year
product warranty and performance warranties
of 98% in the first year, a minimum of 93%
within 10 years and still 85% after 25 years.

Availability: The Q. PEAK DUO-G5 and Q. PEAK
DUO BLK-G5are both already available.



Product Outline: Hoymiles 4-in-1 microin-
verter MI-1200 is the world’s first single-phase
microinverter designed for four solar panels,
with wide DC input operating voltage range
(16-60V) & low start-up voltage (22V only).

Problem: Traditional centralised inverters &
string-level inverters cannot meet compre-
hensive demands of 100% safety, affordable
cost and installation flexibility while pursuing
higher power generation. Concern centres on
the potential of electric shock and drawing arc
caused by high DC input voltage (600-1500V).

Solution: The MI-1200 offers a module-level
in-parallel solution, integrated with extremely
low DC input voltage (16-60V, compliant with
NEC 2017 for module-level rapid shutdown),
module-level monitoring and dual module-

Product Outline: JinkoSolar has launched

its 72-cell Cheetah module with peak power
outputs of 410W, which is claimed to be
highest-performing commercially mass-
produced monofacial module on the market.

Problem: Manufacturers face continued
pressure to provide PV modules that lower
balance of system (BOS) costs and yield better
LCOE, while maintaining high durability. The
drive towards high performance requires
increased focus on solar cell efficiency gains
and overall module reliability, resulting in the
need for highly automated and quality control

checks throughout the manufacturing process.

Solution: All JinkoSolar Cheetah series
modules are produced in the company’s

Product Outline: Jolywood (Suzhou) Sunwatt
Co., (Jolywood) has introduced several new
innovations in its n-type monocrystalline
bifacial modules that boost cell and module

efficiencies, improve durability and lower costs.

Problem: Jolywood has forged a partner-
ship with HuangHe HydroPower Develop-
ment Co, Ltd, a subsidiary of SPIC, to develop
products for the new energy market in China
and overseas, and promote the rapid applica-
tion of high-efficiency and high-reliability
bifacial module technology.

Solution: The mass production efficiency
of the n-PERT solar cells used in Jolywood's
cooperation project with SPIC has reached

level MPPT, which 100% ensures safety of both
installers and end users. Furthermore, 10-30%
more power generation is claimed, and much
lower LCOE during 25-30 year lifetime of solar
system.

Applications: The MI-1200 is adapted to both

next-gen ultra-smart
P5 super factory,
| claimedto represent
the most cutting-
edge technol-
ogy in solar module
\ manufacturing.
Utilising an all new
wafer and cell design,
the Cheetah series
includes ultra-high performing modules with
its industry leading performance in metrics
such as output, limited degradation, shade
tolerance and durability. The Cheetah 410Wp
performance is claimed to be over 30Wp
higher than that of comparable products in
the industry with a conversion efficiency of
20.38%.

21.7%, while
that of the new
TOPCON solar
cellis up by 0.9%
compared with
n-PERT. By the
end of 2018,
further increases
are expected in
the range of 0.4% to 23%, respectively. The
n-type bifacial technology is said to increase
overall power generation by more than 17%
compared to p-type single-sided technology.
Its n-type bifacial glass-transparent backsheet
module enjoys a front power of up to 400W,
and its maximum comprehensive power of
480W. The module uses a transparent TPT

PRODUCTS

60-cell and 72-cell PV modules (200~380Wp)
and also works with thin-film PV modules
(50-200W) for residential rooftop, commercial
rooftop, ground plant and BIPV projects.

Platform: The MI-1200 comes in a light weight
3.75kg configuration, including 2m AC cable
(integrated DC & AC cables and three-phase
wiring) and up to 60V DC input voltage (natural
rapid shutdown) to guarantee no electric shock
& fire risk. The MI-1200 comes with a 6000V
surge protection, MTBF (mean time between
failure) > 550years, yearly failure rate < 0.18%.

Availability: Certified for markets including
Europe, North America, South Africa, Turkey,
Sri Lanka and China, coming soon for Australia,
Brazil, India and California, US (Reactive Power
Control version).

Applications: Large-scale PV projects and
projects with ultra-high technical require-
ments such as those in China’s Top Runner
programme.

Platform: JinkoSolar’s entire portfolio

of PV modules has passed the potential-
induced degradation resistance test under
the conditions of 85 Degrees Celsius/85%
relative humidity (“double 85”) as required
by TUV Nord’s IEC TS 62804-1 standards. UL
and IEC 1,500V certified. They are certified
to withstand: wind load (2,400 Pascal) and
snow load (5400 Pascal). High salt mist
and ammonia resistance certified by TUV
NORD.

Availability: Since May 2018.

backsheet developed with DuPont. Jolywood
has upgraded the transparent backsheet for
high-reflection.

Applications: Utility-scale PV power plants.

Platform: Compared with traditional
backsheet products, the new transparent
backsheet boasts multiple advantages such as
light weight, breathability and high gain. The
transparent backsheet reduces the weight of
the module by 30% compared to the double
glass structure, thereby decreasing transporta-
tion and installation costs.

Availability: Various product introductions
from May 2018 onwards.
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Product Outline: NEXTracker, has collaborated
with thin-film module manufacturer, First Solar
to provide a patent-pending racking technol-
ogy for First Solar’s Series 6 (large-area) panel
rollout this year.

Problem: First Solar Series 6 panel are three
times as large as its Series 4 panels. This
requires optimised row configurations and
unique mounting options for fast track installa-
tion, performance and reliability.

Solution: The NEXTracker mounting solution
uses a bottom clamp system for installing
First Solar Series 6 modules. In this system a
shared rail self-locates underneath the frames
of two adjacent modules, reducing handling

Product Outline: SolarEdge Technologies has
expanded its PV system solutions with the
launch of larger-capacity three-phase inverters
with synergy technology and a multi-input
power optimiser.

Problem: PV installers are still looking for
solutions to improve the scalability and
economics of commercial PV systems, while
still benefiting from optimisation and high-
resolution monitoring.

Solution: SolarEdge is increasing the capacity
of its three-phase inverters by 20% to now
include 33kW and 40kW, while the range of its
three-phase inverters with synergy technology
will now reach up to 120kW. The new range of
inverters adds a number of key features, includ-

Product Outline: UL (Underwriters Labora-
tories) has launched a new global service,
offering a PV Power Plant Certificate to verify
the performance of PV systems at several

key stages, such as commissioning or during
operation, providing greater transparency for
all stake holders.

Problem: Grid-connected PV systems are
expected to have a lifetime of several decades,
with maintenance or modifications likely at
some point over this period. The ownership of
a system may also change over time, particu-
larly for megawatt-scale ground-mounted

PV power plants and systems mounted

on commercial buildings. Only adequate
documentation, operations and maintenance
procedures can help ensure the long-term
performance and safety of the PV plant.
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and install
times.
Asingle
set of
clamps are
mounted
to this
rail, which
are used
to secure
the two
modules. During installation, the clamps

pass through the module frame mounting
slots and are then tightened to the mounting
rail. Grounding of the module frame to the
tracker structure is built in to the rail system,
without the need for additional grounding

ing the introduction
of SolarEdge’s new
user interface for
simplified installation
and commission-
ing. In addition, its
PID Guard function
mitigates and
prevents the build-
up of PID and is fully
embedded into the
inverter.

Applications: Wide-range of commercial/
industrial PV power plants.

Platform: The inverter design is based on
small, lightweight and easy-to-carry primary

l . i.

Solution: UL verification and inspection
service issues a UL inspection report and UL
inspection certificate by assessing PV power
plant projects during their commissioning and/
or their operation against a set of criteria to
demonstrate that the systems are performing
atalevel based on the IEC 62446-1 Standard
and verified by an independent third party. The
delivered certificate attests that a PV power

components. Longer rows improve tracker
economics and simplify DC wiring. The high
level of diffused light response of First Solar’s
photovoltaic cells was said to pair perfectly
with ‘TrueCapture; NEXTracker’s proprietary
smart control system to increase yields in PV
power plants.

Applications: Utility-scale PV power plants

Platform: NEXTracker’s mounting solution can
be configured to accommodate a wide range
of site conditions that may see wind speeds
up to 130mph, up to a 15% north-south slope,
and also high corrosion environments.

Availability: Available since May 2018.

and secondary units. They are wall mounted
for a minimal footprint, with installation only
requiring a one or two-person crew. No crane
or special tools are needed when installing
the inverter, unlike alternative large capacity
inverters on the market today, which are
heavy, bulky, and difficult to install. Installing
SolarEdge’s large capacity inverters instead
of using multiple, smaller capacity inverters
will further reduce setup times and costs.
Integrated DC safety unit with DC safety switch
and optional surge protection & DC fuses,
eliminating the need for external DC isolators

Availability: SolarEdge three phase inverters
are available in 50kW, 55kW, and 82.8kW as
well as 66.6kW and 100kW sizes for medium
voltage grids.

plant complies with the criteria outlined in the
inspection program at the time of the inspec-
tion and will be made publicly available in ULs
online database.

Applications: All sizes of PV power plants.

Platform: Based on requirements, UL offers a
tiered approach for field inspections based on
IEC 62446-1 to offer clients the best certifica-
tion solution to meet their needs. All category
#2 tests in accordance with [EC 62446-1
include; current-voltage curve (IV-curves)
measurement of selected strings and thermo-
graphic inspection (IR imaging), undertaken
while walking/driving/flying through/over the
PV power plant.

Availability: Available since July 2018.



Module technology and quality EENE[1¥%

New module suppliers and technologies
to create more opportunities and risks
for developers and EPCs

New tech | Going into 2019 the availability of higher performance, lower cost PV modules will
significantly complicate the question of module choice for utility-scale solar projects. Finlay Colville,
head of solar intelligence, Solar Media, explores what this will mean for EPCs and developers

odule selection for utility-scale
solar sites in 2019 is likely to
see the widespread avail-

ability of higher performance products
with average selling prices significantly
lower than witnessed over the past 12-18
months.

While on the surface, this may appear as
a dream come true for project developers
and EPCs (especially outside China), the
challenges in identifying bankable suppli-
ers with quality product offerings are set
to increase dramatically, placing far mo