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20 Manufacturer Perspectives  
  on Array Tracking Markets,  
  Equipment and Innovation 

Vendors of array tracking solutions for utility-scale 
projects have a diverse makeup. For this article, we 
interviewed team members from five different ven-
dors. Each vendor has a unique history, market  
perspective and tracking technology in what has 
become one of the PV industry’s most interesting  
and exciting areas of growth.
INTERVIEWS BY JOE SCHWARTZ 36 Solar Power International  

  2017 Preview: Vendor and  
  Equipment Highlights 

Returning to Las Vegas for the second year in a row, 
Solar Power International runs September 10–13 
at the Mandalay Bay Convention Center. Because 4 
days is never enough time to take everything in, this 
article highlights 15 expo participants. These vendors 
provide products or services for distributed energy 
or large-scale power plant applications that repre-
sent a current trend in the industry, such as scaling 
and streamlining O&M services and the increasing 
emphasis on solar-plus-storage solutions. 
BY  DAVID BREARLEY

48 3-Phase String Inverters for  
  Commercial, Industrial and  
  Utility-Scale Projects

Modular 3-phase string inverter systems dominate 
the commercial and industrial rooftop PV market 
and continue to make inroads into the utility-scale 
application space as EPC firms develop 100 MW and 
larger PV plants that deploy string inverters for power 
processing. As we approach the final quarter of 2017, 
15 vendors offer a total of 78 3-phase string inverter 
models for US solar projects. The inverters listed in 
this article’s dataset (or the individual components 
that comprise them) weigh less than 200 pounds 
apiece, and one or two workers can typically position 
and install them without using mechanical equip-
ment lifts.
DATA AGGREGATION BY JOE SCHWARTZ
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During the day, produce power to offset 
utility bills with grid-tie PV using the 
MPPT Magnum Energy MicroGT 500 
Microinverter. The dual module MicroGT 
will save time and money on installation.

With a fully charged battery bank, be ready to use power at night or when 
the power goes out with a Magnum Energy MS-PAE Inverter/Charger. 
Combine with the MMP Mini Magnum Panel for a compact power solution.

GRID-TIE PV

BATTERY STORAGE+

Check in on Twitter, Facebook, and LinkedIn and tell us why #ILoveMyMagnum

Check www.magnum-dimensions.com/pv-plus-storage to learn more.
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Magnum Energy’s storage-ready 

microinverter system provides a 

solar + storage solution, ready to 

install today. PV and battery storage 

can be installed independently 

or combined at any time for grid-

tied battery backup in residential 

applications. The systems are 

engineered and optimized to work 

together seamlessly.
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document IECRE certification Status

OD-401 Conditional PV project certificate [2nd edition] Available

OD-402 Annual PV plant performance certificate [2nd edition] Available

OD-403 Project design qualification certificate In draft

OD-404 PV plant assessment In draft

OD-405 IECRE quality system requirements for manufacturers Available

Part 1 PV module manufacturing quality  

system certification 

Part 2 Audit checklist

Part 3 Requirements for PV factory audits

OD-406 Application for IECRE certification and inspection bodies Available

OD-407 PV parameters and definitions In draft

OD-410 Quality system requirements for PV plant installation  

and maintenace

In draft

Part 1 Requirements for certification
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the Wire Industry Currents

Sollega IntroduceS 
new SlIde-on clamp 
[San Francisco]    To further drive down installation 
costs, Sollega has developed a new slide-on mount-
ing clamp for its FastRack510 (FR510) ballasted 
hybrid mounting system. Designed for flat-roof or 
ground-mount applications, the FR510 features 
lightweight, stackable buckets manufactured with 
Ultramid, an advanced plastic from BASF that uses 
glass-reinforced nylon with a built-in UV inhibitor. On 
the system’s original release in June 2014, installers 
used a combination of pull clamps, end clamps, ser-
rated nuts, bolts and grounding hardware to mount 
and bond the modules. The new and improved 
mounting system uses a simplified slide-on clamping 
system that not only enables faster installation, but 
also reduces the total parts count. Sollega provides 
a ballast schematic for each of its systems and can 
incorporate mechanical anchors to reduce 
roof loading. 

Sollega / 855.725.7225 / 

sollega.com 

Delta Launches Outdoor Energy 
Storage Cabinet 
[San Francisco]   Expanding on its suite of solar power inverters and 
bidirectional power conditioning systems, Delta has launched its 

new Outdoor Energy Storage System 
(ESS) Cabinet. For high energy density 
and a long life cycle, the Outdoor ESS 
Cabinet integrates lithium-ion battery 
modules, a battery management system 
and an HVAC system into an ingress 
protection 55–rated enclosure. The 
enclosure prevents the intrusion of dust 
and water, while the HVAC system pro-
vides the thermal management needed 
in outdoor applications. Designed for 
medium- and large-scale commercial 
and industrial applications, Delta’s 
Outdoor ESS Cabinet is scalable to pro-
vide up to 1.32 MWh of storage capacity. 
System integrators can pair the Outdoor 
ESS Cabinet with Delta’s bidirectional 
Power Conditioning System to reduce 
demand charges, manage time-of-use 
rates, improve service reliability or pro-
vide ancillary services to the utility.
    Delta / 510.668.5100 / delta-americas.com 

[Fremont, CA]   SolarEdge is enhancing its value proposition in commercial 
applications with an extended inverter range that offers capacities up to  
100 kW. The new platform is modular in nature, offering design flexibility, 
ease of installation and independent servicing. Each inverter consists of 
a primary unit with an integrated wiring enclosure and either one or two 
secondary power conversion units. The modular design eliminates the need 
for a forklift and allows a two-person installation team. SolarEdge provides 
a custom level for locating the mounting brackets that installers use when 
hanging the units, as well as plug-and-play cables for connecting the sec-
ondary units to the shared wiring enclosure. Installers make all of the dc, ac and communications connections inside 
the primary wiring enclosure. At commissioning, technicians can simultaneously configure the settings on up to  
3.2 MW of inverters. 

SolarEdge / 510.498.3200 / solaredge.com  

SolarEdge Extends 
Commercial Inverter Range 

http://www.solaredge.com
http://www.delta-americas.com
http://www.sollega.com
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the Wire

[Bay Shore, NY]    Snake Tray has added the Solar Snake 
Charmer to its suite of wire and cable management solutions 
for commercial rooftop applications. Connectors exposed to 

snow and water are a known source of PV system ground 
faults and even fires on low-slope roofs. The Solar Snake 
Charmer addresses inspectors’ concerns about preventing 

damage from snow buildup or 
pooling water. Installers do not 
need any tools to snap the Solar 
Snake Charmer into place and 
secure module interconnec-
tions in a high and dry position 
against the back of the module. 
    Snake Tray / 800.308.6788 /  

    snaketray.com

Blue Planet Releases 
Advanced LiFePO4 
Battery System
[Honolulu, HI]    Blue Planet Energy designed its lithium iron 
phosphate (LFP) energy storage platform to optimize performance 
and value for off-grid, backup and self-supply applications. Putting 
an emphasis on total cost of ownership and safe operation, the 
company selected LFP cell technology for its durability and inher-
ent thermal and chemical stability. The Blue Ion 2.0 integrates Sony 
Electronics’ maintenance-free LFP cells and Blue Planet Energy 

management software into a 
24-by-24-by-39-inch enclo-
sure. Backed by a 15-year 
performance warranty, the 
platform is scalable in 8 kWh 
increments and has a nominal 
system voltage of 48 Vdc, 
allowing for direct replace-
ment of lead-acid batteries; 
it is rated for 8,000 cycles at 
a 100% depth of discharge. 
Users can remotely moni-
tor key performance metrics 
via the Blue Ion System 
Monitoring mobile app.
    Blue Planet Energy /     

    866.957.2246 /  

    blueplanetenergy.com

gInlong expandS 3-phaSe 
Inverter offerIngS 
Dublin, OH    Ginlong Technologies has updated its 
US commercial sector product line for 2017–18, add-
ing higher-capacity Solis models and incorporating 
new technologies and features. The expanded 3-phase 
product line consists of 14 different models at 11 capac-
ity levels ranging from 6 kW to 66 kW. All the 3-phase 
Solis-US models are certified to UL 1741, CEC listed and 
designed for 1,000 Vdc–rated arrays. While the lower-
capacity inverters have at least two MPPT inputs, those 
over 20 kW in capacity offer four separate MPPTs. To 
facilitate large commercial and industrial applications, 
Ginlong has added higher- 
capacity 50 kW, 60 kW and 66 kW 
models. Intelligent redundant 
fan cooling, a new product fea-
ture, is optional at the  
36 kW, 40 kW and 50 kW 
power levels and standard 
with the 60 kW and 66 kW 
models. All of the invert-
ers incorporate the latest 
silicon carbide semicon-
ductor technology and 
are compatible with 
many communication 
platforms. 

Ginlong Technologies / 

866.438.8408 / 

ginlong-usa.com

Solar Snake Charmer Keeps Connections 
High and Dry

http://www.blueplanetenergy.com
http://www.ginlong-usa.com
http://www.snaketray.com


Trojan Battery’s new line of Solar 
Flooded and AGM deep-cycle batteries 

delivers extraordinary total energy over 
the life of the battery. These durable,

high-performance batteries can be counted 
on day in and day out as a highly reliable 

power source for a wide range of o�-grid, 
grid-tied and unstable grid applications.

SOLAR LINE

trojanbattery.com/GoSolar
800-423-6569      +1-562-236-3000
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Imagine that your task is to deter-
mine the insurance rate for lifetime 
coverage on a PV plant. It is easy 

enough to predict the lifetime of a PV 
module as 25 years with an indicated 
uncertainty of plus or minus 25 years. 
Unfortunately, it is considerably more 
difficult to predict the lifetime of a PV 
power plant with a small amount of 
uncertainty. The latter is the type of 
prediction that the investment com-
munity and other stakeholder groups 
require to have confidence that a PV 
asset will deliver an anticipated return 
on investment. 

The consensus among industry 
stakeholders is that a module design 
qualification standard alone is not 
adequate to provide this level of con-
fidence. Instead, stakeholders require 
quality assurance standards at every 
step along the value chain: for the 
materials used in manufacturing; 
module design; manufacturing pro-
cess control; equipment selection  
for the specific climate and installa-
tion conditions; system design; ship-
ping, handling and installation; and, 
finally, O&M after deployment. This 
requires a comprehensive approach 
to quality assurance.

International Standardization
The International Electrotechnical 
Commission (IEC) is the world’s leading 
organization providing international 
standards for devices that use or pro-
duce electricity. To assure quality in 
emergent renewable energy sectors, the 
IEC developed and launched a com-
prehensive certification system known 
as the IEC System for Certification to 
Standards Relating to Equipment for 
Use in Renewable Energy Applications 
or more simply the IECRE. 

Founded in 2014, the IECRE covers 
wind energy, marine energy and solar 
photovoltaic energy sectors. It aims to 

improve these industry sectors by facili-
tating the international trade of equip-
ment and services while maintaining 
high standards of safety and quality. To 
this end, IEC Technical Committee 82, 
the working group responsible for PV 
energy systems, publishes standards 
that relate to all the elements making 
up PV systems, and the IECRE incorpo-
rates these standards and defines how 
to implement them. 

Since comprehensive quality assur-
ance is complex and requires numer-
ous steps, the IECRE addresses every 
stage of development in PV power 
plants, as shown in Table 1. The goal 
of the IECRE is to develop an efficient, 
effective and widely adopted quality 
assurance system, capable of meeting 
the needs of nations that wish to par-
ticipate as well as those of national, 
regional and local organizations.

Benefits of the IECRE. Though 
independent engineers and other 

stakeholders are adept at doing due 
diligence, the IECRE can improve this 
process by eliminating redundancies. 
PV projects typically have multiple 
stakeholders, including manufacturers, 
engineers, investors and insurers. Often 
each of these parties has a different 
protocol for quality assurance, which 
can create testing redundancies that 
add costs without providing meaning-
ful benefits. 

Standardization not only stream-
lines the due diligence process, saving 
time and expense, but also improves 
practices across the industry by lever-
aging the extensive international 
experience available today. The IECRE 
leverages the experience of the industry 
and incorporates the practices that 
experts have identified as most useful. 
The transfer of scientific and industry 
expertise facilitates the training of 
designers, installers and maintenance 
personnel. The IECRE also implements 

QA Quality Assurance

Streamlining Due Diligence with the IECRE

Operational 

document IECRE certification Status

OD-401 Conditional PV project certificate (second edition) Available

OD-402 Annual PV plant performance certificate (second edition) Available

OD-403 Project design qualification certificate In draft

OD-404 PV plant assessment In draft

OD-405 IECRE quality system requirements for manufacturers Available

Part 1 PV module manufacturing quality  

system certification 

Part 2 Audit checklist

Part 3 Requirements for PV factory audits

OD-406 Application for IECRE certification and inspection bodies Available

OD-407 PV parameters and definitions In draft

OD-410 Quality system requirements for PV plant installation  

and maintenance

In draft

Part 1 Requirements for certification

Table 1  The IECRE for the solar sector covers the entire value chain, from the fac-
tory floor to the array field. 

IECRE Operational Documents and Certifications



 solarprofessional.com  |  S O L A R PR O                 13

continual improvement processes that 
enhance learning and allow manu-
facturers to change technologies and 
adapt manufacturing techniques over 
time without sacrificing quality. 

In addition to setting a high bar for 
quality, the IECRE aims to reduce costs 
by increasing stakeholder confidence. 
When system damage occurs, for 
example, a universally accepted certifi-
cation of quality and project condition 
can reduce conflict over its source. 
Imagine that a Level 4 hurricane has 
hit a PV power plant, leading to discus-
sions about the extent of the weather-
related damages. The insurer might 
question whether subtle damages, such 
as cracked cells or hot spots, occurred 
during the hurricane or during manu-
facturing, shipping or installation. 
Using the IECRE certification process 
to thoroughly document quality and 
condition over time—from point of 
manufacturing to time of commission-
ing and annually thereafter—can pro-
vide stakeholders with the information 
necessary to identify the cause of dam-
age and the responsible party.

Certification bodies and test labs 
also benefit from uniform application 
of the IEC standards, including those 
listed in Table 2 (p. 14). Participating 
countries and certification bodies mutu-
ally accept test results and certificates; 
that reciprocity is a fundamental prin-
ciple of the IECRE. A peer assessment 
process ensures uniform application 
of the requirements for certification. 
Internationally standardized procedures 
not only facilitate agreement between 
stakeholders but also provide a system 
to resolve conflict. Process standardiza-
tion simplifies contract writing.

A good quality management system 
such as the IECRE is especially critical 
in a market that is characterized by 
tight margins and intense price compe-
tition. The industry relies on effective 
international quality assurance to avoid 
quality control failures. Widespread 
failures could have persistent con-
sequences, such as higher customer 

acquisition and insurance costs or loss 
of public and government support. 

Finally, effective quality assur-
ance increases energy production. 
TÜV Rheinland estimates that a 1% 
increase in energy production pro-
duces a fringe benefit of roughly $5 
million per 100 MW of PV capacity. 
To put these potential benefits in 
perspective, the US installed nearly 
15 GW of PV in 2016, bringing its 
total capacity to more than 40 GW. 
Since improved quality assurance also 
reduces the time and material costs 
associated with repairs, replacements 
and recalls, the potential industry-
wide savings are even greater. 

IECRE Certifications
The IECRE for the solar sector includes 
a currently available comprehensive 
set of certifications covering param-
eters including component quality 
and annual plant performance. Other 
certifications are still in draft form or 
under development.

Component quality. In January 2016, 
the IEC published the first edition 
of a technical specification, IEC TS 
62941, that provides guidelines for 
increasing confidence in PV mod-
ule design qualification and type 
approval. To guide the review process 
for PV factory audits and manufactur-
ing quality system certification, the 
IECRE includes a 3-part operational 
document, OD-405, for manufactur-
ers and auditors. In effect, IEC TS 
62941 establishes technical design 
engineering and quality management 
standards, and OD-405 clarifies how 
to implement them.

Manufacturing facilities qualified to 
IECRE standards need to demonstrate 
good quality control. To do so, they 
must use recognized methodologies, 
such as statistical process control, 
and failure mode and effects analysis. 
These methodologies use monitor-
ing and measurement throughout the 
manufacturing process to ensure con-
sistent quality during mass production. 
Process monitoring is critical because 
a change in materials could cause field 
problems that, while not apparent at 
first, appear years later. IECRE-certified 
factories are also required to have a 
materials quality assurance plan in 
place to control for contamination and 
ensure that materials and components 
consistently meet specifications. 

Since electrostatic discharge causes 
bypass diode failures, industry stake-
holders added a control for electro-
static discharge to IEC 62941. The tech-
nical specification also includes steps 
to verify the proper use of performance 
measurement equipment so that 
manufacturers label and bin accurately. 
These steps include regular calibration 
of solar simulators and temperature 
control of the module during measure-
ment. Traceability requirements in the 
technical standard call for manufactur-
ers to inform customers of a defective 
product. The ability to track produc-
tion time or manufacturing lots also 
enhances continual improvement from 
field performance, another certification 
requirement. Feedback can facilitate 
design improvements, a reduction in 
manufacturing variability or both. 

The IECRE includes training  
materials for auditors to ensure that 
audits to IEC 62941 are implemented 
consistently. Without certification, 
it is unclear whether factory audi-
tors are capable of accurately audit-
ing module-manufacturing facilities. 
IECRE certification combined with 
peer reviews can ensure consistent 
factory audits internationally.  

PV project completion. In June 2017, 
the IEC approved 

In addition to setting a high 
bar for quality, the IECRE aims 
to reduce costs by increasing 
stakeholder confidence.

C O N T I N U E D  O N  PA G E  1 5
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QA

IEC document Scope of standard and related parts Status

Modules

61215 Terrestrial PV modules design qualification and type approval Available

Part 1 Test requirements

Part 1-1 Special tests for c-Si PV

Part 1-2 Special tests for CdTe thin-film PV

Part 1-3 Special tests for a-Si thin-film PV

Part 1-4 Special tests for Cu-based thin-film PV

Part 2 Test procedures

61730 PV module safety qualification (second edition) Available

Part 1 Requirements for construction

Part 2 Requirements for testing

TS 62782 Cyclic (dynamic) mechanical load testing Available

TS 62804 Methods for detecting potential-induced degradation Available

Part 1 Tests for c-Si PV

Part 2 Tests for thin film In draft

TS 62926 Bypass diode electrostatic discharge susceptibility testing Available

TS 62941 Guidelines for increasing confidence in PV module design qualification and type approval Available

Power electronics

62109 Safety of power converters for use in PV power systems Available

Part 1 General requirements

Part 2 Particular requirements for inverters

Part 3 Particular requirements for electronics and PV combination devices In draft

62093 Design qualification testing for PV system power conversion equipment In draft

TBD Guidelines for effective quality assurance for PV power conversion equipment Proposed

PV power systems

TS 61724 PV system performance Available

Part 1 PV system monitoring

Part 2 Capacity evaluation method

Part 3 Energy evaluation method

62446 Requirements for testing, documentation and maintenance Available

Part 1 Grid-connected system documentation, commissioning and inspection

Part 2 PV system maintenance In draft

Part 3 Outdoor IR thermography for PV module and plants Available

TS 63049 Guidelines for effective quality assurance in PV system installation and O&M Available

Table 2  This table provides an overview of IEC standards associated with PV modules, power electronics or systems. This list 
of standards is representative rather than comprehensive. 

IEC Standards Related to PV Systems
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the publication of the first edition 
of a technical specification, IEC TS 
63049, that provides quality assur-
ance guidelines for PV system instal-
lation and O&M. The IECRE includes 
an operational document, OD-401, 
which defines how to implement 
IEC TS 63049 and more than a dozen 
other IEC standards to verify that a 
PV system is deployed as originally 
designed and is ready for operation. 
Reviewing the specifics of each PV 
plant as outlined in OD-401 effectively 
ensures that project stakeholders meet 
the quality assurance and continual 
review requirements in the installation 
and O&M technical specification.

The influx of new workers to the 
rapidly growing solar sector presents a 
challenge in terms of maintaining both 
safety and quality assurance standards. 
Therefore, the IECRE mandates installer 
training and continual monitoring. 

This is an important quality assurance 
step, as TÜV Rheinland estimates that 
roughly 50% of PV plant defects are 
incurred during the installation process. 

Properly trained installers understand 
that it is important not to drop, twist or 

bend modules. Improper handling—such 
as carrying a module overhead with the 
weight resting on a hard hat—can crack 
PV cells and lead to hot spots. It is like-
wise important not to walk or kneel on 
modules during the installation process. 

Product design 
qualification  Higher 
operating voltages 
increase the risk of 
arcing between PV cell 
strings and the module 
frame. If arcing occurs, 
manufacturers can 
change their mechani-
cal designs to allow 
greater edge spacing, 
improve the consis-
tency of their manufac-
turing processes or  
do both. 

http://www.midnitesolar.com
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Adjusting mounting hardware too loosely 
or too tightly can also damage modules. 
Since today’s modules often have thinner 
glass, thinner frames and larger collector 
areas compared to earlier products,  
they tend to have a lower tolerance for 
mishandling. System performance also 
suffers when installers connect mis-
matched modules or unequal string 
lengths to the same inverter or maximum 
power point tracker. 

It is also important to monitor and 
track system performance to detect 
installation errors. Some errors, such as 
reverse polarity on PV source circuits, 
can dramatically reduce system per-
formance right out of the gate. Other 
issues, such as scraped or punctured 
backsheets, only manifest with the pas-
sage of time. Recordkeeping and track-
ing not only allow for traceability but 
also provide a feedback mechanism 
that enhances learning. To the extent 
that you identify potential problems 
in advance, you can correct them at 
the project completion stage, before 

they have an adverse impact on perfor-
mance and reliability.  

The guidelines in the IEC 63049 
technical standard also call for 
application-specific design adapta-
tion. Consider a PV plant installed at 
a location that frequently experiences 
heavy snow loads or large hail, where 
the standard mechanical load tests, 
detailed in IEC 61215, may not provide 
a good indication of long-term reli-
ability. In this scenario, you may want 
to use modules tested to enhanced 
mechanical loads and constructed 
with deeper frames or thicker glass, 
given the expected snow or hail loads. 
Designers could also opt for steeper or 

taller mounting systems where damage 
due to snow buildup and shedding is a 
concern. Similarly, quality designs can 
account for environmental conditions 
such as high wind loads, corrosion and 
extreme temperatures. 

Test methodology is also an impor-
tant consideration. Infrared (IR) ther-
mography, for example, can enable 
rapid, economical detection of certain 
defects. With an appropriate tempera-
ture scale and resolution, IR testing 
has the potential to reveal a number of 
problems in fielded modules, including 
hot spots, bypass diode defects, solder 
bond failures, mechanically damaged 
cells and so forth. While aerial IR sur-
veys may be most appropriate for some 
utility-scale PV plants, IR camera apps 
for cell phones may be adequate for 
surveying smaller systems.

Annual PV plant performance. A PV 
system energy test evaluates plant 
performance over time by comparing 
predicted and expected performance. 
Whereas predicted energy is based on 
historical weather data, expected energy 
is based on actual weather over the 
1-year test period. These long-term 
energy test results provide valuable 
documentation regarding long-term 
PV system performance over the entire 
range of environmental conditions at 
a given site. (See “PV System Energy 
Performance Evaluations,” SolarPro,  
October/November 2014.)

To standardize performance evalu-
ation activities, the IECRE includes 
an operational document, OD-402, 
regarding annual PV plant perfor-
mance certification. This document 
defines terms—such as expected 
energy or energy performance index—
that are essential for calculating plant 
performance. To facilitate feedback 
and learning, the test results are 
quantitative rather than merely pass 
or fail. The assessment accounts for 
nonoperational periods outside the 
control of plant operators, such as grid 
outages. It also 

QA

Getting Involved in the IECRE 

The IECRE provides a single global certification for PV, wind and marine 
energy systems and defines how accredited organizations issue certifi-

cates and to whom. The current list of IECRE documents is available on the 
IECRE website (www.iecre.org/documents). There are three primary ways  
to participate in the IECRE. 

1. Join the IECRE community. Industry stakeholders can join the IECRE com-
munity through their national committee. The national committees for the US and 
Canada are the American Renewable Energy Standards and Certification Asso-
ciation (www.aresca.us) and the Standards Council of Canada (www.scc.ca).

2. Perform inspections or issue certificates. Accredited organizations can apply 
to perform IECRE inspections and issue certificates. IECRE OD-406 includes the 
application form and requirements for certification and inspection bodies. 

3. Use the IECRE. Streamline quality assurance by asking your business part-
ners in the PV sector to use the IECRE.

IECRE certificates are available now. Test labs, investors, engineers, install-
ers, manufacturers and consumers can begin using this new system as a way to 
improve PV reliability and simultaneously reduce expenses. Harmonized interna-
tional quality assurance certifications will increase PV bankability, minimize cost 
and reduce failure risks. ●

TÜV Rheinland estimates that 
roughly 50% of PV plant  
defects are incurred during the 
installation process. C O N T I N U E D  O N  PA G E  1 8

https://solarprofessional.com/articles/operations-maintenance/pv-system-energy-performance-evaluations
https://solarprofessional.com/articles/operations-maintenance/pv-system-energy-performance-evaluations
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compares actual O&M costs with the 
planned O&M costs and documents 
performance lost due to maintenance 
events. This feedback facilitates con-
tinual improvement.

 Certifications in development. The list 
of operating documents in draft form  
or under development covers every-
thing from project design to O&M. 

Project design. A project design 
certificate, OD-403, is in draft form. 
This operational document will evalu-
ate system designs against best prac-
tices for inverter and wire sizing, plant 
layout, shade analyses and climate- or 
region-specific considerations. 

Project condition. A project condi-
tion certificate, OD-404, also in draft 
form, will address considerations 
related to asset transfer. This opera-
tional document will evaluate the 
repair and maintenance needs of 
fielded plants and use historical per-
formance to estimate degradation 
rates and quantify risk and value. The 
project condition evaluation will also 
include a field survey to identify hot 
spots, browning, etching, corrosion, 
damaged interconnects, delamination 
and other issues that can impact per-
formance and lifetime. This type  
of condition assessment could prove 
useful after an extreme weather event 
as a means of identifying weather-
related damages.

O&M. A review is under way for an 
O&M certificate, OD-410, which will 
provide a quality management system 
for O&M companies. When complete, 
this operational document will cer-
tify that providers have the training 
and the tracking systems in place to 
comply with technical specifications 
such as IEC 63049 and IEC 62446-2, 
which covers grid-connected PV sys-
tem maintenance. This certificate will 
address common maintenance issues 
such as vegetative shading between 
rows in PV farms. On sites where O&M 
providers need to mow weeds, they 
must avoid flinging rocks into module 

glass or backsheets in the process. 
Service providers need to protect 
against damage inflicted by people 
or animals as well. In addition, the 
O&M certificate will include standards 
related to cleaning and soiling. For 
example, a report in the IEEE Journal 
of Photovoltaics (vol. 6, issue 5, pp. 
1,333–38) suggests that some methods 
of squeegee-cleaning operating arrays 
may permanently damage monolithic 
thin-film modules due to partial shad-
ing patterns. The new O&M operating 
document will ensure that cleaning 
methods do not damage modules. It 
will also provide guidelines for con-
ducting cost-benefit analyses to opti-
mize the timing of these activities. 

Future opportunities. Other oppor-
tunities lie ahead to develop and 
implement additional certifications. 
In 2018, for example, the IEC expects 
to publish new standards for invert-
ers and power conversion equipment 
that include guidelines for robust 
product designs and quality manage-
ment systems. Once the IEC publishes 
this technical standard, IECRE work-
ing groups can develop an associated 

certification for 
inverters. 

Status of 
Implementation
To date, 16 
countries have 
joined the IECRE, 
including Austria, 
Canada, China, 
Denmark, Egypt, 
France, Germany, 
Hungary, India,  
Japan, Nether- 
lands, South 
Korea, Spain, 
United Arab 
Emirates, United 
Kingdom and 
the US. These 
countries are the 
member bodies 

of the IECRE, each represented with a 
national committee. Rules of partici-
pation vary from country to country. 
In the US, the national committee 
members are organizations—compa-
nies, labs and agencies—that partici-
pate in renewable energy industries; 
each organization designates one or 
more individuals to represent it. 

Numerous organizations have 
applied for authorization to participate 
in the IECRE, including certification 
bodies, inspection bodies and test labs. 
The IEC is in the process of approving 
more than two dozen applications. 
Some requests for proposals now ask 
for IECRE certification. Large-scale 
PV installations are likely to utilize the 
IECRE certification process first, with 
eventual adaptation at the individual 
consumer level. 

—Katherine Jordan / Complex Review / 
Denver / complexreview.com 
—George Kelly / American Renewable 
Energy Standards and Certification 
Association / Norwich, VT / aresca.us
—Sarah Kurtz / National Renewable 
Energy Laboratory / Golden, CO / nrel.gov 

Infrared thermography  This IR thermography scan reveals 
multiple hot spots, which not only reduce power output but 
also accelerate degradation. A goal of the IECRE is to reduce 
these types of performance problems in fielded systems. 
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Array Technologies 
Ron Corio, founder and CEO, Array Technologies,  

arraytechinc.com

JS: Array Technologies has a long history in the solar indus-
try. Can you run us through its business and product devel-
opment timeline?
RC: Basically, we started in 1985. We were building con-
centrator PV modules, and I developed a tracker for the 
modules. We never commercialized the module, but we did 
start selling trackers to the remote home market. The real 
kickoff for the company (then called Wattsun Corporation) 
was when Home Power magazine bought a tracker—tracker 

MANUFACTURER  
PERSPECTIVES  
ON ARRAY TRACKING  
MARKETS, EQUIPMENT  
AND INNOVATION 
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A ccording to GTM Research, “By the end 
of 2017, 23 percent of ground-mount 
PV systems globally will use track-

ers, with that number expected to grow to 44 
percent by 2022.” In addition, it reported that 
solar projects in the US accounted for 70% of 
worldwide array-tracking system deployments 
in 2016. In the US and at the utility scale, the 
ongoing market shift from fixed open-field 
arrays to tracked ones is well documented and 
linked to driving project-site characteristics, 
including location and irradiance values.

Vendors of array tracking solutions for 
utility-scale projects have a diverse makeup. 
Some are pure-play vendors that have focused 
on tracking technology for decades. Others 
are manufacturers of fixed-tilt racking solu-
tions that have expanded their product lines to 
include tracking solutions.

For this article, I interviewed team mem-
bers from five different vendors. Each vendor 
has a unique history, market perspective and 
tracking technology in what has become one of 
the PV industry’s most interesting and exciting 
areas of growth, both in the US and beyond. 

Interviews by Joe Schwartz

http://www.arraytechinc.com
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number three. Home Power’s publisher, Richard Perez, wrote 
a positive review, and that kick started our off-grid home 
tracker marketing. We probably shipped about 20,000 of 
those trackers over the years to all kinds of places: the Arctic 
Circle, Fiji, you name it.

Simultaneously, we always had our eye on utility-scale 
trackers. We did our first utility-scale project in 2002. It was 
a 250 kW horizontal single-axis tracker project with BP Solar 
in Davis, California. It had an individually motorized row 
system with an offset center of gravity. We also sold some 
of those trackers in Korea and in Spain. In 2007, we devel-
oped our first linked tracker system in Alamosa, Colorado. 
It was the largest utility-scale solar plant in the US at that 

time—7.2 MW. That project has almost 11 years on it now. 
It’s operationally spectacular. There have been maybe three 
repairs on the tracker system since installation.

At the time, the big news was in Spain, where a lot of 
companies installed dual-axis trackers because of artifi-
cial economics that were driving the market, such as high 
feed-in tariffs. But the reliability of those things was hor-
rible, which created a lot of resistance to trackers in the 
US. Everybody believes if it moves, it breaks. What we really 
had to sell was reliability. 

We developed a system that could follow terrain, that 
wasn’t rigid and that was material efficient. It’s based on the 
rotating driveline linked-gear design that we came up with for 
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the Alamosa project. It just took off. We called it DuraTrack 
because durability was the focus, and we had to do a lot of 
justification for the lifetime of the equipment. The banks were 
nervous. They saw what happened in Spain, so we had to go 
through failure mode effects analysis. I had to get scientific 
about defining the term lifetime, because without good design 
all kinds of failures can occur.

JS: Array Technologies’ DuraTrack product has been 
through a few versions at this point. What are some technical 
highlights of the DuraTrack HZ version 3, and what did your 
team learn from the various design iterations? 

RC: Version 3 came out about 2 years ago, and that was 
a step forward for us. We had done about 3 GW of projects. 
We had 250, maybe 300 utility-scale projects under our belt. 
We had learned a lot and we aggregated enhancements—to 
installation, to metal use, even to functionality in terms of 
wind events—into version 3. We’ve differentiated how we deal 
with the wind. Most tracker manufacturers thin out the metal 
in the structure and design around a stow-flat or stow-at-a-
shallow-angle strategy. The nice thing about our system—and 
one of the tenets that I instill in the engineering team—is that 
it’s all about minimization of materials through intense inte-
gration of function. Everything has to do as much as it can. 
When you’re considering square miles of tracked arrays, every 
small item matters. 

Another big innovation in version 3 is its torsion release 
system. When the wind blows, the outer rows of an array 

field receive more pressure than the internal rows. Typically, 
at about a 60-mph wind, the tracker row will move into a 
less torsioned position. Usually that means it will get more 
vertical, which is counterintuitive. But what it really does is 
act as a safety valve for harmonics in the system. You have a 
very long row of about 300 feet and 90 modules. It’s flexible, 
and at the center there’s a kind of spring effect because you 
have a torque tube. Resonant harmonics and torsional gal-
loping can occur. When you have the safety valve in there, it 
relieves the harmonics and actually minimizes the torsion 
in the torque tube, which allows you to have larger spans 
and fewer foundations. Our new design links almost a mega-
watt—about two football fields of arrays—with one motor. 
From a maintenance standpoint, we use a very high-quality 
German industrial-grade motor that should last the life of 
the PV modules.

When you look at the tracker space today, there’s push-
pull, which is a heavily weighted rigid system requiring level 
terrain and often a lot of earthwork. An independent row 
tracker is flexible—you can put it wherever a row can fit prop-
erly. We like to think of our solution as the best of both worlds 
because it has one motor that drives 30 plus rows, and it fol-
lows terrain. It’s flexible and yet efficient, and it minimizes 
failure points and components.

JS: There was a time when module prices were falling so 
rapidly that one possibility was a negative impact on the tracker 
market. What actually happened was the exact opposite.

Array Tracking
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Terrain following designs  Tracker designs that enable terrain following minimize 
site grading and preparation costs. The  articulating driveline joints in Array Tech-
nologies' centralized DuraTrack HZ version 3 tracker allow for installation on sites 
with sloped contours. 

Single motor A single 2 HP 3-phase 
480 Vac motor used in Array Technol-
ogies’ DuraTrack HZ version 3 tracker 
can drive up to 907 kWdc of 360 W 
crystalline modules.
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RC: When people tell me that modules are going to 
get so cheap, we’re not going to put them on a tracker, I say 
that’s absolutely the wrong conclusion, because modules 
get cheap through efficiency increases. The price of a mod-
ule today is pretty close to the cost of its components’ pro-
cessing. It costs the same to track a module that produces  
300 W as it does to track a module that produces 370 W. As 
that module gets more efficient, the cost to track per watt 
goes down. The other piece is that as we get smarter about 
tracking, we get more material efficient and better at manu-
facturing, which also drives the price of tracking down.

Then there’s economics. You spend 7%–10% more for a 
tracker on a project, but you gain maybe 20% in generation. 
That alone is a big economic gain. The more PV we put on 
the grid, the more we want to flatten the output from this 
array. With a tracker, you broaden the production profile 
early in the morning and later in the day, when peak power 
is at a premium. If you look at coupling tracking with stor-
age, trackers allow you to use less storage because they push 
that power out later in the day. You get an overall economic 
benefit in terms of production versus cost, and you get the 
power in a more level fashion that’s in tune with when the 
utility wants it. In addition, it drives down storage capacity 

requirements. The economics of tracking are favorable, and 
the market has borne that out. Over 70% of utility power 
plants in the US are on trackers.

Internationally the scene is interesting. Different mar-
kets have different maturity levels, but we’re seeing quick 
adoption of trackers, and some markets just start with 
trackers. We’re doing a lot of business in Australia these 
days. Obviously it’s geographically dependent. If you’re up 
in the Northeast, maybe the gain doesn’t justify the cost, so 
you may go with fixed. We’re doing tons of business in the 
Southeast. It doesn’t have to be blazing sun; it just has to be 
decent for the economics to pencil out.

JS: Did you ever imagine the solar industry would grow 
and evolve this quickly?

RC: I always believed in solar. I had an idealistic mind 
about it early on, but it just seemed like the right approach. 
One thing I realized over all these years is that the real driver 
is always economics. I’m glad we’re at the point as an indus-
try when we can offer an economic renewable solution to 
energy. That’s really the accomplishment this industry has 
attained in a remarkably short period of time. 

Array Tracking
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NEXTracker 
Mike Mehawich, chief marketing officer, NEXTracker,  

nextracker.com
JS: NEXTracker is a relatively new company with a very long 
history. Can you run us through its origins and milestones?
MM: Formally founded in late 2013, NEXTracker essen-
tially came out of the EPC side of the solar industry. Dan 
Shugar, our CEO, founded PowerLight back in the late ’90s. 
Prior to that, he worked with PG&E. His experience en-
abled him to bring technology and EPC thinking together 
at PowerLight, which became a leading installer as well as 
a developer of new solar technologies. That’s the core DNA 
of the company.

Dan, most of our executive team and I were also involved 
with Solaria. That company originally focused on concen-
trating PV module technology that required tracking. Our 
work at Solaria gave us an opportunity to assess what was 
happening in the tracker market. Basically, we found that 
there hadn’t been a lot of innovation in the tracking space. 
So we decided to take it all in house and develop our own 
tracker. We didn’t want to do that. It’s actually not an easy 
thing to develop a tracker. It may seem like a simple product 
on the surface; but when it comes to dealing with real-world 
conditions, the solution needs to last in the field, operate 
and rotate back and forth every day for 25 or 30 years. It’s 
quite an undertaking. However, we felt compelled to do it 
and really took a clean-sheet approach to reimagining what 
a tracker could look like and how it could work.

We came up with an independent row design and then 
moved into a self-powered independent row design where 
each tracker row is truly an independently operating unit 
that’s running off energy from the sun and not from the 
grid. As the module industry was getting more challenging 
due to falling costs and tighter margins, Dan decided that 
the tracker itself was interesting enough to build a separate 
business around. Therefore, we executed a spinout from 
Solaria as the new company NEXTracker. We formalized 
this in 2013, and saw a very rapid uptake of the technology. 
What we were doing resonated with our EPC and owner cus-
tomers, and we started building market share very rapidly. 
Greentech Media named us the number one global tracker 
company by market share in 2015 and then again in 2016.

JS: Flex acquired NEXTracker in 2015. Did this partner-
ship have a big impact on NEXTracker’s growth trajectory?

MM: Absolutely. That was certainly one of the ration- 
ales for us to entertain the idea of doing that merger. At 
the time, NEXTracker, despite having great early success 
with our product, was still considered a start-up. There’s 
always that class of customers who are not comfortable 
dealing with a company that’s been around only for a year 
or two. So it certainly provided us with a step up in terms 
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of bankability. Now all of a sudden, the customer is dealing 
with a $26 billion company that’s been around for 50 years 
and has 200,000 employees and operations in 30 coun-
tries around the world. The partnership really facilitated 
our international expansion. Flex had established busi-
ness operations in a lot of the markets around the world  
that NEXTracker wanted to enter, and the partnership cer-
tainly made things a lot easier for us to do that. We were able 
to leverage Flex’s existing investments in those countries and 
just focus on what we do, which is design and sell trackers.

JS: What services does NEXTracker offer its customers?
MM: We definitely take an approach of not just throwing 

hardware over the fence. We work with our customers every 
step of the way, from the initial contact with NEXTracker 
through the commercial operation of their plant. We have 
up-front design services. We help customers with layouts 
and estimating the system’s energy yield. We assist with 
efforts to maximize the density of the trackers on the site 
based on our experience. After we deliver the hardware to 

the site, we provide project support services. We’re out there 
with our customers, making sure that the installation goes 
off smoothly. 

We pioneered a program called Power Works about a 
year and a half ago, especially for new customers who don’t 
have experience with NEXTracker. They come to our head-
quarters in Fremont or one of our satellite offices around 
the world and receive in-depth installation training and best 
practice guidelines. Then the customer can train subcon-
tractors and their crews. They’re able to leverage our experi-
ence to accelerate their installation philosophy.

JS: NEXTracker’s products seem to go through frequent 
design iterations and refinements. 

MM: Yes, that’s accurate. The major innovation was 
the self-power concept. NEXTracker was the first company 
to commercially scale a self-powered horizontal single-axis 
tracker. We’ve continued to refine the design, making it more 
efficient and more reliable. What we’re focused on now is 
pairing software with hardware to create more flexibility and 
future-proof the platform to an extent.

We’re trying to get away from this mentality of thinking 
about balance of system components that you install and 
have to live with for 30 years and to start approaching track-
ers as equipment that’s dynamic and upgradable over the 
life of a system. It’s analogous in a lot of ways to how Tesla 
approaches its vehicles. Tesla treats the vehicle as a plat-
form. When you purchase the vehicle, you get a certain set of 
features and capabilities; and as Tesla improves its technol-
ogy, you can upgrade it with the new functionality. 
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Array Tracking

Component integration NEXTracker’s NX Fusion Plus 
includes its independent row tracker, power conversion 
and vanadium flow batteries. The inclusion of energy 
storage further broadens a tracker system’s daily power 
generation curve. 

Intelligent control TrueCapture, NEXTracker’s intelligent 
control system, continuously refines the tracking algorithm 
of each individual tracked array in response to existing 
site and weather conditions, including diffuse radiation as 
shown in this illustration.
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The other high-level shift in the product has been a move 
toward more-integrative solutions. We’ve stopped thinking 
of the tracker as a single product and started to think of it as 
part of a value-added system. The first iteration of that is our 
NX Fusion Plus, our tracker plus inverter plus battery stor-
age solution. We launched it in December last year.

JS: I’m curious about the decision to integrate with flow 
rather than lithium-ion technology, at least initially.

MM: Both the applications we’re looking at and the cost 
structure drove that decision. In pairing NEXTracker with 
storage, our focus has been on storage duration in the range 
of 2 to 4 hours. Some initial market opportunities we have 
access to are demand charge mitigation and load shifting. 
For these applications in particular, a flow battery is advan-
tageous on a cost basis. More broadly speaking, flow has a 
lot of intrinsic cost advantages, particularly in terms of deg-
radation. With flow batteries, there’s essentially no degrada-
tion for the life of a PV plant, so you’re able to maintain the 
capacity over time. For our current applications, it’s a more 
elegant, self-contained, modular solution than container-
ized lithium solutions, which can be custom projects in and 
of themselves. 

JS: What do you see on the horizon for tracking systems 
in terms of innovation or markets?

MM: The competition in the industry has definitely 
increased, and we consider that a good thing. We want 
other good tracker companies out there providing a positive 
image for trackers as a general technology to our customers. 
At the same time, competition drives the need to maintain 
differentiation and to continue innovating. One area we’re 
really focused on is improving the performance of tracked 
array systems. If you can get several percentage points more 
energy production from your tracker, that value accrues rel-
ative to the total installation cost of the system.

In other words, if I’m installing a system for $1 a watt 
and I’m getting 2% more energy, you can think about the 
increase as 2 cents a watt of lifetime value, which is a huge 
number relative to the cost of the tracker. This focus on 
performance led us to the launch of our TrueCapture fea-
ture at Intersolar North America, which our customers 
received very well. It’s a completely new way to think about 
the control system of the tracker and builds on what Dan 
originally worked on back in the ’90s with backtracking—a 
technique to improve the performance of a tracking system 
by avoiding shading.
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With TrueCapture, we’re dramatically re-envisioning 
tracker control with advanced machine-learning software 
technology that enables each individual tracker row to 
essentially learn and execute a completely unique tracking 
algorithm relative to every other row. The software takes 
into account real-world conditions, such as site topography, 
construction variances and weather conditions at any given 
time. It integrates all that data and applies machine-learning 
software techniques to compute unique tracking commands 
for each row that it then dispatches to the plant in real time. 
It allows us to optimize the performance at a much more 
granular level than has ever been done before. Just like we 
broke the physical link of having tracker rows linked together, 
now we’re breaking the virtual link by allowing each row to 
optimize its performance. Based on analysis we’ve done at a 
real-world site, TrueCapture can drive anywhere from 2% to 
6% more energy. That’s huge, especially when you apply that 
kind of increase across multiple gigawatts.

Solar FlexRack
Steve Daniel, executive vice president of sales and  

marketing, Solar FlexRack, solarflexrack.com

JS: Solar FlexRack’s product line includes its flagship preas-
sembled, expandable fixed-racking system and, more recently, 
independent row trackers. Please provide some 
company and product background.
SD: Solar FlexRack’s parent company is a 
44-year-old metals company, Northern States 
Metals. The company produces aluminum 
extrusion products. It can manufacture anything 
from a hubcap to a lighting fixture to products 
as large as a subway car, which is an aluminum 
extrusion, believe it or not. It currently makes 
the electric vehicle charging station structures 
for ChargePoint. 

Northern States Metals first got into the 
solar business when First Solar contracted it 
to manufacture module clips for frameless PV 
laminates. First Solar ordered something like 
830,000 clips from a vendor in China, but due to 
a miscommunication, the vendor manufactured 
and delivered only 830 clips. One of our sales-
people had been calling First Solar, and on this 
occasion the company said, “Could you build 
us these clips?” We went back and designed 
the clips, and we got into the solar industry. We 
started selling First Solar clips—millions and 
millions of clips.

Then First Solar came to us and said, “There 
hasn’t been much innovation in the racking 

industry. Would you guys look at designing a rack?” We designed 
a factory-assembled rack that installers unfolded on the jobsite. 
It was a real innovation and did extremely well. When the solar 
racking market shifted and went half aluminum and half steel, 
and then all steel, we developed new products. In the Northeast 
and Canada, some of our original markets, the labor rates are 
high. As we started moving to the Southeast and Southwest, 
where labor costs are lower, we really had to have a stick-built 
rack that workers could hand-assemble in the field. 

When the transition to trackers happened, we bought the 
Opal tracker from its Spanish manufacturer. We completely 
redesigned it. Last year we announced the TDP 1.0 tracker, took 
it to market and sold 30 or 40 projects. We quickly realized that 
we wanted to drive down cost. We designed the TDP 2.0 tracker, 
which we announced at Intersolar North America this year. The 
reaction has been really positive. The TDP 2.0 has about 25% 
less cost, so it’s right in there with the current tracker market. 
One real difference with the new design is we can go to 90 mod-
ules per tracker. When you amortize the motor and all the elec-
tronics over that larger system, the price point goes down.

JS: Were you surprised to see such a quick transition 
from fixed to tracked arrays in utility-scale projects?

SD: The price delta used to be huge between the fixed 
and tracker systems, but it’s very C O N T I N U E D  O N  PA G E  3 0
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Array Tracking

Second generation Design iterations and refinements of solar trackers are 
occurring continuously as the market grows globally. For example, Solar 
FlexRack introduced its first tracker in 2016, and quickly followed with a 
significantly redesigned independent row TDP 2.0 Turnkey tracker this sum-
mer that can drive up to 90 modules per row. 

http://www.solarflexrack.com
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compressed now. Even the installation cost is almost 
identical. We might get a fixed install for 5 cents per 
watt and a tracker install for 6 cents per watt. The 
tracker cost has gone from about 25 or 30 cents per 
watt to the mid to low teens. The additional energy 
production washes out that cost.

Am I surprised at some of the places they’re put-
ting trackers? Yes, because the yield with trackers can 
be anywhere from 10% to 12% more, up to 20% more, 
depending on where you are in the country. But we’re 
putting trackers in Montana, Minnesota, definitely 
Georgia, the Southeast, all over California, and we’re 
looking at some in Canada. It is spreading. The num-
bers work, the economics work. Now that trackers have 
been in the field for 10 years, concerns about O&M are 
no longer a big deal. There used to be a fear that track-
ers would be breaking all the time and very expensive 
to fix, but there’s been enough innovation and new 
technologies to make O&M less of a sales hurdle. 

JS: Solar FlexRack offers a range of turnkey systems and 
services for its customers. Does this approach eliminate the 
risks for clients?

SD: The added value we bring is that we have all the ser-
vices to go along with the tracker. We have geologists on staff, 
geotech engineers, civil, structural, mechanical and electrical 
engineers, so we cover all the bases. We have a field services 

Array Tracking

Decentralized Horizontal single-axis tracking systems pair well with 
distributed string inverter ac power systems. Former president Jimmy 
Carter partnered with SolAmerica to develop this 1.3 MW Solar 
FlexRack TDP tracking system in his hometown of Plains, Georgia. 
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team that manages the installations. There are six people on 
that team. Three of them are engineers and three are field 
techs. We have this investment in about 15 people that really 
helps to make sure the projects get successfully completed.

We’ve actually installed most of the trackers we’ve sold. 
We’ve done them turnkey, from the geotech work up front, 
pull tests, design, post installation, tracker installation and 
module installation. We get a lot of repeat business from these 
clients because they can adjust their business model: When 
we get to a certain point, we can hand it to Solar FlexRack 
and it’ll take over, and we can go do the next project. Our cus-
tomers become more efficient. The project logistics are tied so 
much to the mechanical installation. Solar FlexRack’s instal-
lation team lead, field services team lead and project man-
agement team lead all sit next to each other. It sounds a little 
corny, but it’s a beautiful setup because they talk to each other 
every day, and it creates continuity all the way through. 

Quality can be a difficult thing to sell—quality in the prod-
uct, quality in the team, quality in how you deliver the project. 
I came out of 25 years of managing large software projects in 
the high-tech industry. In that environment, you learn a lot 
about how to manage projects. If you manage them correctly, 
you take a lot of cost out of the system. If they go well, the 
projected cost is what you end up with. But if you make one 
mistake in the project, there’s always additional cost, which 
is really hard to recapture. It’s hard for the EPC to tell a cus-
tomer, it costs me this much more to do it this way, but we 
know implicitly that if you design it correctly and look at it 
correctly, your project cost is much lower. We’ve put a lot of 
time and effort into that side of the business. And it’s paying 
off because of repeat business.

Soltec 
Colin Caufield, VP of sales, North America, Soltec, soltec.com

JS: What is Soltec’s company history, including its introduc-
tion to the US market?
CC: Soltec launched in 2004. Initially, it was an EPC firm 
that focused on the European utility-scale solar market. At 
the time, the market for solar tracking equipment was pretty 
immature, and we ended up retrofitting a lot of the equip-
ment. This inspired us to design our own product, which 
started with the dual-axis tracker. As the market evolved—
ranging from changes in module pricing to larger market 
factors—we saw the trend go to a single-axis platform. In 
2009, we launched a single-axis tracker that had a different 
architecture from what we currently sell. It used a central 
connecting drive, a push-pull style, where you have a lot of 
rows controlled via one central motor. 

That was our product from 2009 to 2011, and we got the 
inspiration to do what is more analogous to our current 
architecture from developing a residential product. We made 
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a single-axis tracker product that was for rooftops. From 
there, we came up with a decentralized architecture. We 
eventually launched the SF Utility tracker when we teamed 
up with a big Italian developer and started landing larger 
projects such as 12 MW and then 80 MW and 160 MW in the 
Chilean market. These projects helped us further develop 
our SF Utility tracker, which we’re currently phasing out. 
However, that product still provides the general form factor 
of our new tracker, the SF7, which has a few enhancements.

We landed our first large utility-scale project in the US in 
2015, a 150 MW system in Minnesota. As that project started 
to take shape, and the Investment Tax Credit was extended, 
we saw a lot of regions really come in with more intention. 
Utilities were seeking out the EPC firms and the developers 
in the market and having them get an understanding for our 
product and where it falls within the suite of tracker products 
that are out there: what gives it value and what gives it advan-
tages, such as our site-fill advantages, our land-adaptation 
benefits, and being able to utilize really steep slopes or undu-
lating terrain. These advantages highlight why we were a good 
option and why customers in the international markets have 
been leaning on us over the years.

JS: What are some of the technical advancements of the 
SF7 model?

CC: Compared to the SF Utility, the SF7 has a much sim-
pler form factor with the slew drive. We’ve changed the angle 
at which it connects to the gearbox, and that has allowed us 
to completely eliminate the gaps and spaces on top of the 
tracker. Our new tracker has 100% fill. There’s no extra space 
for dampers or for the motor or an auxiliary module or any 
of those space inefficiencies. The slew gear has additional 
enhancements in its performance and torque. In addition 
to being easier to assemble, it also performs better in high-
wind conditions. 

We’ve also started producing stamped pieces rather 
than welded pieces, which has brought down our price per 
watt. We’re introducing different types of mounting hard-
ware: not just a nut, a bolt and a grounding washer, but 
rather rivets and also cinch clips, which really cut down 
on the labor associated with installing modules onto the 
rack. It helps us standardize all our support structure so 
that regardless of who the manufacturer is for crystalline 
panels, we can apply this uniform mounting hardware. 
Finally, we introduced a dc wire harness that eliminates 
the need for combiner boxes on the site. Every tracker has 
its own wire harness that provides overcurrent fusing for 
three strings. Downstream from that, the cable system has 
a T connector that allows installers to run strings from one 
tracker into the torque tube of the following tracker and 
then into a third and a fourth tracker. This streamlined 
cabling system really simplifies the installation process. We 

estimate it saves about 1 cent per watt when looking at the 
balance of the system cost.

JS: What services is Soltec offering its clients? 
CC: We offer layouts for site design. This is an important 

point to speak to because our tracker is different from some 
of the others on the market. The design of a layout utilizing 
another supplier’s products might be different from one using 
ours. We definitely encourage customers to let us review the 
site design because we can come up with a lot of efficiencies to 
either make the site more productive and get more kilowatt-
hours out of the plant, or lower some installation cost, such as 
having fewer linear feet of trenching or less cabling or fewer 
rows than the customer’s layout shows. We also offer produc-
tion modeling on the front end. Once projects are starting to 
take shape, we offer recommendations for foundations based 
on in-the-field results of geotech analyses. We don’t perform 
the geotech, but we review it. We recommend designs for con-
ditions per the local codes for wind, snow, seismic and those 
types of concerns. 

We’ve done a lot of our own installations. In other mar-
kets, we offer that. In the US, we have done only one project  
where we performed the mechanical installation of the 
tracker itself, everything from the pile to the mounting of 
the modules. We offered that as a way of showing a customer 
who hadn’t bought from us a proof of labor savings. Soltec 
can perform that kind of work, which at the very least offers 
some surety to our customers. Should they need qualified 
personnel on-site with experience putting our product in the 
ground, we have those folks on hand whom we can deploy to 
sites. However, we’re not striving for installations in the US. 
We don’t want to compete with our EPC customers.

JS: Where do you see the tracker market in a year or two? 
Are you anticipating any big changes?
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Array Tracking

Geographical expansion Technology innovations, inves-
tor confidence and falling prices are pushing trackers into 
locations and latitudes that were not previously economically 
viable. This 150 MW Soltec tracked array was installed in Min-
nesota in 2016. 
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CC: I’ve been seeing interest heat up in bifacial modules, 
and our tracker has some natural advantages when it comes 
to accommodating that type of module. Because Soltec 
trackers have a two-up portrait module configuration, the 
tracker’s torque tube doesn’t shade the bottom half of the 
bifacial modules. It’s also higher off the ground than some 
trackers, so it gets more refracted light. We have an installa-
tion with bifacial modules, and I’m excited to see this appli-
cation in action. 

SunLink 
Patrick Keelin, director of product management, SunLink, 

sunlink.com

JS: SunLink is a pioneer in low-slope racking systems for 
C&I applications, and more recently it introduced both cen-
tralized and independent-row array tracking systems. What 
is the general timeline of SunLink’s product line?
PK: SunLink started over a decade ago with solutions for the 
commercial rooftop market. We expanded to ground-mount 
systems and have completed five product design iterations. 
SunLink’s newest GeoPro system supports both landscape 
and portrait module installations. The latest iteration of the 
GeoPro has captured a big chunk of the fixed-tilt market. 
That heritage of doing five iterations of fixed-tilt systems is 
really important because it has also informed our tracker 
design. We acquired the ViaSol tracker about 2.5 years ago 
and have done a number of projects with it. We also quickly 
started on development of a new tracker, the TechTrack 
Distributed. We took the best of what we learned from the 
fixed-tilt system and what made that system a commercial 
success, and we applied those lessons to the tracker design.

One of the key items that made the latest iteration of 
the GeoPro system so successful is that it is highly modular 
and inventoriable. We use the same set of components and 
deploy them on many different types of project configura-
tions. This has allowed us to leverage economies of scale. It 
has simplified our supply chain, reduced our lead time, and 
ultimately reduced cost and then price for the consumer. It 
simplified the layout of the projects as well. We applied all of 
these ideas to the TechTrack Distributed tracker. 

A number of innovations within the tracker itself, 
including pivot design and dynamic stabilization, make it 
extremely modular. The virtual pivot pulls a lot of torque out 
of the torque tube. When you combine that with dynamic 
stabilization, which grounds the torque in multiple places 
rather than having the torque collect at the slew drive, you 
can standardize on very few types and thicknesses of torque 
tubes and posts. The tracker’s bearings, rails and clips are 
universal—they work for any project.

Mechanically, the TechTrack Distributed has the abil-
ity to control the stiffness and damping of the structure in 

real time, and that’s a true innovation. We’ve introduced a 
support that we can control according to environmental 
needs, and that gives us a new dimension to play with when 
it comes to resisting environmental forces. This has allowed 
us to reduce the number of posts by 15% and the metal in 
the torque tube by 20% relative to our TechTrack Centralized 
model. We’ve been able to standardize a lot of the compo-
nents and reduce post size. It also provides us an avenue to 
further cost reductions going forward.

JS: SunLink was early to the game with providing sup-
port services such as engineering and geotech. What ser-
vices does SunLink currently offer its clients?

PK: We offer a very wide range. Geotech testing is one of 
our most popular services. We offer full turnkey installation 
of both fixed-tilt systems and trackers for projects under a 
certain size. Stamped engineering document packages come 
standard. We have a dedicated project manager. We’ve also 
introduced an expanded set of services now that we have a 
more intelligent tracker, which includes data integration 
support. We have our Vertex data monitoring system, which 
works with our tracker to give great visibility into how the 
tracker is performing. The Vertex system is integral to how we 
deploy and maintain trackers more efficiently.

JS: Are you surprised to see the industry moving so 
quickly to tracked systems for utility-scale projects?

PK: Not in the US. The generation benefit given the good 
irradiance is really impressive. The US is especially good for 
tracking systems and their generation benefit. In a financial 
model, the increased generation makes a lot more difference 
than the cost increase, so I don’t think any of us are surprised 
to see the shift. Where we have been a little bit surprised is 
the places where people have installed trackers.

Trackers are a great option for many reasons, but we do 
scratch our heads when customers ask us to quote trackers 
in Canada and so on, where the irradiance isn’t as good. You 
don’t get the generation boost that you would in many other 
parts of the country, and there may be some really high envi-
ronmental loads, especially snow, that a tracker system sim-
ply isn’t as good at dealing with as a fixed-tilt system. SunLink 
focuses on providing the right solution for the project at hand, 
and that’s because we offer more than one solution. We can 
advise the client on what will work better over the long term 
for a particular site.

JS: What are some of the hurdles or next steps in the 
development of large-scale array trackers? What pain points 
is SunLink working on eliminating?

PK: Really using performance data to enhance the sys-
tem performance over the long term is going to be a big topic 
of conversation. It goes back to how solar projects are built 

http://www.sunlink.com
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and financed with the ITC. EPC firms often pick the lowest-
priced system. They might hold on to the project for a year 
and then transfer it to the developer. The developer holds it 
for 7 years to make sure there’s no recapture remaining on 
the ITC credit, and then sells it off to an institutional inves-
tor. As we go forward and solar matures, we’re going to need 
a lot more transparency around the performance of those 
systems. If you capture the performance data—the uptime 
or some correlation between the environmental events 
those systems see and the failure rate—then you can start to 
design more cost-effective systems or systems that can bet-
ter withstand the rigors of the job in the long term.

JS: What are some important technical considerations 
when customers are evaluating a tracking system for a spe-
cific site?

PK: There are two things. Number one is to match the 
technology to the job based on the slope or the tempera-
ture or the geotechnical characteristics. The decision isn’t 
just fixed tilt versus tracker. There are a number of different 
trackers, so site characteristics have an important influence 
on the equipment selection. It’s not like company X has the 
best technology; the question is, what is the best technology 
for this site?

The second important consideration is data integra-
tion. Addressing this early in the project development cycle 
is really beneficial. It’s oftentimes the last thing addressed, 
but, depending on the architecture that the tracker manufac-
turer uses, it’s very possible to leverage the intelligence of the 
tracker system to make a more cost-effective data system. We 

recently delivered a 60 MW project where the SCADA provider 
really appreciated that we collected all the information into a 
single plant controller. Instead of needing to monitor 60 dif-
ferent points, the provider could interface with one device. 
When working with other tracker manufacturers, it had to 
interface with 60 or more devices. We always try to provide 
a simple data interface so the customer has to do a lot less 
integration work.

JS: You were deeply involved in the development of 
SunLink’s TechTrack Distributed product. Are trackers an 
exciting product to be working on?

PK: Oh, yeah. Tracker technology is moving very quickly. 
A lot of innovation lies ahead. I recently gave a presentation 
at Intersolar North America where I drew a parallel between 
where we are with tracking systems and the development 
history of industrial wind turbines. Wind turbines transi-
tioned from passive to active and fully dynamic systems. It is 
absolutely amazing how intelligent wind turbines are today. 
But 20 years ago, the big debate was whether it was worth-
while to adjust the pitch of the blades. That feels a bit like 
where we are at with tracker systems. The industry is just 
starting to use intelligent systems to enhance performance, 
but we have a long way to go. I’m really excited about the 
future in this space.

Joe Schwartz / SolarPro / Ashland, OR /  

    joe.schwartz@solarprofessional.com / solarprofessional.com
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Array Tracking

Innovation  New designs are 
driving the rapid development 
of trackers for utility applica-
tions. SunLink introduced  
dynamic stabilization to its 
TechTrack Distributed product, 
which allows it to reduce both 
the tracker’s number of posts 
and the amount of torque  
tube material. 
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Leveraging experience SunLink is a 
pioneer in racking solutions for low-slope 
rooftops and fixed open-field arrays. The 
company is leveraging its product and 
system engineering knowledge base to 
develop new tracking products, including 
its independent-row TechTrack Distrib-
uted product. 

http://solarprofessional.com
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P roduced by Solar Energy Trade Shows, Solar Power 
International (SPI) is a collaboration between the 
Solar Energy Industries Association (SEIA) and the 

Smart Electric Power Alliance (SEPA). The producers predict 
that this year’s event will attract roughly 700 vendors and ser-
vice providers and over 18,000 industry professionals, which 
would represent the fourth straight year of steady growth. 
As the solar industry has gone mainstream, trade show 
attendance has generally diminished, whether due to skinny 
margins, tight schedules or changing paradigms. But the non-
profits behind SPI have managed to reverse these trends. 

Not only is there a projected year-over-year increase in 
attendance, SPI 2017 attendees will find more technologies 
and services represented on the expo floor than ever before. 
The event will offer dedicated pavilions or halls for energy 
storage, hydrogen fuel cells, a smart energy microgrid demo, 
software, asset management, C&I solutions, start-ups  

and poster presentations. Away from the expo floor, attend-
ees can choose from general sessions, educational sessions, 
concurrent sessions, a new technical symposium and many 
networking events. 

Because 4 days is never enough time to take everything 
in at SPI—and some people will be too busy to make the trip 
to Las Vegas—this article highlights 15 expo participants that 
provide products or services for distributed energy or large-
scale power plant applications. Some of their offerings are 
available now or were announced in June at Intersolar North 
America; others will debut at SPI 2017. Each of these exhibi-
tors represents a current trend in the industry, such as scaling 
and streamlining O&M services, the transition to 1,500 Vdc  
string inverter–based PV power plants, or the increasing 
emphasis on solar-plus-storage solutions. The uncertainty 
and market distortion created by the solar trade case also has 
important implications for industry stakeholders. 

By David Brearley 

C
o

u
rt

e
sy

 N
R

G
 R

e
n

e
w

Solar Power  
International 2017  
• P R E V I E W • 
Vendor and Equipment 

Highlights



 solarprofessional.com  |  S O L A R PR O                 37

Distributed Energy Applications 
FRONIUS USA • BOOTH 3943
Portage, Indiana–based Fronius USA offers string inverters 
for residential and commercial applications, as well as rapid 
shutdown solutions, online monitoring tools and smart 
meters. In August 2017, the company launched the second 
generation of its Fronius Rapid 
Shutdown Box. The new and 
improved product features a  
low-profile design and a NEMA 
4X enclosure, allowing install-
ers to mount it underneath 
modules, as well as installer-
friendly features such as MC 
4 connections and a gener-
ous wiring space with spring-
loaded terminals. The new 

Fronius Rapid Shutdown Box is 
available in two versions, the Duo 
and the Quattro, which can con-
trol up to two or four PV source cir-
cuits, respectively. Both versions 
are 600 Vdc–rated and compati-
ble with all Fronius SnapINverters 
(except the Symo 15.0-3 208). 
Fronius USA is already shipping 
the Rapid Shutdown Box Duo  
and will begin shipping the 
Quattro in November. At SPI 
2017, the company will introduce 
the Fronius Smart Solution, a 
next-generation PV system plat-
form that combines cell string– 
optimized modules with the com-
pany’s ecosystem of inverters,  
rapid shut-
down boxes,  

and an optional smart meter and 
online monitoring portal.

Fronius USA / 877.376.6487 / 

fronius-usa.com  

LG ELECTRONICS USA • BOOTH 3026
In addition to selling home appliances, 
consumer electronics and mobile 
phones, LG Electronics USA offers a 
range of high-efficiency solar modules. 
In July, the company launched the LG 
NeON R, a 60-cell, rear-contact PV 
module for residential applications. 
Eliminating electrodes from the front 
of the module’s N-type monocrystal-
line cells not only results in a seam-
less appearance, but also maximizes 
light absorption for optimal perfor-
mance. The flagship model in the  

NeON R series has a module-
level efficiency of 21.1% and is 
rated at 365 watts. All NeON 
R modules have 30 backside 
busbars, weigh less than 41 
pounds, come in a 67-by-40-
by-1.57-inch package, and 
are rated for use in 1,000 Vdc 
systems. At SPI 2017, the 
company will also be show-
ing the LG NeON ACe, a  

Returning to Las Vegas 
for the second year in 
a row, SPI 2017 runs 

September 10–13  
at the Mandalay Bay 
Convention Center. 

Fronius Rapid Shutdown Box Quattro

LG NeON R

http://www.fronius-usa.com
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330 W–rated, 60-cell PV module with an embedded Enphase 
microinverter. The LG NeON ACe ships with the microin-
verter mounting bracket in a collapsed position, permitting 
optimal shipping density; once on the rooftop, installers lift 
up the mount to connect the trunk cable, which elevates 
the microinverter off the back of the module by 15 mm to 
allow sufficient airflow for cooling. LG Electronics’ North 
American product lineup offers a unique combination of fea-
tures—from innovative technology and high performance to 
superior aesthetics and simplified logistics—that make it a 
compelling premium offering.

LG Electronics USA / 855.854.7652 / lgsolarusa.com 

MAXIM INTEGRATED • MULTIPLE BOOTHS
US-based Maxim Integrated is a publicly traded company 
that designs and manufactures integrated circuits for auto-
motive, industrial, health care, mobile consumer and cloud 
data center markets. Leveraging its power semiconduc-
tor technology, Maxim has developed a microchip suitable 
for module integration that performs cell string–level dc 

optimization. Designed as a 
direct replacement for bypass 
diodes, Maxim’s cell string 
optimizers perform MPP 
tracking at the submodule 
level deep inside the junction 
box. Eliminating the binary 
(on-off) response associated 
with bypass diodes improves 
shade tolerance and energy 
harvest, as each cell string 
contributes its maximum 
power without interfering 

with the production of others. In addition to avoiding per-
formance loss due to mismatch, degradation, soiling or 
shading, cell string optimization also enables design flex-
ibility. Installers can accommodate multiple orientations, 
partial shading and up to 20% asymmetry in string lengths. 
At SPI 2017, the company’s module partners—ET Solar 
Group (Booth 4245), Hanwha Q Cells (Booth 3937), Jinko 
Solar (Booth 3965) and Trina Solar (Booth 3309) will display 
Maxim’s cell string–optimizer technology. To learn more 
about modeling the benefits of cell string–optimized array 
design, check out the Aurora software platform by Aurora 
Solar (Booth 1381). 

Maxim Integrated / 888.629.4642 / maximintegrated.com/solar

MERCEDES-BENZ ENERGY • BOOTH 1309
The global automotive manufacturer Mercedes-Benz is a 
division of the German company Daimler AG, best known 

for its luxury vehicles. It is also one of several global auto-
motive manufacturers that are driving energy storage tech-
nology advancements for both vehicular and stationary 
applications. In May 2017, Mercedes-Benz Energy released 
its home energy storage system in California via a collabo-
ration with Vivint Solar. The Mercedes-Benz Energy Storage 
Home is a modular platform that is scalable in 2.5 kWh incre-
ments and can integrate as many as eight battery modules 
for a maximum storage capacity of 20 kWh. Customers can 
use the platform to provide backup power or to store and 
dispatch solar-generated energy to take advantage of time-
of-use rates. Each 2.5 kWh battery unit weighs 70 pounds, 
has a 9.8-by-11.4-inch footprint, stands 31.9 inches tall with  
the base and top installed, and carries a 10-year manufac-
turer’s warranty guaranteeing greater than 80% capacity in 
year 10. SPI 2017 attendees can learn more about Daimler’s 
plans to offer the Mercedes-Benz Energy Storage Home in  
markets outside California and to expand its network of dis-
tribution partners.

Mercedes-Benz Energy / mercedes-benz-energy.com 

PIKA ENERGY • BOOTH 2014
Founded in 2010 by MIT-educated engineers, Pika Energy 
manufactures high-efficiency bidirectional inverters, power 
converters and substring optimizers. The company designs 
all its products around a proprietary 380 V smart dc bus, 
the REbus DC Nanogrid, which allows power transmission, 
control and data acquisition all on the same wires. In June, 
Pika Energy announced a partnership 

SPI 2017 Preview
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with Panasonic Eco Solu- 
tions North America for 
a dc-coupled solar-plus-
storage solution. The Pika 
Energy Island is a complete  
solar-ready nanogrid plat-
form that consists of a bidi-
rectional inverter and the 
company’s new smart bat-
tery solution. The Harbor 
Smart Battery integrates 
Panasonic’s lithium-ion bat-
tery technology into a slim, 
floor-standing, wall-secured 
enclosure that is 65 inches 
high by 22.5 inches wide by 
8.7 inches deep and can pro-
vide 10 kWh or 15 kWh of 
storage capacity. The smart 
battery is directly compatible with the Pika Islanding Inverter, 
a 7.6 kW transformerless nanogrid inverter with an inte- 
grated automatic transfer switch. Since the unit outputs 
120/240 Vac, it can run large residential loads without requir-
ing an external autotransformer. The Pika Energy Island is 
suitable for residential backup power, self-supply and time-
of-use applications.

Pika Energy / 207.887.9105 / pika-energy.com

QUICK MOUNT PV • BOOTH 3339
Since 2006, Quick Mount PV has pro-
duced innovative, high-quality 
waterproof mounting systems for 
pitched roof solar applications 
that permit installations con-
sistent with roofing industry 
best practices. The compa-
ny’s most recent release, the 
L-Mount Series, is an inte-
grated L-foot and flashing 
that incorporates the compa-
ny’s patented Elevated Water 
Seal Technology. Designed 
with value in mind, the 
L-Mount Series does not require 
any shingle cutting, allowing a 
simple and fast single-bolt installa-
tion on existing composition shingle 
or asphalt shingle roofs. The platform is 
available in aluminum mill or black finish, 
features a 9-by-11-inch aluminum flashing and 
comes in a single- or double-slot L-foot option. For 

maximum versatility, installers can rotate the 
L-foot 360° to accommodate any rail or racking 

system or array orientation. The company also offers water-
proof attachment systems for other types of pitched roofs,  
as well as in-person and online installation trainings. 

Quick Mount PV / 925.478.8269 / quickmountpv.com 

SOLAREDGE TECHNOLOGIES • BOOTH 3741
Thanks in large part to its strong position in the US resi-

dential market, SolarEdge achieved the third highest 
global revenues among PV inverter suppliers 

in 2016. Roughly one-third of US resi-
dential installations deploy the 

company’s dc optimizers and 
single-phase string inverters. 

At Intersolar North America, 
SolarEdge continued its 
tradition of innovation, 
unveiling the world’s 
first inverter-integrated 
electric vehicle charger. 
The SolarEdge HD-Wave 
inverter with EV char-
ger is both a 7.6 kW 
high-efficiency, trans-

formerless PV inverter 
and a Level 2 EV charger. 

Integrating these functional-
ities into a single unit provides 

some interesting benefits. First, a 
combination device conserves wall 

space and, more important, saves space 
in the main distribution panel, potentially 

eliminating the need for a costly service upgrade. 

SPI 2017 Preview

Quick Mount PV  
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Second, the device can use solar power to boost its EV charg-
ing capabilities from the grid. When pulling exclusively 
from the grid, the SolarEdge EV charger is rated for 7.6 kW  
(32 A at 240 Vac); with the solar boost mode, the charger is 
rated for 9.6 kW (40 A at 240 Vac), making it the most power-
ful Level 2 EV charger on the market. The inverter-integrated 
EV charger is fully compatible with SolarEdge’s monitor-
ing platform. Customers can use a mobile phone app to  
schedule charging to take advantage of time-of-use rates or 
track PV production, EV charging and grid consumption. A 
built-in revenue meter is available as an option. SolarEdge 
also offers StorEdge, a residential solar-plus-storage  
platform, as well as an expanding suite of solutions for com-
mercial applications.

SolarEdge Technologies / 510.498.3200 / solaredge.us

SOLARIA • BOOTH 1048
Founded in the early 2000s, Solaria is perhaps best known 
as the launching point for NEXTracker’s innovative tracker 
design. In response to the then-high price of silicon, Solaria 
designed its first series of modules as low-concentration 
devices for utility-scale power plants, which required a robust 

and cost-effective tracking  
system. When silicon prices 
declined dramatically, the com- 
pany spun out NEXTracker 
and went back to the drawing 
board with its module designs. 
In 2016, Solaria released a suite 
of high-efficiency modules for 
rooftop and architectural appli-
cations. The PowerView, for 
example, is a series of custom-
ized architectural solutions for 
vertical and horizontal build-
ing facades that includes both 
insulated and uninsulated 
BIPV glass products. The com-
pany has designed its high-
efficiency PowerXT modules 
for residential rooftops and 
commercial applications. The product design uses a patented 
cell-cutting process in combination with a ribbonless inter-
connection process that removes visual gaps between cells 
for improved aesthetics, and it connects substrings in parallel  

Solaria PowerXT

http://www.solaredge.us
http://www.standingseamroofanchor.com
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for improved shade tolerance. Solaria’s basic value proposi-
tion is that it can create reasonably high-performance mod-
ules (18.7%–19.3% efficient) at an affordable price by using 
standard crystalline silicon cells and advanced manufactur-
ing processes. While US module manufacturing has suffered 
in recent years, the pending trade case has created uncer-
tainty in the market that companies such as Solaria may be 
able to capitalize on.

Solaria / 510.270.2500 / solaria.com 

SOLAR-LOG • BOOTH 2413
Monitoring more than 266,000 PV plants in over 106 coun-
tries, Solar-Log is a leading provider of inverter-agnostic 
residential and commercial PV monitoring solutions. At 
Intersolar North America, the com-
pany released its most sophisticated PV 
monitoring platform to date, the Solar-
Log WEB Enerest. To accommodate the 
needs of different customer groups, the 
new portal is available in three service 
levels (M, L and XL) and price classes. 
The M version is a basic portal for end 
users who wish to monitor PV yield and 
energy consumption or compare the out-
put of individual inverters. The more full-
featured L version accommodates the 
needs of technically adept single-plant 
owners. The XL version is an advanced 

portal that allows installers and 
service providers to monitor an 
entire fleet of systems centrally. 
This premium version pro-
vides users with near–real time 
plant visualization tools and 
error messages. Operators can 
remotely configure Solar-Log 
devices, customize customer-
facing portals and data access, 
log errors and assign them to 
specific team members. The 
platform integrates yield fore-
casting and compares expected 
to actual energy harvest to 
quickly identify underperform-
ing plants. As the solar industry 
scales, remote monitoring plat-
forms such as Solar-Log can 
enable project developers and 
O&M providers to identify and 
mitigate performance prob-
lems before customers are even 

aware of them.
Solar-Log / 203.702.7189 / solar-log-america.com 

SOLATRIM • BOOTH 568
Based in Northern California, SolaTrim designed its epon-
yomous pest abatement barrier to protect and trim out 
rooftop PV arrays. The product comes in 48-inch lengths of  
diamond-stamped aluminum panels that are 0.025 inches 
thick and stiffened every 6 inches to prevent bending or 
warping. This design allows for air exchanges under the array 
but keeps out birds, rodents and debris. For aesthetic pur-
poses, the company finishes the front side with a black poly-
ester coating, which closely matches black or dark bronze 
module frames. After dry-fitting the SolaTrim, installers use 

SPI 2017 Preview
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tin snips to cut the pieces to fit, and then peel the cover 
off a high-strength foam-core adhesive strip and press 
the product firmly in place around the perimeter of the 
array. The peel-and-stick installation process is popular 
with rooftop crews. The manufacturer recently realized 
that it could also further reduce on-site labor by offering 
SolaTrim in two widths to accommodate different roofs 
and racks. Integrators can now choose between the 
original product, the ST-001 with a width of 6.75 inches, 
and the new ST-055 with a width of 5.5 inches. By offer-
ing two SolaTrim profiles, the company increases the 
number of applications where installers can apply the 
protective barrier without needing to trim its width. 

SolaTrim / 916.292.8699 / solatrim.com 

Large-Scale Applications 
DELTA • BOOTH 2135
Established in 1971, Delta Group is a global leader in power 
and thermal management solutions that has core compe-
tencies in power electronics, automation and infrastructure. 
After playing a largely behind-the-scenes role in the US solar 

market as an OEM for other inverter vendors, Delta intro-
duced its own North American residential and commercial 
inverter portfolio in 2016. At SPI 2017, Delta is expanding its 
commercial platform with the introduction of the company’s 

 Delta M125U
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first high-voltage 3-phase string 
inverter. Delta’s commercial 
series M125U PV inverter is 
compatible with 1,500 Vdc plant 
designs, has a CEC-rated effi-
ciency of 98.5% and offers dc arc-
fault protection. The M125U’s 
all-in-one design includes string 
fuses, surge protection devices, 
and dc and ac switches. Its 
string monitoring function can 
record real-time performance 
values for up to 20 strings and 
display these via the communi-
cations interface. For durability, 
Delta opted for an electrolytic  
capacitor-free design and a 
NEMA 4 X enclosure. Installers 
can mount the M125U vertically or horizontally. With the 
addition of the 1,500 Vdc–rated M125U, Delta’s 3-phase com-
mercial inverter M Series will include seven models ranging in 

capacity from 24 kW to 125 kW. The 
company also offers energy stor-
age solutions for commercial and 
industrial applications.

Delta / 510.668.5100 / delta-americas.com

EATON • BOOTH 3175
A global leader in power distribu-
tion and circuit protection, Eaton 
offers a wide variety of products 
and services for commercial- and 
utility-scale solar or storage appli-
cations. The company’s ac and  
dc electrical BOS solutions include 
circuit breaker– and fuse-based 
ac collection systems for 3-phase 
string inverter–based PV designs, 
high-efficiency Cooper Power 
series transformers with overcur-
rent protection devices, dc com-
biners and recombiners, dc wire 
harnesses, dc and ac switchboards, 
and power meters. To deploy  
1,500 Vdc PV power plants, project 
designers and EPCs need access 
to appropriately rated dc BOS 
components. To address these changing industry needs, 
Eaton recently introduced a new Bussmann series of fuse-
holders for high-voltage solar installations. Eaton designed 
its CHPV15L85 1,500 Vdc–rated DIN rail-mounting fuse-
holder with worker safety in mind. Even when open, the 
fuseholder covers live parts to prevent technicians from 
accidentally contacting them. In addition to providing 
electrical BOS solutions, the company also offers plant 
control systems and engineering services for solar, energy 
storage and microgrid applications.

Eaton / 855.386.7657 / eaton.com/solar 

HT INSTRUMENTS • BOOTH 451
HT Instruments is an Italian manufacturer of multifunc-
tion electrical test equipment that offers a suite of specialty 
tools for solar applications. The company’s most recent 
release, the I-V500w, the industry’s first 1,500 Vdc–rated I-V 
curve tester, addresses an area of need within the utility sec-
tor. HT designed the I-V500w, rated for 15 A at 1,000 Vdc or  
10 A at 1,500 Vdc, for measuring I-V curves on individual 
modules or source circuits. The internal memory can store 
data for up to 30 reference modules and 249 I-V curve traces. 
Technicians can expedite testing in combiner boxes by using 
the new KITKELVIN auto-sequence function. An onboard 

SPI 2017 Preview
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screen allows single-person operation, and Wi-Fi connec-
tivity permits wireless connections to mobile devices. The 
free HTAnalysis app not only allows users to manage the 
onboard module database from a cell phone or tablet, but 
also provides troubleshooting assistance and enables data 
storage on the HTCloud. After collecting I-V curve traces 
in the field, commissioning agents and O&M providers can 
use HT’s TopView software to download these data from the 
cloud and generate reports for project stakeholders. 

HT Instruments / 719.421.9323 / ht-instruments.us

HUAWEI TECHNOLOGIES USA • BOOTH 3921
Founded in 1987 and headquartered in Shenzhen, China, 
Huawei Technologies is not only the largest telecommu-
nications equipment manufacturer in the world, but also 
the top global PV inverter supplier in terms of megawatts 
of shipments. The company has devoted significant R&D 
resources to utility-scale PV power plant optimization. This 
process involved a line item–by–line item assessment of 
project construction costs and considered up-front design 
costs, as well as system performance and O&M expenses 
over time. After evaluating project deployment holistically, 
Huawei introduced the FusionSolar Smart PV Solution, a 
string inverter–based platform for large-scale solar farms. 
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Central to this plant architecture is Huawei’s new 45 kW, 
1,500 Vdc string inverter, the SUN2000-45KTL-US-HV. One of 
Huawei’s product design goals was to push inverter capacity 
as high as possible within a passively cooled NEMA 4X–rated 
enclosure. Eliminating the need for cooling fans reduces not 
only material and O&M costs but also the reliability issues 
and dust associated with outside air exchanges. Huawei 
also eliminated the need for dc fuses and combiners by pro-
viding four separate MPPT channels, each with two string  
inputs. Huawei believes this granular system architecture,  
in addition to facilitating design flexibility and optimal 
energy harvest, provides significant O&M benefits. For 
example, the platform supports remote string level I-V curve 
tracing, which has the potential to automate essential com-
missioning and maintenance activities. Furthermore, in the 
event of an inverter failure, a local service technician can 
easily swap out inverter compartments while leaving the ac 
connections in place. The platform allows for dc-to-ac ratios 
as high as 1.5:1 in any environment and higher ratios under 
engineering supervision. It uses powerline communication 
technology to send inverter data over the ac power infra-
structure to a proprietary or third-party data acquisition 
system. Huawei is so confident in the scalability of its high-
voltage string inverter–based PV plant architecture that it 
has eliminated central inverters from its product portfolio.

Huawei Technologies USA / 214.919.6000 / huawei.com/solar

MEASURE • BOOTH 701
Washington, DC–based Measure provides drone-facilitated 
services to enterprise customers in the telecommunica-
tions, live media, energy and construction industries. In 
June, the company announced the addition of aerial solar 
plant inspection to its services portfolio. The cornerstone of 
these solar services is temperature-specific thermal ortho-
mosaic imagery, which Measure collects based on precon-
figured flight plans. Data engineers then process these data 
to identify module performance problems based on specific 
thermal signatures. Measure can also use drones to conduct 
site or shade analyses, detect misaligned trackers, inform 
vegetation management activities or scan inverter temper-
ature. As the solar industry goes mainstream, projects are 
increasing in frequency and scale, which creates opportuni-
ties for working smarter rather than harder. Aerial surveys 
have the potential to improve operational efficiencies and 
minimize exposure to electrical hazards. 

Measure / 202.973.3502 / measure.com

David Brearley / SolarPro / Ashland, OR /  

    david.brearley@solarprofessional.com / solarprofessional.com
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M odular 3-phase string inverter systems domi-
nate the commercial and industrial rooftop 
PV market and continue to make inroads into 

the utility-scale application space as EPC firms develop 
100 MW and larger PV plants that deploy string invert-
ers for power processing. Considering the expanding 
market share for string inverters today, it is incredible 
to think how quickly the product classes’ technology 
and functionality have evolved.

The first installation of a wall-mountable 3-phase 
string inverter in the US was at Massachusetts Institute 
of Technology in 2004. The system’s Solectria PVI 
10–15KW Series inverter was available in 10 kWac– 
15 kWac power classes and weighed 357 pounds. 
Solectria went on to sell thousands of these units over 
the decade that followed. By 2012, several vendors, 
including Chint Power Systems, Fronius, Ingeteam, 
Power-One and REFUsol, had introduced 3-phase 
string inverters with contemporary form factors to the 
US market. Both SMA America and SolarEdge launched 
3-phase inverters in the US market in 2013.

As we approach the final quarter of 2017, 15 vendors 
offer a total of 78 3-phase string inverter models for US 
solar projects. The inverters listed in this article's data-
set (or the individual components that comprise them) 
weigh less than 200 pounds apiece, and one or two 
workers can typically position and install them with-
out using mechanical equipment lifts.
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for Commercial, Industrial 
and Utility-Scale Projects 

Joe Schwartz / SolarPro / Ashland, OR /  

   joe.schwartz@solarprofessional.com / solarprofessional.com

Vendors 

ABB / 877.261.1374 / abb.com/solarinverters

Chint Power Systems / 855.584.7168 / chintpower.com/na

Delta / 510.668.5100 / delta-americas.com

Fronius USA / 877.376.6487 / fronius-usa.com

Ginlong Technologies USA / 866.438.8408 / ginlong-usa.com

HiQ Solar / 408.970.9580 / hiqsolar.com

Huawei Technologies USA / 214.919.6000 / huawei.com/solar

Ingeteam / 408.524.2929 / ingeteam.com

Pika Energy / 207.887.9105 / pikaenergy.com

REFUsol / 970.231.6695 / refu-sol.com/en

Schneider Electric / 888.778.2733 / schneider-electric.us

SMA America / 916.625.0870 / sma-america.com

SolarEdge Technologies / 510.498.3200 / solaredge.us

Sungrow USA / 510.656.1259 / en.sungrowpower.com

Yaskawa–Solectria Solar / 978.683.9700 / solectria.com
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2017 3-Phase String Inverter Specifications

3-Phase Str ing Inverters

Manufacturer Model

Input Data (dc) Output Data (ac) Operation Integrated Disconnects and Combiners

Maximum 

recommended  

PV power  

at STC

 (W)

Maximum 

open-

circuit 

voltage

PV start 

voltage

Operating 

voltage 

range

Number 

of MPP 

trackers

MPPT voltage 

range for rated 

power

Number of dc 

source circuits

Maximum 

usable 

input 

current 1

Maximum short-

circuit current

Rated 

power (W)

Nominal 

output 

voltage

Maximum  

output 

current

CEC-

weighted 

efficiency 

(%)

Ambient  

temperature 

range

(ºF)

DC 

disconnect 

standard

AC 

disconnect 

standard

Fused 

combiner 

standard

Arc-fault 

protection

ABB TRIO-20.0-TL-OUTD-S1-US-480-A 24,000 1,000 360 2 200–950 2 450–800 2 x 4 2 x 25 2 x 30 20,000 480 27 97.5 -22–140 yes 3 no yes 3 yes 3

ABB TRIO-27.6-TL-OUTD-S1-US-480-A 32,000 1,000 360 2 200–950 2 520–800 2 x 4 2 x 30.9 2 x 36 27,600 480 36 97.5 -22–140 yes 3 no yes 3 yes 3

ABB TRIO-50.0-TL-OUTD-US DNR 1,000 360 2 250–950 1 520–800 1, 12, 16 100 144 50,000 480 61 98 -13–140 yes 3 yes 3 yes 3 yes 3

ABB TRIO-60.0-TL-OUTD-US DNR 1,000 500 2 360–950 1 570–800 1, 12, 16 108 170 60,000 480 77 98 -13–140 yes 3 yes 3 yes 3 yes 3

Chint Power Systems CPS SC14KTL-DO/US-208 19,000 600 300 180–580 2 300–540 2 x 4 2 x 25 2 x 45 14,000 208 39 96 -13–140 yes yes yes yes

Chint Power Systems CPS SC20KTL-DO/US-480 27,000 600 300 260–580 2 300–550 2 x 4 2 x 35 2 x 45.5 20,000 480 24 97 -13–140 yes yes yes yes

Chint Power Systems CPS SCA23KTL-DO/US-480 31,000 1,000 330 240–950 2 480–800 2 x 4 2 x 25 2 x 41 23,000 480 27.7 98 -22–140 yes yes yes yes

Chint Power Systems CPS SCA28KTL-DO/US-480 38,000 1,000 330 240–950 2 500–800 2 x 4 2 x 29 2 x 48 28,000 480 33.7 98 -22–140 yes yes yes yes

Chint Power Systems CPS SCA36KTL-DO/US-480 54,000 1,000 320 240–950 2 540–800 2 x 5 2 x 35 2 x 62.5 36,000 480 43.5 98 -22–140 yes yes yes yes

Chint Power Systems CPS SCA50KTL-DO/US-480 75,000 1,000 330 200–950 3 480–850 3 x 5 3 x 36 3 x 60 50,000 480 60.2 98.5 -22–140 yes yes yes yes

Chint Power Systems CPS SCA60KTL-DO/US-480 90,000 1,000 330 200–950 3 540–850 3 x 5 3 x 38 3 x 60 60,000 480 72.2 98.5 -22–140 yes yes yes yes

Delta 15kW TL 18,000 1,000 DNR 130–1,000 2 450–900 2 x 3  2 x 18.5 2 x 23 15,000 277/480 20 98 -13–158 yes no yes yes

Delta 20kW TL 24,000 1,000 DNR 130–1,000 2 500–900 2 x 3 2 x 22 2 x 27 20,000 277/480 25 98 -13–158 yes no yes yes

Delta 24kW TL 28,800 1,000 DNR 130–1,000 2 550–900 2 x 3 2 x 24.2 2 x 29 24,000 277/480 30 98 -13–158 yes no yes yes

Delta 28kW TL 33,600 1,000 DNR 130–1,000 2 550–900 2 x 3 2 x 28.3 2 x 34 28,000 277/480 34 98 -13–158 yes no yes yes

Delta M24U 34,000 1,100 250 200–1,000 2 415–830 2 x 3 2 x 30 DNR 24,000 277/480 32.1 98 -13–140 yes yes yes yes

Delta M28U 39,000 1,100 250 200–1,000 2 485–830 2 x 3 2 x 30 DNR 28,000 277/480 37.5 98 -13–140 yes yes yes yes

Delta M36U 50,000 1,100 250 200–1,000 2 520–830 2 x 4 2 x 36 DNR 36,000 277/480 48.2 98 -13–140 yes yes yes yes

Delta M42U 60,000 1,100 250 200–1,000 2 545–830 2 x 5 2 x 40 DNR 42,000 277/480 56.2 98 -13–140 yes yes yes yes

Delta M60U 89,000 1,100 250 200–1,000 2 520–800 1, 16, 18 4 2 x 60 2 x 108 60,000 277/480 80 98.5 -13–140 yes yes yes 4 yes

Delta M80U 112,000 1,100 250 200–1,000 2 600–800 1, 16, 18 4 2 x 70 2 x 108 80,000 277/480 100 98.5 -13–140 yes yes yes 4 yes

Fronius USA Symo 10.0-3 208/240 13,000 600 200 200–600 2 300–500 6 25/16.5 5 37.5/24.8 5 9,995 208/240 27.7/24 96.5 -40–140 yes no no yes

Fronius USA Symo 12.0-3 208/240 15,500 600 200 200–600 2 300–500 6 25/16.5 5 37.5/24.8 5 11,995 208/240 33.3/28.9 96.5 -40–140 yes no no yes

Fronius USA Symo 10.0-3 480 13,000 1,000 200 200–1,000 2 300–800 6 25/16.5 5 37.5/24.8 5 9,995 480 12 96.5 -40–140 yes no no yes

Fronius USA Symo 12.5-3 480 16,000 1,000 200 200–1,000 2 350–800 6 25/16.5 5 37.5/24.8 5 12,495 480 15 97 -40–140 yes no no yes

Fronius USA Symo 15.0-3 280 19,500 1,000 325 325–1,000 1 325–850 6 50 75 15,000 208 41.6 96.5 -40–140 yes no yes yes

Fronius USA Symo 15.0-3 480 19,500 1,000 200 200–1,000 2 350–800 6 33/25 5 49.5/37.5 5 14,995 480 18 97 -40–140 yes no yes yes

Fronius USA Symo 17.5-3 480 23,000 1,000 200 200–1,000 2 400–800 6 33/25 5 49.5/37.5 5 17,495 480 21 97.5 -40–140 yes no yes yes

Fronius USA Symo 20.0-3 480 26,000 1,000 200 200–1,000 2 450–800 6 33/25 5 49.5/37.5 5 19,995 480 24 97.5 -40–140 yes no yes yes

Fronius USA Symo 22.7-3 480 29,500 1,000 200 200–1,000 2 500–800 6 33/25 5 49.5/37.5 5 22,727 480 27.3 97.5 -40–140 yes no yes yes

Fronius USA Symo 24.0-3 480 31,000 1,000 200 200–1,000 2 500–800 6 33/25 5 49.5/37.5 5 23,995 480 28.9 97.5 -40–140 yes no yes yes

Ginlong Technologies Solis-6K-US DNR 1,000 330 DNR 2 200–800 2 x 1 2 x 15 DNR 6,000 480 7.2 97.5 -13–140 yes no no yes

Ginlong Technologies Solis-10K-US DNR 1,000 330 DNR 2 200–800 2 x 2 2 x 18 DNR 10,000 480 12 97.5 -13–140 yes no no yes

Ginlong Technologies Solis-15K-US DNR 1,000 330 DNR 2 200–800 2 x 2 2 x 18 DNR 15,000 480 18 97.5 -13–140 yes no no yes

Ginlong Technologies Solis-20K-US DNR 1,000 330 DNR 2 200–800 2 x 2 2 x 18 DNR 20,000 480 24 97.5 -13–140 yes no no yes

Ginlong Technologies Solis-25K-US DNR 1,000 350 DNR 4 200–800 4 x 2 4 x 18 DNR 25,000 480 30.1 98.3 -13–140 yes no no yes

Ginlong Technologies Solis-30K-US DNR 1,000 350 DNR 4 200–800 4 x 2 4 x 18 DNR 30,000 480 36.1 98.3 -13–140 yes no no yes

Ginlong Technologies Solis-36K-US DNR 1,000 350 DNR 4 200–800 4 x 2 4 x 18 DNR 36,000 480 43.3 98.3 -13–140 yes no no yes

Ginlong Technologies Solis-40K-US DNR 1,000 350 DNR 4 200–800 4 x 2 4 x 18 DNR 40,000 480 48.1 98.3 -13–140 yes no no yes
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Manufacturer Model

Input Data (dc) Output Data (ac) Operation Integrated Disconnects and Combiners

Maximum 

recommended  

PV power  

at STC

 (W)

Maximum 

open-

circuit 

voltage

PV start 

voltage

Operating 

voltage 

range

Number 

of MPP 

trackers

MPPT voltage 

range for rated 

power

Number of dc 

source circuits

Maximum 

usable 

input 

current 1

Maximum short-

circuit current

Rated 

power (W)

Nominal 

output 

voltage

Maximum  

output 

current

CEC-

weighted 

efficiency 

(%)

Ambient  

temperature 

range

(ºF)

DC 

disconnect 

standard

AC 

disconnect 

standard

Fused 

combiner 

standard

Arc-fault 

protection

ABB TRIO-20.0-TL-OUTD-S1-US-480-A 24,000 1,000 360 2 200–950 2 450–800 2 x 4 2 x 25 2 x 30 20,000 480 27 97.5 -22–140 yes 3 no yes 3 yes 3

ABB TRIO-27.6-TL-OUTD-S1-US-480-A 32,000 1,000 360 2 200–950 2 520–800 2 x 4 2 x 30.9 2 x 36 27,600 480 36 97.5 -22–140 yes 3 no yes 3 yes 3

ABB TRIO-50.0-TL-OUTD-US DNR 1,000 360 2 250–950 1 520–800 1, 12, 16 100 144 50,000 480 61 98 -13–140 yes 3 yes 3 yes 3 yes 3

ABB TRIO-60.0-TL-OUTD-US DNR 1,000 500 2 360–950 1 570–800 1, 12, 16 108 170 60,000 480 77 98 -13–140 yes 3 yes 3 yes 3 yes 3

Chint Power Systems CPS SC14KTL-DO/US-208 19,000 600 300 180–580 2 300–540 2 x 4 2 x 25 2 x 45 14,000 208 39 96 -13–140 yes yes yes yes

Chint Power Systems CPS SC20KTL-DO/US-480 27,000 600 300 260–580 2 300–550 2 x 4 2 x 35 2 x 45.5 20,000 480 24 97 -13–140 yes yes yes yes

Chint Power Systems CPS SCA23KTL-DO/US-480 31,000 1,000 330 240–950 2 480–800 2 x 4 2 x 25 2 x 41 23,000 480 27.7 98 -22–140 yes yes yes yes

Chint Power Systems CPS SCA28KTL-DO/US-480 38,000 1,000 330 240–950 2 500–800 2 x 4 2 x 29 2 x 48 28,000 480 33.7 98 -22–140 yes yes yes yes

Chint Power Systems CPS SCA36KTL-DO/US-480 54,000 1,000 320 240–950 2 540–800 2 x 5 2 x 35 2 x 62.5 36,000 480 43.5 98 -22–140 yes yes yes yes

Chint Power Systems CPS SCA50KTL-DO/US-480 75,000 1,000 330 200–950 3 480–850 3 x 5 3 x 36 3 x 60 50,000 480 60.2 98.5 -22–140 yes yes yes yes

Chint Power Systems CPS SCA60KTL-DO/US-480 90,000 1,000 330 200–950 3 540–850 3 x 5 3 x 38 3 x 60 60,000 480 72.2 98.5 -22–140 yes yes yes yes

Delta 15kW TL 18,000 1,000 DNR 130–1,000 2 450–900 2 x 3  2 x 18.5 2 x 23 15,000 277/480 20 98 -13–158 yes no yes yes

Delta 20kW TL 24,000 1,000 DNR 130–1,000 2 500–900 2 x 3 2 x 22 2 x 27 20,000 277/480 25 98 -13–158 yes no yes yes

Delta 24kW TL 28,800 1,000 DNR 130–1,000 2 550–900 2 x 3 2 x 24.2 2 x 29 24,000 277/480 30 98 -13–158 yes no yes yes

Delta 28kW TL 33,600 1,000 DNR 130–1,000 2 550–900 2 x 3 2 x 28.3 2 x 34 28,000 277/480 34 98 -13–158 yes no yes yes

Delta M24U 34,000 1,100 250 200–1,000 2 415–830 2 x 3 2 x 30 DNR 24,000 277/480 32.1 98 -13–140 yes yes yes yes

Delta M28U 39,000 1,100 250 200–1,000 2 485–830 2 x 3 2 x 30 DNR 28,000 277/480 37.5 98 -13–140 yes yes yes yes

Delta M36U 50,000 1,100 250 200–1,000 2 520–830 2 x 4 2 x 36 DNR 36,000 277/480 48.2 98 -13–140 yes yes yes yes

Delta M42U 60,000 1,100 250 200–1,000 2 545–830 2 x 5 2 x 40 DNR 42,000 277/480 56.2 98 -13–140 yes yes yes yes

Delta M60U 89,000 1,100 250 200–1,000 2 520–800 1, 16, 18 4 2 x 60 2 x 108 60,000 277/480 80 98.5 -13–140 yes yes yes 4 yes

Delta M80U 112,000 1,100 250 200–1,000 2 600–800 1, 16, 18 4 2 x 70 2 x 108 80,000 277/480 100 98.5 -13–140 yes yes yes 4 yes

Fronius USA Symo 10.0-3 208/240 13,000 600 200 200–600 2 300–500 6 25/16.5 5 37.5/24.8 5 9,995 208/240 27.7/24 96.5 -40–140 yes no no yes

Fronius USA Symo 12.0-3 208/240 15,500 600 200 200–600 2 300–500 6 25/16.5 5 37.5/24.8 5 11,995 208/240 33.3/28.9 96.5 -40–140 yes no no yes

Fronius USA Symo 10.0-3 480 13,000 1,000 200 200–1,000 2 300–800 6 25/16.5 5 37.5/24.8 5 9,995 480 12 96.5 -40–140 yes no no yes

Fronius USA Symo 12.5-3 480 16,000 1,000 200 200–1,000 2 350–800 6 25/16.5 5 37.5/24.8 5 12,495 480 15 97 -40–140 yes no no yes

Fronius USA Symo 15.0-3 280 19,500 1,000 325 325–1,000 1 325–850 6 50 75 15,000 208 41.6 96.5 -40–140 yes no yes yes

Fronius USA Symo 15.0-3 480 19,500 1,000 200 200–1,000 2 350–800 6 33/25 5 49.5/37.5 5 14,995 480 18 97 -40–140 yes no yes yes

Fronius USA Symo 17.5-3 480 23,000 1,000 200 200–1,000 2 400–800 6 33/25 5 49.5/37.5 5 17,495 480 21 97.5 -40–140 yes no yes yes

Fronius USA Symo 20.0-3 480 26,000 1,000 200 200–1,000 2 450–800 6 33/25 5 49.5/37.5 5 19,995 480 24 97.5 -40–140 yes no yes yes

Fronius USA Symo 22.7-3 480 29,500 1,000 200 200–1,000 2 500–800 6 33/25 5 49.5/37.5 5 22,727 480 27.3 97.5 -40–140 yes no yes yes

Fronius USA Symo 24.0-3 480 31,000 1,000 200 200–1,000 2 500–800 6 33/25 5 49.5/37.5 5 23,995 480 28.9 97.5 -40–140 yes no yes yes

Ginlong Technologies Solis-6K-US DNR 1,000 330 DNR 2 200–800 2 x 1 2 x 15 DNR 6,000 480 7.2 97.5 -13–140 yes no no yes

Ginlong Technologies Solis-10K-US DNR 1,000 330 DNR 2 200–800 2 x 2 2 x 18 DNR 10,000 480 12 97.5 -13–140 yes no no yes

Ginlong Technologies Solis-15K-US DNR 1,000 330 DNR 2 200–800 2 x 2 2 x 18 DNR 15,000 480 18 97.5 -13–140 yes no no yes

Ginlong Technologies Solis-20K-US DNR 1,000 330 DNR 2 200–800 2 x 2 2 x 18 DNR 20,000 480 24 97.5 -13–140 yes no no yes

Ginlong Technologies Solis-25K-US DNR 1,000 350 DNR 4 200–800 4 x 2 4 x 18 DNR 25,000 480 30.1 98.3 -13–140 yes no no yes

Ginlong Technologies Solis-30K-US DNR 1,000 350 DNR 4 200–800 4 x 2 4 x 18 DNR 30,000 480 36.1 98.3 -13–140 yes no no yes

Ginlong Technologies Solis-36K-US DNR 1,000 350 DNR 4 200–800 4 x 2 4 x 18 DNR 36,000 480 43.3 98.3 -13–140 yes no no yes

Ginlong Technologies Solis-40K-US DNR 1,000 350 DNR 4 200–800 4 x 2 4 x 18 DNR 40,000 480 48.1 98.3 -13–140 yes no no yes

Footnote Key
1 Per MPP tracker
2 Default, adjustable
3 Wiring boxes available in multiple product variants
4 Fused string input, terminal block and MC4 connector 
  wiring box options

5 MPPT 1/MPPT 2
6 Active fan-cooled option available
7 Connector approved as load-break disconnect  
8 PV Link S2501 subarray optimizer specification
9 Nominal dc input voltage

10 String-level MPP tracking
11 With SMA Connection Unit 1000-US
12 Module-level MPP tracking
DNR = Does not report



52 S O L A R PR O   |   September/October 2017

2017 3-Phase String Inverter Specifications

Manufacturer Model

Mechanical Listing and Warranty

Cooling 

method

Enclosure 

NEMA rating

Dimensions 

H x W x D 

(in.)

Weight

(lbs.) 

Listing 

agency

Warranty std./ext.

(yrs.)

ABB TRIO-20.0-TL-OUTD-S1-US-480-A passive 4X 41.7 x 27.6 x 11.5 157 CSA 10/15, 20

ABB TRIO-27.6-TL-OUTD-S1-US-480-A passive 4X 41.7 x 27.6 x 11.5 168 CSA 10/15, 20

ABB TRIO-50.0-TL-OUTD-US active 4X 28.5 x 58.7 x 12.4 209 TUV 10/15, 20

ABB TRIO-60.0-TL-OUTD-US active 4X 28.5 x 58.7 x 12.4 210 TUV 10/15, 20

Chint Power Systems CPS SC14KTL-DO/US-208 active 4X 41.6 x 21.4 x 8.5 141 ETL 10/15, 20

Chint Power Systems CPS SC20KTL-DO/US-480 active 4X 41.6 x 21.4 x 8.5 141 ETL 10/15, 20

Chint Power Systems CPS SCA23KTL-DO/US-480 active 4X 39.4 x 23.6 x 9.1 124 CSA 10/15, 20

Chint Power Systems CPS SCA28KTL-DO/US-480 active 4X 39.4 x 23.6 x 9.1 124 CSA 10/15, 20

Chint Power Systems CPS SCA36KTL-DO/US-480 active 4X 39.4 x 23.6 x 9.1 145 CSA 10/15, 20

Chint Power Systems CPS SCA50KTL-DO/US-480 active 4X 39.4 x 23.6 x 10.2 157 ETL 10/15, 20

Chint Power Systems CPS SCA60KTL-DO/US-480 active 4X 39.4 x 23.6 x 10.2 157 ETL 10/15, 20

Delta 15kW TL passive 4X 29.5 x 21.7 x 9.5 110 UL 10/15, 20

Delta 20kW TL passive 4X 29.5 x 21.7 x 9.5 110 UL 10/15, 20

Delta 24kW TL passive 4X 29.5 x 21.7 x 9.5 110 UL 10/15, 20

Delta 28kW TL passive 4X 29.5 x 21.7 x 9.5 110 UL 10/15, 20

Delta M24U active 4X 32.3 x 24.2 x 11 127 UL 10/15, 20

Delta M28U active 4X 32.3 x 24.2 x 11 127 UL 10/15, 20

Delta M36U active 4X 32.3 x 24.2 x 11 129 UL 10/15, 20

Delta M42U active 4X 32.3 x 24.2 x 11 131 UL 10/15, 20

Delta M60U active 4X 35.4 x 24.2 x 10.8 181 ETL 10/15, 20

Delta M80U active 4X 35.4 x 24.2 x 10.8 181 ETL 10/15, 20

Fronius USA Symo 10.0-3 208/240 active 4X 28.5 x 20.1 x 8.9 92 CSA 10/15, 20

Fronius USA Symo 12.0-3 208/240 active 4X 28.5 x 20.1 x 8.9 92 CSA 10/15, 20

Fronius USA Symo 10.0-3 480 active 4X 28.5 x 20.1 x 8.9 77 CSA 10/15, 20

Fronius USA Symo 12.5-3 480 active 4X 28.5 x 20.1 x 8.9 77 CSA 10/15, 20

Fronius USA Symo 15.0-3 280 active 4X 28.5 x 20.1 x 8.9 78 CSA 10/15, 20

Fronius USA Symo 15.0-3 480 active 4X 28.5 x 20.1 x 8.9 96 CSA 10/15, 20

Fronius USA Symo 17.5-3 480 active 4X 28.5 x 20.1 x 8.9 96 CSA 10/15, 20

Fronius USA Symo 20.0-3 480 active 4X 28.5 x 20.1 x 8.9 96 CSA 10/15, 20

Fronius USA Symo 22.7-3 480 active 4X 28.5 x 20.1 x 8.9 96 CSA 10/15, 20

Fronius USA Symo 24.0-3 480 active 4X 28.5 x 20.1 x 8.9 96 CSA 10/15, 20

Ginlong Technologies Solis-6K-US passive 4X 26.1 x 16.9 x 9.3  64 ETL 10/15, 20

Ginlong Technologies Solis-10K-US passive 4X 26.1 x 16.9 x 9.3  64 ETL 10/15, 20

Ginlong Technologies Solis-15K-US passive 4X 26.1 x 16.9 x 9.3  71 ETL 10/15, 20

Ginlong Technologies Solis-20K-US passive 4X 26.1 x 16.9 x 9.3  71 ETL 10/15, 20

Ginlong Technologies Solis-25K-US passive 4X 37.2 x 23.4 x 14.4 148 ETL 10/15, 20

Ginlong Technologies Solis-30K-US passive 4X 37.2 x 23.4 x 14.4 148 ETL 10/15, 20

Ginlong Technologies Solis-36K-US passive 6 4X 37.2 x 23.4 x 14.4 148 ETL 10/15, 20

Ginlong Technologies Solis-40K-US passive 6 4X 37.2 x 23.4 x 14.4 148 ETL 10/15, 20
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2017 3-Phase String Inverter Specifications

Manufacturer Model

Input Data (dc) Output Data (ac) Operation Integrated Disconnects and Combiners

Maximum 

recommended  

PV power  

at STC

 (W)

Maximum 

open-

circuit 

voltage

PV start 

voltage

Operating 

voltage 

range

Number 

of MPP 

trackers

MPPT voltage 

range for rated 

power

Number 

of dc 

source 

circuits

Maximum 

usable 
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temperature 
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AC 

disconnect 
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Fused 

combiner 

standard

Arc-fault 

protection

Ginlong Technologies Solis-50K-US 8 DNR 1,000 200 DNR 4 200–850 4 x 3 4 x 22 DNR 50,000 480 60.2 98.4 -13–140 yes no DNR yes

Ginlong Technologies Solis-60K-US-F DNR 1,000 200 DNR 4 200–850 4 x 4 4 x 28.5 DNR 60,000 480 72.2 98.4 -13–140 yes no DNR yes

Ginlong Technologies Solis-66K-US-F DNR 1,000 200 DNR 4 200–850 4 x 4 4 x 28.5 DNR 66,000 480 79.4 98.4 -13–140 yes no DNR yes

HiQ Solar TrueString TS208-5k75 12,000 1,000 200 200–850 2 325–525 2 2 x 10 30 5,750 208 16 97 -40–150 yes 7 yes 7 no yes

HiQ Solar TrueString TS480-8k 16,000 1,000 200 DNR 2 425–850 2 2 x 10 30 8,000 480 16 98 -40–150 yes 7 yes 7 no yes

Huawei Technologies USA SUN2000-25KTL-US DNR 1,000 250 250–950 3 560–850 3 x 2 3 x 25 3 x 33 25,000 480 33 98 -13–140 yes no no yes

Huawei Technologies USA SUN2000-30KTL-US DNR 1,000 250 250–950 3 560–850 3 x 2 3 x 25 3 x 33 30,000 480 40 98 -13–140 yes no no yes

Huawei Technologies USA SUN2000-33KTL-US DNR 1,000 250 200–1,000 4 460–850 4 x 2 4 x 22 4 x 30 33,300 480 44.1 98.5 -13–140 yes no no yes

Huawei Technologies USA SUN2000-36KTL-US DNR 1,000 250 200–1,000 4 490–850 4 x 2 4 x 22 4 x 30 36,000 480 48.2 98.5 -13–140 yes no no yes

Huawei Technologies USA SUN2000-40KTL-US DNR 1,000 250 200–1,000 4 530–850 4 x 2 4 x 22 4 x 30 40,000 480 53 98.5 -13–140 yes no no yes

Huawei Technologies USA SUN2000-45KTL-US-HV-DO DNR 1,500 650 600–1,450 4 DNR 4 x 2 4 x 22 4 x 30 45,000 600 48 98.5 -13–140 yes no no yes

Ingeteam INGECON SUN 3Play 40TL U M480 53,600 1,000 200 200–820 2 200–820 2 x 1 2 x 40 DNR 40,000 480 48 98 -13–149 option no option yes

Pika Energy X11400 15,000 420 8 60 380 9 varies 10 60–360 8 varies 10 30 DNR 11,400 208 32 97 -4–122 yes no yes yes

REFUsol 24K-UL 42,000 1,000 200 200–950 1 570–890 1 44 80 24,000 480 29 98 -13–131 yes no no option

REFUsol 48K-UL 84,000 1,000 200 200–950 1 580–850 1 84 160 48,000 480 59 98 -13–131 yes no no option

Schneider Electric CL18000 NA DNR 1,000 DNR 250–1,000 2 300–800 2 x 4 2 x 32 2 x 36 18,000 480 25 97.5 -13–140 option 3 no option 3 option 3

Schneider Electric CL25000 NA DNR 1,000 DNR 250–1,000 2 500–800 2 x 4 2 x 26.5 2 x 36 25,000 480 33 98 -13–140 option 3 no option 3 option 3

SMA America STP 12000TL-US 18,000 1,000 188 150–1,000 2 300–800 8 11 2 x 33 2 x 53 12,000 480 14.4 97.5 -13–140 option 11 no option 11 yes

SMA America STP 15000TL-US 22,500 1,000 188 150–1,000 2 300–800 8 11 2 x 33 2 x 53 15,000 480 18 97.5 -13–140 option 11 no option 11 yes

SMA America STP 20000TL-US 30,000 1,000 188 150–1,000 2 300–800 8 11 2 x 33 2 x 53 20,000 480 24 97.5 -13–140 option 11 no option 11 yes

SMA America STP 24000TL-US 36,000 1,000 188 150–1,000 2 450–800 8 11 2 x 33 2 x 53 24,000 480 29 98 -13–140 option 11 no option 11 yes

SMA America STP 30000TL-US 45,000 1,000 188 150–1,000 2 500–800 8 11 2 x 33 2 x 53 30,000 480 36.2 98 -13–140 option 11 no option 11 yes

SMA America STP 50-US-40 CORE1 75,000 1,000 188 150–1,000 6 500–800 6 x 2 6 x 20 6 x 30 50,000 480 64 98 -13–140 yes yes no yes

SolarEdge Technologies SE9KUS 12,150 500 varies 12 400 9 varies 12 varies 12 2 26.5 45 9,000 208 25 96.5 -40–140 yes yes no yes

SolarEdge Technologies SE10KUS 13,500 980 varies 12 840 9 varies 12 varies 12 2 13.5 45 10,000 480 12 98 -40–140 yes yes no yes

SolarEdge Technologies SE14.4KUS 19,400 600 varies 12 400 9 varies 12 varies 12 3 38 45 14,400 208 40 97 -40–140 yes yes yes yes

SolarEdge Technologies SE20KUS 27,000 980 varies 12 840 9 varies 12 varies 12 2 26.5 45 20,000 480 24 98 -40–140 yes yes no yes

SolarEdge Technologies SE33.3KUS 45,000 980 varies 12 840 9 varies 12 varies 12 3 40 45 33,300 480 40 98.5 -40–140 yes yes yes yes

Sungrow USA SG30KU DNR 1,000 300 280–950 2 480–850 2 x 5 2 x 33 2 x 60 30,000 480 40 98 -13–140 yes yes yes yes

Sungrow USA SG36KU DNR 1,000 300 280–950 2 560–850 2 x 5 2 x 33 2 x 60 36,000 480 48 98 -13–140 yes yes yes yes

Sungrow USA SG60KU-M DNR 1,000 300 300–950 4 550–850 4 x 4 4 x 28 4 x 50 60,000 480 80 98.5 -13–140 yes yes yes yes

Sungrow USA SG125HV DNR 1,500 920 860–1,450 1 860–1,250 1 148 240 125,000 600 120 98.5 -13–140 yes yes yes yes

Yaskawa–Solectria Solar PVI 14TL 19,000 600 300 180–580 2 300–540 2 x 4 2 x 25 2 x 45 14,000 208 39 96 -13–122 yes yes yes yes

Yaskawa–Solectria Solar PVI 20TL 27,000 600 300 260–580 2 300–550 2 x 4 2 x 35 2 x 45.5 20,000 480 24 97 -13–122 yes yes yes yes

Yaskawa–Solectria Solar PVI 23TL 31,000 1,000 330 240–950 2 480–800 2 x 4 2 x 25 2 x 41 23,000 480 27.7 98 -13–122 yes yes yes yes

Yaskawa–Solectria Solar PVI 28TL 38,000 1,000 330 240–950 2 500–800 2 x 4 2 x 29 2 x 48 28,000 480 33.7 98 -13–122 yes yes yes yes

Yaskawa–Solectria Solar PVI 36TL 54,000 1,000 330 240–950 2 540–800 2 x 5 2 x 35 2 x 50 36,000 480 43.5 98 -13–122 yes yes yes yes

Yaskawa–Solectria Solar PVI 50TL 75,000 1,000 330 200–950 3 480–850 3 x 5 3 x 36 3 x 60 50,000 480 61 98.5 -22–140 yes yes yes yes

Yaskawa–Solectria Solar PVI 60TL 90,000 1,000 330 200–950 3 540–850 3 x 5 3 x 38 3 x 60 60,000 480 73 98.5 -22–140 yes yes yes yes

3-Phase Str ing Inverters
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Ginlong Technologies Solis-50K-US 8 DNR 1,000 200 DNR 4 200–850 4 x 3 4 x 22 DNR 50,000 480 60.2 98.4 -13–140 yes no DNR yes

Ginlong Technologies Solis-60K-US-F DNR 1,000 200 DNR 4 200–850 4 x 4 4 x 28.5 DNR 60,000 480 72.2 98.4 -13–140 yes no DNR yes

Ginlong Technologies Solis-66K-US-F DNR 1,000 200 DNR 4 200–850 4 x 4 4 x 28.5 DNR 66,000 480 79.4 98.4 -13–140 yes no DNR yes

HiQ Solar TrueString TS208-5k75 12,000 1,000 200 200–850 2 325–525 2 2 x 10 30 5,750 208 16 97 -40–150 yes 7 yes 7 no yes

HiQ Solar TrueString TS480-8k 16,000 1,000 200 DNR 2 425–850 2 2 x 10 30 8,000 480 16 98 -40–150 yes 7 yes 7 no yes

Huawei Technologies USA SUN2000-25KTL-US DNR 1,000 250 250–950 3 560–850 3 x 2 3 x 25 3 x 33 25,000 480 33 98 -13–140 yes no no yes

Huawei Technologies USA SUN2000-30KTL-US DNR 1,000 250 250–950 3 560–850 3 x 2 3 x 25 3 x 33 30,000 480 40 98 -13–140 yes no no yes

Huawei Technologies USA SUN2000-33KTL-US DNR 1,000 250 200–1,000 4 460–850 4 x 2 4 x 22 4 x 30 33,300 480 44.1 98.5 -13–140 yes no no yes

Huawei Technologies USA SUN2000-36KTL-US DNR 1,000 250 200–1,000 4 490–850 4 x 2 4 x 22 4 x 30 36,000 480 48.2 98.5 -13–140 yes no no yes

Huawei Technologies USA SUN2000-40KTL-US DNR 1,000 250 200–1,000 4 530–850 4 x 2 4 x 22 4 x 30 40,000 480 53 98.5 -13–140 yes no no yes

Huawei Technologies USA SUN2000-45KTL-US-HV-DO DNR 1,500 650 600–1,450 4 DNR 4 x 2 4 x 22 4 x 30 45,000 600 48 98.5 -13–140 yes no no yes

Ingeteam INGECON SUN 3Play 40TL U M480 53,600 1,000 200 200–820 2 200–820 2 x 1 2 x 40 DNR 40,000 480 48 98 -13–149 option no option yes

Pika Energy X11400 15,000 420 8 60 380 9 varies 10 60–360 8 varies 10 30 DNR 11,400 208 32 97 -4–122 yes no yes yes

REFUsol 24K-UL 42,000 1,000 200 200–950 1 570–890 1 44 80 24,000 480 29 98 -13–131 yes no no option

REFUsol 48K-UL 84,000 1,000 200 200–950 1 580–850 1 84 160 48,000 480 59 98 -13–131 yes no no option

Schneider Electric CL18000 NA DNR 1,000 DNR 250–1,000 2 300–800 2 x 4 2 x 32 2 x 36 18,000 480 25 97.5 -13–140 option 3 no option 3 option 3

Schneider Electric CL25000 NA DNR 1,000 DNR 250–1,000 2 500–800 2 x 4 2 x 26.5 2 x 36 25,000 480 33 98 -13–140 option 3 no option 3 option 3

SMA America STP 12000TL-US 18,000 1,000 188 150–1,000 2 300–800 8 11 2 x 33 2 x 53 12,000 480 14.4 97.5 -13–140 option 11 no option 11 yes

SMA America STP 15000TL-US 22,500 1,000 188 150–1,000 2 300–800 8 11 2 x 33 2 x 53 15,000 480 18 97.5 -13–140 option 11 no option 11 yes

SMA America STP 20000TL-US 30,000 1,000 188 150–1,000 2 300–800 8 11 2 x 33 2 x 53 20,000 480 24 97.5 -13–140 option 11 no option 11 yes

SMA America STP 24000TL-US 36,000 1,000 188 150–1,000 2 450–800 8 11 2 x 33 2 x 53 24,000 480 29 98 -13–140 option 11 no option 11 yes

SMA America STP 30000TL-US 45,000 1,000 188 150–1,000 2 500–800 8 11 2 x 33 2 x 53 30,000 480 36.2 98 -13–140 option 11 no option 11 yes

SMA America STP 50-US-40 CORE1 75,000 1,000 188 150–1,000 6 500–800 6 x 2 6 x 20 6 x 30 50,000 480 64 98 -13–140 yes yes no yes

SolarEdge Technologies SE9KUS 12,150 500 varies 12 400 9 varies 12 varies 12 2 26.5 45 9,000 208 25 96.5 -40–140 yes yes no yes

SolarEdge Technologies SE10KUS 13,500 980 varies 12 840 9 varies 12 varies 12 2 13.5 45 10,000 480 12 98 -40–140 yes yes no yes

SolarEdge Technologies SE14.4KUS 19,400 600 varies 12 400 9 varies 12 varies 12 3 38 45 14,400 208 40 97 -40–140 yes yes yes yes

SolarEdge Technologies SE20KUS 27,000 980 varies 12 840 9 varies 12 varies 12 2 26.5 45 20,000 480 24 98 -40–140 yes yes no yes

SolarEdge Technologies SE33.3KUS 45,000 980 varies 12 840 9 varies 12 varies 12 3 40 45 33,300 480 40 98.5 -40–140 yes yes yes yes

Sungrow USA SG30KU DNR 1,000 300 280–950 2 480–850 2 x 5 2 x 33 2 x 60 30,000 480 40 98 -13–140 yes yes yes yes

Sungrow USA SG36KU DNR 1,000 300 280–950 2 560–850 2 x 5 2 x 33 2 x 60 36,000 480 48 98 -13–140 yes yes yes yes

Sungrow USA SG60KU-M DNR 1,000 300 300–950 4 550–850 4 x 4 4 x 28 4 x 50 60,000 480 80 98.5 -13–140 yes yes yes yes

Sungrow USA SG125HV DNR 1,500 920 860–1,450 1 860–1,250 1 148 240 125,000 600 120 98.5 -13–140 yes yes yes yes

Yaskawa–Solectria Solar PVI 14TL 19,000 600 300 180–580 2 300–540 2 x 4 2 x 25 2 x 45 14,000 208 39 96 -13–122 yes yes yes yes

Yaskawa–Solectria Solar PVI 20TL 27,000 600 300 260–580 2 300–550 2 x 4 2 x 35 2 x 45.5 20,000 480 24 97 -13–122 yes yes yes yes

Yaskawa–Solectria Solar PVI 23TL 31,000 1,000 330 240–950 2 480–800 2 x 4 2 x 25 2 x 41 23,000 480 27.7 98 -13–122 yes yes yes yes

Yaskawa–Solectria Solar PVI 28TL 38,000 1,000 330 240–950 2 500–800 2 x 4 2 x 29 2 x 48 28,000 480 33.7 98 -13–122 yes yes yes yes

Yaskawa–Solectria Solar PVI 36TL 54,000 1,000 330 240–950 2 540–800 2 x 5 2 x 35 2 x 50 36,000 480 43.5 98 -13–122 yes yes yes yes

Yaskawa–Solectria Solar PVI 50TL 75,000 1,000 330 200–950 3 480–850 3 x 5 3 x 36 3 x 60 50,000 480 61 98.5 -22–140 yes yes yes yes

Yaskawa–Solectria Solar PVI 60TL 90,000 1,000 330 200–950 3 540–850 3 x 5 3 x 38 3 x 60 60,000 480 73 98.5 -22–140 yes yes yes yes

Footnote Key
1 Per MPP tracker
2 Default, adjustable
3 Wiring boxes available in multiple product variants
4 Fused string input, terminal block and MC4 connector 
  wiring box options

5 MPPT 1/MPPT 2
6 Active fan-cooled option available
7 Connector approved as load-break disconnect  
8 PV Link S2501 subarray optimizer specification
9 Nominal dc input voltage

10 String-level MPP tracking
11 With SMA Connection Unit 1000-US
12 Module-level MPP tracking
DNR = Does not report
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2017 3-Phase String Inverter Specifications

Manufacturer Model

Mechanical Listing and Warranty

Cooling method

Enclosure 

NEMA 

rating

Dimensions 

H x W x D 

(in.)

Weight

(lbs.) 

Listing 

agency

Warranty std./

ext.

(yrs.)

Ginlong Technologies Solis-50K-US passive 6 4X 40.7 x 24.8 x 13.9 165 ETL 10/15, 20

Ginlong Technologies Solis-60K-US-F active 4X 40.7 x 24.8 x 13.9 172 ETL 10/15, 20

Ginlong Technologies Solis-66K-US-F active 4X 40.7 x 24.8 x 13.9 172 ETL 10/15, 20

HiQ Solar TrueString TS208-5k75 passive 6 18.7 x 13.2 x 3 24 MET 10/25

HiQ Solar TrueString TS480-8k passive 6 18.7 x 13.2 x 3 24 MET 10/25

Huawei Technologies USA SUN2000-25KTL-US passive 4X 30.3 x 21.7 x 10.6 126 CSA 10/15, 20, 25

Huawei Technologies USA SUN2000-30KTL-US passive 4X 30.3 x 21.7 x 10.6 126 CSA 10/15, 20, 25

Huawei Technologies USA SUN2000-33KTL-US passive 4X 21.7 x 36.6 x 10.2 137 CSA 10/15, 20, 25

Huawei Technologies USA SUN2000-36KTL-US passive 4X 21.7 x 36.6 x 10.2 137 CSA 10/15, 20, 25

Huawei Technologies USA SUN2000-40KTL-US passive 4X 21.7 x 36.6 x 10.2 137 CSA 10/15, 20, 25

Huawei Technologies USA SUN2000-45KTL-US-HV-DO passive 4X 23.6 x 36.6 x 10.6 141 CSA 10/15, 20, 25

Ingeteam INGECON SUN 3Play 40TL U M480 active 4 28 x 29 x 10.5 138 ETL 10/15, 20

Pika Energy X11400 active 3R 24.5 x 19.25 x 8 63 ETL 10/20

REFUsol 24K-UL passive 4X 24 x 21 x 11 88 ETL DNR

REFUsol 48K-UL passive 4X 32 x 30 x 12 163 ETL DNR

Schneider Electric CL18000 NA active 3R 42.3 x 26.5 x 10.5 152 CSA 10

Schneider Electric CL25000 NA active 3R 42.3 x 26.5 x 10.5 152 CSA 10

SMA America STP 12000TL-US active 3R 25.6 x 26.2 x 10.4 121 UL 10/15, 20

SMA America STP 15000TL-US active 3R 25.6 x 26.2 x 10.4 121 UL 10/15, 20

SMA America STP 20000TL-US active 3R 25.6 x 26.2 x 10.4 121 UL 10/15, 20

SMA America STP 24000TL-US active 3R 25.6 x 26.2 x 10.4 121 UL 10/15, 20

SMA America STP 30000TL-US active 3R 25.6 x 26.2 x 10.4 121 UL 10/15, 20

SMA America STP 50-US-40 CORE1 active 4X 28.8 x 24.4 x 22.4 185 UL 10/15, 20

SolarEdge Technologies SE9KUS active 3R 30.5 x 12.5 x 10.5 80 ETL 12/20, 25

SolarEdge Technologies SE10KUS active 3R 30.5 x 12.5 x 10.5 80 ETL 12/20, 25

SolarEdge Technologies SE14.4KUS active 3R 30.5 x 12.5 x 10.5 106 ETL 12/20, 25

SolarEdge Technologies SE20KUS active 3R 30.5 x 12.5 x 10.5 80 ETL 12/20, 25

SolarEdge Technologies SE33.3KUS active 3R 30.5 x 12.5 x 10.5 106 ETL 12/20, 25

Sungrow USA SG30KU active 4X 34.6 x 24.5 x 9.8 143 CSA 10/15, 20

Sungrow USA SG36KU active 4X 34.6 x 24.5 x 9.8 143 CSA 10/15, 20

Sungrow USA SG60KU-M active 4X 36 x 26.2 x 10.9 154 CSA 10/15, 20

Sungrow USA SG125HV active 4X 35.1 x 24.6 x 11.7 159 CSA 10/15, 20

Yaskawa–Solectria Solar PVI 14TL active 4 41.6 x 21.4 x 8.5 141 ETL 10/15, 20

Yaskawa–Solectria Solar PVI 20TL active 4 41.6 x 21.4 x 8.5 132 ETL 10/15, 20

Yaskawa–Solectria Solar PVI 23TL active 4 39.4 x 23.6 x 9.1 104 CSA 10/15, 20

Yaskawa–Solectria Solar PVI 28TL active 4 39.4 x 23.6 x 9.1 104 CSA 10/15, 20

Yaskawa–Solectria Solar PVI 36TL active 4X 39.4 x 23.6 x 9.1 121 CSA 10/15, 20

Yaskawa–Solectria Solar PVI 50TL active 4X 39.4 x 23.6 x 10.2 157 CSA 10/15, 20

Yaskawa–Solectria Solar PVI 60TL active 4X 39.4 x 23.6 x 10.2 157 CSA 10/15, 20

3-Phase Str ing Inverters
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Interview An Experienced Perspective

Lior Handelsman,  
SolarEdge Technologies
VP of Marketing and Product Strategy, Founder

L ior Handelsman founded 
SolarEdge in 2006 and currently 

serves as the vice president of market-
ing and product strategy, a position in 
which he oversees SolarEdge’s global 
marketing activities as well as its 
product management, future product 
definition and positioning. Prior to 
co-founding SolarEdge, Handelsman 
spent 11 years at the Electronic 
Research Department (ERD), one of 
Israel’s national labs, which is tasked 
with developing innovative and com-
plex systems. He held several positions 
there, including power electronics 
engineer in research and development, 
head of the ERD’s power electron-
ics group and manager of several 
large-scale development projects. 
Handelsman holds a BS in electrical 
engineering (cum laude) and an MBA 
from the Technion—Israel Institute 
of Technology in Haifa. Joe Schwartz 
caught up with him at Intersolar North 
America in July.

SP: In the US, growth of the distributed 
generation (DG) commercial rooftop 
solar market is lagging behind that of 
utility-scale projects. What are some of 
the specific challenges the DG market 
presents equipment vendors and system 
integrators in the US?      
LH: The market here still hasn’t found 
good channels. Rooftop DG is mostly 
motivated by the potential in savings 
for rooftop and company owners, but 
there is not enough education yet about 
its benefits. There are not enough mar-
keting and business channels to all of 
these potential customers. 

Considering the amount of time 
solar has been sold in the US, many 

projects still have a very 
long cycle of education. 
Customers ask, what’s the 
value for the end customer? 
Does it really work for 25 
years? What about mainte-
nance? How safe is it? Roof 
owners still have a lot of 
misunderstandings and mis-
conceptions. That’s chang-
ing, and more big companies 
now have sustainability 
people on staff, but often 
even they are unsure about 
these issues. 

I just spoke yesterday with 
the sustainability manager of 
a large company. He had a list 
of things he can do to improve 
his company’s energy con-
sumption and sustainability, 
and he put solar under a ques-
tion mark. Replace incan-
descent lighting with LEDs; 
improve this, improve that; 
solve this, solve that. He con-
sidered solar questionable. 
Does it really pay off? Isn’t it 
too expensive? Is it danger-
ous? The industry hasn’t 
effectively penetrated the mainstream 
population of roof owners. There are 
venues where you can reach company 
owners, rooftop owners or sustainability 
managers and make it clear that solar 
is beneficial. We often live in our own 
industry bubble, but, for example, the 
hotel industry has a marketing channel 
that the solar industry can approach to 
explain the benefits of solar for hotels. 
The same is true for manufacturing, 
warehousing, hospitals or airports. 
I see a lot of good solar companies 

approaching exactly these segments of 
the market, educating them and selling 
to them. 

SP: Many national solar integration busi-
nesses operating in the US are struggling 
to reach or maintain profitability. What’s 
your general perspective on the national 
integration company model?
LH: Outside the US, you see much less 
often the model of national installa-
tion companies approaching a big part 
of the market in a 

Lior Handelsman  The founder of SolarEdge in 
2006, Handelsman currently serves as the vice 
president of marketing and product strategy, a 
position in which he oversees SolarEdge’s global 
marketing activities as well as its product manage-
ment, future product definition and positioning.
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holistic way. The market is much more 
fragmented, much more local. However, 
that doesn’t mean the national model 
is broken. We see some very successful 
companies using it. If you want to be 
a market leader, you need to address 
both types of companies, national and 
local entities. But going national is 
hard. You need to have a lot of opera-
tional excellence. If you don’t figure  
out how to leverage your size opera-
tionally, then it becomes unwieldy. The 
model of going national but still doing 
everything locally doesn’t work: You 
need to find ways to use your size to 
your advantage.

SP: What’s the scoop on SolarEdge’s 
new HD-Wave inverter with integrated  
electric vehicle (EV) charger?
LH: We recently brought an inverter 
product to market that has an EV 
charger built in. It gives you the ability 
to charge faster during the day because 
the charger will supplement grid power 
with PV power. There is a point where 
breaker capacity limits you in charg-
ing the car, but then we supplement 
grid power with PV to give you a faster 
charge during the day. That’s a nice 
advantage, which we call solar boost 
mode. And this product completely 
mitigates all the labor, installation, 
panels and space issues related to 
installing PV and EV charger power 
electronics, because by installing the 
inverter system you’ve already installed 
the EV charger. It makes sense both for 
people who have an EV and for people 
who don’t, because with a minimal 
addition they can make their garage EV 
ready without needing to do a second 
installation later on for the EV charger. 
We are seeing a lot of excitement about 
this product. 

You already can get a pretty high 
level of integration if you have an 
inverter, an EV charger and energy 
storage. You can run your home on 
PV, you can use the battery to avoid 
demand charges, and you can maxi-
mize your self-consumption if that’s 

required or important to you. We have 
a setting in the EV charger to charge 
from sunshine only. If you want to 
reduce your carbon footprint, and 
you know that you’re charging dur-
ing the day, you tell the inverter to 
charge from sunshine only. You can 
get to a pretty high level of integration. 
We want everything to be seamless, 
including load control. More sophis-
ticated integration is coming, as 
batteries become cheaper, as more 
smart home integration happens, as 
EVs become more common. Today, 
not many car models support vehicle-
to-grid or vehicle-to-home charging. 
Once vehicle manufacturers allow it, 
we will be able to support it.

SP: In 2015, SolarEdge launched its 
StorEdge solution for US energy storage 
projects. Is the storage market meeting 
your projections and expectations?
LH: First of all, the storage market 
is highly regional. Secondly, it is not 
significant compared to activity in 
the standard grid-tied market in the 
US. Is it according to our projections? 
Pretty much. Last year at this confer-
ence, I told you that I didn’t think the 
storage market was going to be a game 
changer in terms of the number of 
systems we sell, and it’s not. In some 
markets, storage is more popular: in 
Europe and Australia, and in Hawaii in 
the US. In general, though, the storage 
market is currently not that big.

SP: Are SolarEdge’s solutions for  
commercial and industrial applications 
gaining traction in the US market?

LH: We are making 
great strides. According 
to some market analy-
sis, we are already the 
number three com-
mercial inverter player. 
We are gaining market 
share and growing. We 
are launching a new 
product at this show—
a 100 kW inverter. We 

had a 33 kW inverter, and a lot of cus-
tomers pressed us to come up with a 
bigger one. I asked them, “Why do you 
want a bigger inverter?” Installation 
becomes very hard. You need a forklift 
to get the inverter where you need it. 
Once it’s there, service is much more 
complicated. It’s not like a string 
inverter that you just swap out. You 
need skilled technicians to come and 
service the inverter. The answer they 
gave me was that the bigger inverters 
have a clear advantage in terms of  
wiring and ac balance of system. 
Instead of wiring 10 inverters, you 
wire three, and you therefore have less 
labor and lower costs related to ac 
balance of system, fewer ac labels to 
apply, and fewer ac combiner boxes 
to install and maintain. Our 100 kW 
inverter is basically three units, and 
they all come prewired. You hang 
them on the wall, you click them all 
together with connectors, and you 
have a 100 kW inverter. It gives you all 
the benefits of a large inverter without 
any of the disadvantages.

SP: What other product development 
efforts is SolarEdge focused on?
LH: We’ve been showcasing a new 
next-generation power optimizer 
product. It’s not coming out immedi-
ately, but it offers a sneak peek into the 
future. It’s 40% smaller, more power 
dense and more cost competitive. 
The power optimizer is slightly more 
efficient, and it has a nice new safety 
feature—it is capable of measuring the 
temperature of each of its four connec-
tors, two inputs and two outputs. In 

S
Considering the amount of time  
solar has been sold in the US, many 
projects still have a very long cycle  
of education.
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general, electrical connections within 
the array are a weak point. If you have 
a faulty connection, the temperature 
rises, and that creates a fire hazard. 
The new power optimizer detects the 
heat, issues an alert and shuts down 
the overheated conductor. PV systems 
are very safe, but occasionally you 
have a faulty connector. 

A PV system fire makes the head-
lines, and then people start limiting PV 
installations in all markets. We think 
that the industry should take respon-
sibility and make PV systems as safe as 
possible. There are a lot of systems out 
there, and we see a lot of connectors 
that might be problematic. We want to 
take PV system safety one step further, 
so we developed this feature for our 
next-generation power optimizer. We 
can measure the temperature of the 
connectors because we redesigned the 
cable architecture so the connector is 

closer to the power optimizer. In stan-
dard systems, if there is an issue some-
where down the line, you have to trust 
that there will be a significant enough 
arc so that the arc-fault mechanism 
will detect it. But we all know that 
arc-fault detection is not perfect, and 
we really feel that implementing these 

additional safety fea-
tures into PV systems is 
important. Whether it’s 
mandatory or not, it’s 
good for the industry. 

We are continuing 
down the same prod-
uct development line 
with the EV charger 
and with more solu-
tions for home energy 
management. For the 
residential space, we’re 
continuing to empha-
size PV as an energy 

management system. In commercial, 
we are gradually taking market share 
with more products and solutions for 
commercial rooftops. We’ve also had a 
lot of successes in small-scale util-
ity ground mounts. That is probably 
the next market we will start to more 
actively address.

S
We want everything to be seamless, 
including load control. More sophisti-
cated integration is coming, as  
batteries become cheaper, as more 
smart home integration happens, as 
EVs become more common.
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The site of the Kokomo Solar 1 power 
plant was once the home of a mas-

sive Continental Steel plant in Kokomo, 
Indiana, that closed down in the 1980s. 
After demolition of the abandoned 
structures in the 1990s, the heavily con-
taminated Superfund site lay barren 
until the US Environmental Protection 
Agency and the Indiana Department of 
Environmental Management led a $40 
million remediation effort.

The city took legal ownership of the 
68-acre brownfield site in 2013 and was 
looking for a way that it could utilize the 
parcel, since the residual contamination 
made most commercial redevelopment 
or park projects unfeasible. After Duke 
Energy issued a request for proposal in 

2014, local installer Green Alternatives 
introduced Inovateus Solar to the city of 
Kokomo, and discussions began about 
developing the land for a solar farm. 
Inovateus answered the Duke RFP and 
ended up winning the contract. It then 
brought co-owner and partner Alterra 
Energy into the project, with 1st Source 
Bank underwriting the financing.

From a revenue standpoint, the city 
will garner income from the 20-year 
lease agreement and see savings from 
reduced maintenance costs. Since the 
property once was home to a large, 
energy-consuming factory complex, 
the utility infrastructure is already in 
place, with a big substation located 
just south of the site. As this was not a 

Projects System Profiles 

Inovateus Solar
Kokomo Solar 1

Overview
DESIGNER: Jonny Rienks,  

design engineer, Inovateus Solar,  

inovateus.com

LEAD INSTALLER: Mike Robinson, 

master electrician and solar project 

manager, Heartland Solutions,  

heartlandsolutions.us

DATE COMMISSIONED:  
December 29, 2016 

INSTALLATION TIME FRAME:  
163 days

LOCATION: Kokomo, IN, 40.48°N

SOLAR RESOURCE: 4.1 kWh/m2/day

ASHRAE DESIGN TEMPS: 91.4°F 

2% average high, -9.4°F extreme 

minimum

ARRAY CAPACITY: 7.15 MWdc

ANNUAL AC PRODUCTION:  
9.1 million kWh 
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permit-heavy project, the land did not 
require rezoning or special exceptions. 
Approval for the soil management plan 
came prior to the driving of the first rack-
ing post.

Inovateus developed, designed and 
engineered the 7.15 MWdc (5.4 MWac) 
project, and Heartland Solutions installed 
it as a fixed ground-mount array occu-
pying 27 acres of the site. The system 
is equipped with more than 21,000 
Suniva monocrystalline-silicon modules 
mounted on Schletter racking and wired 
to five Ingeteam inverters that feed into 
two step-up transformers connected in 
series. The power plant taps a nearby 13.5 
kV distribution line that feeds into the 
Duke Energy grid.

Since the site is classified as a 
brownfield, it must conform to a num-
ber of environmental regulations, 
including maintaining the integrity 
of the two-foot-deep clean soil cap in 
certain areas. Inovateus hired TRC to 

create a storm water pre-
vention plan and brownfield 
study to ensure compliance.

Given the mixed soil 
conditions, the racking instal-
lation process presented 
certain challenges. Because 
of buried debris, the installers 

could not drive a number of the piles into 
the earth. Wherever this occurred, they 
cut the pile to height and then poured a 
concrete ballast at the base. The design-
ers selected Schletter racking because the 
product allows installation on either a 
ballast or a driven pile.

The team completed the project 
without reporting any recordable  
safety incidents.

“As one of the largest solar arrays in the 

state, Kokomo Solar 1 marks another step 

toward bringing more renewable energy to 

Indiana and the greater Midwest region. The 

power plant makes use of an underutilized 

brownfield site, turning formerly blighted land 

into a clean energy–producing resource for 

thousands of Hoosiers. Kokomo also marks 

Inovateus’ first foray into asset ownership, 

and we look forward to doing more projects 

and creating more local solar jobs all over 

the Midwest.”
— TJ Kanczuzewski, president and 
CEO, Inovateus Solar  

Equipment Specifications
MODULES: 21,348, Suniva OPT335-

72-4-100, 335 W STC, +5/-0 W, 8.89 

Imp, 37.7 Vmp, 9.66 Isc, 45.9 Voc

INVERTERS: 3-phase 277/480 Vac 

service, five Ingeteam PowerMax 

1110TL U B400, 1,110 kW rated 

output, 1,050 Vdc maximum input, 580 

Vdc–820 Vdc MPPT range; inverters, 

step-up transformers and monitoring 

equipment installed on two equipment 

skids

ARRAY: 18 modules per string (6,030 

W, 8.89 Imp, 679 Vmp, 9.66 Isc, 826 

Voc), 18–24 strings per combiner 

(24-string combiner 144.7 kW STC, 

213 Imp, 679 Vmp, 232 Isc, 826 Voc), 

10–12 combiners per inverter, array 

total: 7,151,580 W STC

ARRAY INSTALLATION: Driven pile 

and ballasted ground mounts installed 

on brownfield capped site, Schletter 

FS Uno racking, 180° azimuth, 30° tilt

ARRAY SOURCE CIRCUIT  
COMBINERS: 18–24 strings per 

combiner, 52 Shoals STG.CBC.24.

BJAJNC01E0

SYSTEM MONITORING:  
Draker PV 2000-65
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We feel
that Aurora 

is best in 
class

“
“

www.aurorasolar.com

— Rich Robinson, VP at SunPower on switching to Aurora

http://www.aurorasolar.com
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Utility-Scale Solutions

Simplify 1500V Utility-Scale Systems  with 
Yaskawa - Solectria Solar’s turnkey solutions

• Designed and built in the USA
• Lowest O&M costs
• Design for distributed and centralized

architecture                                 
• 125 kW and 166 kW inverters
• 1500V combiner box solutions

The Next Generation of American Made Inverters & Combiners

See us in
Booth #3783

Yaskawa 

Yaskawa - Solectria Solar’s Team is ready to 
provide additional information on how the SLX 
products will make your project more successful..

http://www.solectria.com

	Cover
	Contents: Features
	Contents: Departments
	Contributors
	The Wire
	QA: Streamlining Due Diligence with the IECRE
	Manufacturer Perspectives on Array Tracking Markets, Equipment and Innovation
	Solar Power International 2017 Preview: Vendor and Equipment Highlights
	3-Phase String Inverters for Commercial, Industrial and Utility-Scale Projects
	Interview: Lior Handelsman
	Advertiser Index
	Projects: Inovateus Solar
	Page View Options
	Single Page View
	Two Page View
	Full Screen Mode




