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Solar Ware Ninja^'^
Multiple Configurations for 

Maximum Flexibility
TMEIC's Solar Ware Ninja is the latest evolution of the 
highly successful Solar Ware family of inverters, joining over 
20GW of TMEIC's globally installed photovoltaic inverters. 
Continuing the legacy of high efficiency, cutting-edge 
features, and unmatched reliability, the new Ninja modular 
inverter system is the culmination of input from utilities, 
developers, and technicians.
The Ninja is a global product, performing the duties of 
both generation and energy storage. The modular system 
introduces multiple layers of flexibility to allow designers 
an almost unlimited number of options for every project. 
The advanced controls system is packed with features to 
meet not only today's smart inverter requirements, but also 
new requirements as they are introduced. Like the award
winning Samurai series of inverters, the Ninja utilizes the 
same highly reliable IGBT based power conversion system.

fr ■ '5' - ... - c;

Customizable Block
up to 6 Ninja units on the same skid. Able to combine 
PV and ESS inverters in the same lineup. A skid controller 
will manage output of the Ninja power station.
• Fully Modular design means:

• Completely independent inverters for 
increased availability

• individual MPPT for greater energy yield
• Latest generation of Smart Inverter controls platform
• Multiple output options with various MPPT ranges

• DC Zone monitoring is standard 
■ UL or lEC certified global design
• PV or Energy Storage (bi-directional)
• Outdoor rated enclosure

We drive industry

TMEIC is Bankable
• Stable, with multi billion $USD revenue
• Diversified, with decades of power electronics

experience in a variety of heavy industries, 
including metals, oil & gas, mining, and container 
cranes industries

• Manufacturing in the US and several other locations
TMEIC is Reliable
• Over 20GW of PV and ESS inverters globally
• Own exclusive use of Mitsubishi Electric's 3 level

NPS technology
• Industry leading fleet availability 

TMEIC is Support
• Award winning service
• 24/7 US based hot line
• Over 30 years PV inverter manufacturing and

R&D experience
• Comprehensive customer training programs
• Authorized Service Provider program available
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* Up to 4 inverters con be transported 
in one standard shipping corftoiner

* Overdimensioning up to 150% is 
possible

* Full power at ambient temperatures 
of up to 25*C

Robust

■ Intelligent air cooling system 
OptiCool for efhdent cooling 

* Suitable for outdoor use in all 
dimatic ambient conditions 
worldwide

Flexible

■ One dewce for oil applicofioru 
* PV application, optionally availaiv 

le with DC<oupled storage system

Eosy to Use
* Improved DC connection area
* Connection oreo for customer 

equipment
* Integrated voltage support for 

internal and external loads

SUNNY CENTRAL UP
The new Sunny Central: more power per cubic meter

With an output of up to 4600 kVA and system voltages of 1500 V DC, the SMA central inverter allows for more efficient system 
design and a reduction in specific costs for PV and battery power plants. A separate voltage supply and additional space 
are available for the installation of customer equipment. True 1500 V technology and the intelligent cooling system OptiCool 
ensure smooth operation even in extreme ambient temperature as well as a long service life of 25 years.



SUNNY CENTRAL UP

Technical Data 
DC side
MPP voltage range (at 25 ’C / of 50 *C)
Min. DC vohoge ^ / Start voltoge Vp^. ^
Max. DC voltage 
Mox. DC current Ip^ ^
Max. short<ircutt current 1^^ ^
Number oi DC inputs

Number of DC inputs with optional DC coupled storage 
Max. number of DC cables per DC input (For each polarity)
Integrated zone monitoring 
Avaiiable PV fuse sizes (per input)
Avaiiable baltwy fuse size (per input]
AC side
Nominal AC power at cos 9 (at 25 °C / at 50*C)
Nominal AC power at cos 9 ~0.8 (at 25*C / at 50*C)
Nominol AC current 1^ ^ (ot 25*C / at 50'C)
Max. total harmonic distortion
Nominal AC voltage / nominal AC vohoge range'' **
AC power frequency / range

Min. short^ireuit ratio ot the AC terminals^
Power foctor at roled power / displacement power foctor odiustable"
Efficiency

Max. efficiency’' / European efficiency’' / CEC efficiency’'
Protective Devices 
inputeide disconnecKon point 
Outputeide disconnection poni 
DC overwhage protection 
AC overvoKage protection (optional)
Lightning protecKon (according to lEC 62305-1)
Ground-fault monitoring / remote groundfauH monitoring 
Insulation monitoring
Degree of protection: dedronics/ air duct/connection area (osper lEC 60529} 
General Data 
Dimensions (W / H / D)
Weight

Selfconsumption (mox.'' / partial load” / average'')
Self-consumption (standby)
Internal auxiliary power supply 
Operating temperature range”
Noise emission^
Temperature range (standby)
Temperature range (storage)
Max. permissible voiue For relative humidity (condensing / noncondendng] 
Maximum operating altHuda above MSL” 1000 m/ 2000 m'"/ 3000 m"'
Fresh air consumption
Features

DC connection
AC connection
Communication
Enclosure / roof color
Supply for extemol loads
Standards and directives complied wirii

SC 4000 UP

88OI0 1325 V/1100V 
849 V/1030 V 

1500V 
4750 A 
6400 A

SC 4200 UP

921 to1325V/1100V 
891 V/1071 V 

1500V 
4750 A 
6400 A

busbar with 26 connections per terminal, 24 double pole fused (32 single 
pole fused]

18 double pole fused (36 single pole fused) for PV and 6 double pole fused 
for batteries

2 X 800 kemil, 2 x 400 mm’ 
o

200 A, 250 A, 315 A. 350 A. 400 A, 450 A, 500 A 
750 A

4000 kVA/3400 kVA 
3200 kW/2720 kW 

3850 A/3273 A 
< 3% at nominal power 

600 V/480 V to 720 V

4200 kVA/3570 kVA 
3360 kW/2856 kW 

3850A/3273A 
< 3% at nominal power 

630 V/504 V to 756 V
50 Hz/47 Hz to 53 Hz 
6OH2/57 Hz to 63 Hz 

>2

1 / 0.8 overexcited to 0.8 underaxcited

98.8%/98.6%/98.5% 98.8%/98.7%/98.5%

EMC standards

Quality standords and directives complied with 
• Standard features o Opiionol — not avoilobfe 
Type designotion

DC load break switch 
AC circuit breaker 

Surge arrester, type I & II 
Surge arrester, class I & II 

Lightning Protection Level III 
0/0 

o
IP54/IP34/IP34

2815 / 2318 / 1588 mm (110.8 / 91.3 / 62 J inch) 
<4000 kg/<8818.5 lb 

<8100W/< 1800 W/< 2000 W 
<370W

o Integrated 6.4 kVA transformer 
-25*Cfo60*C/-13°Fto 140*F 

63.0 dB(A)*
-40*Clo60*C/-40'Flo 140'f 
-40’Cto70*C/-40°Fto 158*F 

95% to 100% (2 monlh/y*af) / 0% to 95% 
m/0/0 */o/-

6500 m’/h

Terminal lug on each input (without fuse)
With busbar system (three busbars, one per line conductor] 

Ethernet, Modbus Master, Modbus Slave 
R>U9016/RAL7004 

0 (2.5 kVA)
CE, lEC / EN 62109-1, lEC / EN 62109-2, AR-N 4110, lEEEl 547, 

UL 840 Cot. IV, Arret6 du 23/04/08 
lEC 55011, FCC Port 15 Ctess A 

VDI/VDE 2862 page 2, DIN EN ISO 9001
* preliminory

SC 4000 UP SC 4200 UP



1) At nominal AC volhiga, nominal AC powar dacroatw in ilia same pn>poi1ion
2) Efficiency meosuredwirtiovHnIemal power sup^
3) Efficiency measured wilh internal pcrwer supply
4) Selfconsumption at rated operation
5} Selfconsumption at < 7S% Pn at 25*C 
6) SeKconsumption overoged out from 5% to 100% Pn at 25*C

7} Sound pressure level Ota distance of 10 m
8} Values opply only to inverters. Permissible volues for SMA MV solutions from 

SMA con be found in the corresponding dota sheets.
9) A shortcircuit ratio of < 2 requires a special approval from SMA

10) Depending on the DC voltage
11) Earlier temparaturedependentdorotingand reduction of DC opencitcuitvdtage

Technical Dofo 
DC side
MPP voltage ronge (at 25 *C / at 50 *C)
Min. DC voltage ,*. / Stort voltage
Max. DC voltage V^^ ^
Max, DC current 1^^
Max. shortcircuit current ^

Number of DC inputs

Number of DC irtpirls wilh optional DC coupled storage 
Max. number of DC cables per DC input (for eodi polarity}
Integrated zone monitoring 
Available PV fuse sizes (per Input)
Available battery fuse size (per input)
AC side
Nominal AC power at cos <p ~ I (at 25 *C / at 50*C)
Nominal AC power ot cos «p “O.B (at 25*C/ot 50'C)
Nominal AC current 1^ (ot 25“C / at 50*C]
Max. lotol harmonic distortion
Nominal AC voltage / nominal AC voltage ronge"*'
AC power frequency / range

Min. shortcircuit ratio ot the AC terminals*'
Power factor ot rated power / displacement power factor adjustable"
Efficiency

Max. efficiency’' / European effidancy’' / CEC efficiency’'

Protecfive Devices 
Input^ida disconnection point 
Output-side disconnection point 
DC overvohoge protection 
AC overvoltage protection (optional)
Lightning protection (according to lEC 62305-1)
Ground-fault monitoring / remote ground^ull monitoring 
Insulation monitoring
Degree of protection; electronics / air duct / connection area (as per lEC 60529} 
General Data 
Dimensions (W / H / D)
Weight

Self<on$umption (max.*' / portial load" / averoge*']
Self<onsumption (standby)
Internal auxiliary power supply 
Operating temperature range"
Noise emission^
Temperature ronge (standby)
Temperature range (storage)
Max. permissible volue for relative humidity (condensing / non-condensing] 
Moximum operaling altitude above MSL" 1000 m/2000 m'"/3000 m'"
Fresh air consumption
Features

DC connection
AC connection
Communication

Enclosure / roof color
Supply for external loads
Standards and directives complied with

EMC standards

Quality standards and directives complied with 
• Standard features O Optiotral — not available * preTiminary 
Type designation

SC 4400 UP

962tol325V/1lOOV 
934 V / 1112 V 

1500V 
4750 A 
6400 A

SC 4600 UP

1003 to 1325 V/ 1100 V 
976V/1153V 

1500 V 
4750 A 
6400 A

Busbar with 26 connections per terminal, 24 double pole fused (32 single 
pole fused)

18 double pole fused (36 single pole fused) lor PV and 6 double pole fused 
for batteries

2 X 800 kcmil, 2 x 400 mm’ 
o

200 A 250 A, 315 A. 350 A. 400 A, 450 A. 500 A 
750 A

4400 kVA / 3740 kVA 
3520 kW / 2992 kW 

3850 A / 3273 A 
< 3% at nominal power 

660 V/528 V to 759 V

4600kVA/3910kVA 
3680kW/3128kW 

3850A/3273A 
< 3% at nominal power 

690 V/552 V to 759 V
50 Hz/47 Hz to 53 Hz 
60 Hz/57 Hz to 63 Hz 

>2

• 1/0.8 overexdled to 0.6 underexcited

98;8%/98.7%/98.5% 98.9%/98.7%/98 J%

DC load break switch 
AC circuit breaker 

Surge arrester, type I & II 
Surge arrester, class I & II 

Ughtning Protection Level III 
0/0 

O

IP54/IP34/IP34

2815/2318/1588 mm (110.8/91.3/62.5 inch) 
<4000 kg/<8818.5 lb 

<8100W/< 1800 W/< 2000 W 
<370W

O Integrated 6.4 kVA transformer 
-25*Clo 60*C/-13°Fto 140'F 

63.0 dB(A)*
-40*Cfo60'C/-40'Fto 140*F 
-40*Cto70*C/-40*Fto 158*F 

95% to 100% (2 month/yeor) / 0% to 95%
• /o/- 

6500 m*/h

Terminal lug on each input (without fuse)
With bu^ar system (three busbars, one per line conductor) 

Ethernet, Modbus Master, Modbus Slave 
RAL9016/RAL7004 

O (2.5 kVA)
CE, lEC / EN 62109-1, IBC / EN 62109-2, AR-N 4110, lEEEl 547, 

UL 840 Cot. IV, Arrete du 23/04/08 
lEC 55011, FCC Part 15 Class A 

VDl/VOE 2862 page 2, DIN EN ISO 9001

SC 4400 UP SC 4600 UP



SYSTEM DIAGRAM Sunny sijkTAi

PV Power plant

SMA Uttliiy Power System

SMA POWER 
PtANT MANAOER

MV Power Station

POINT OFINTERCONNEaiON
MV

SWITCHGEAR
MV

transformerDC COMBINEP SUtINY centralPV GENERATOR UTiUTY GRIP

TEMPERATURE BEHAVIOR (at 1000 m)

4600

4«00

4400

4200

4000

3800

2 3600

3400

3200

3000

?r’

•so 45 40 -35 -30 -25 -20 IS -10 S 0 5 10 IS 20 2S 30 35 40 45 SO 55 60

Temperature [°C]

I MoKlmum potMT range ■ Derating Iwol 1 | Derafing le««l 2SC 4000 UP 
SC 4200 UP

SC 4400 UP 
SC 4600 UP

www.SMA-Solar.com SMA Solar Technology
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LR4-72HBD

425-445M
High Efficiency
Low LiD Bifacial PERC with
Half-cut Technology

10-year Warranty for Materials and Processing; 
30-year Warranty for Extra Linear Power Output

i+2.7S%
+4.00%

+4.95%
+6.50%

84.95%:

Complete System and Product Certifications

lEC 61215. IEC61730. UL1703
ISO 9001:2008; ISO Quality Management System
ISO 14001: 2004: ISO Environment Management System
TS62941: Guideline for module design qualification and type approval
OHSAS 18001: 2007 Occupational Health and Safety

«. Ce
' Speciiicaiions suPjec; to technical changes and tests. LONG! Solar 

reserves ihe right o( interpretation

Front side performance equivalent to conventional low LID mono PERC:
- High module conversion efficiency (up to 19.9%}
- Better energy yield with excellent low irradiance performance and temperature coefficient
- First year power degradation <2%

Bifacial technology enables additional energy harvesting from rear side (up to 25%)

Glass/glass lamination ensures 30 year product lifetime, with annual power degradation < 0.45%, 
1500V compatible to reduce BOS cost

Solid PID resistance ensured by solar cell process optimizatton and careful module BOM selecbon 

Reduced resistive loss with lower operating current 

Higher energy yield with lower operating temperature

Reduced hot spot risk with optimized electrical design and lower operating current

LONGI Room 801, Tower 3, Luiiazui Financial Plara, No.826 Century Avenue, Pudong Shanghai. 200120, China 
Tel +86 21-80162606 E mail. module@)longi-silicon.com FacebooX: www.facebook.com/LONGi Solar

Note; Due to continuous technical innovation. R&O and improvement, technical data above mentioned may be of modification accordingly. LONG) Solar have the sole right to make 
such modification at anytime without further notice; Demanding party shall request for the latest datasheet for such as contract need, and make it a consisting and binding part of 
lawful documentation duly signed by both parties.

201909t00ran



Design (mm)
LR4-72HBD 425~445M

Mechanical Parameters Operating Parameters

trr-ra
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CellOhentstion; 144 (6x24)
Jurtction Bote IP68. three diodes 
Output Cable: 4mrr\^, 300mm in length.

length can be customized
QassrOual^ass

20mm tempered^
Frame: Anodic aluminum aHo/frame 
Wfeighc 29.5kg

Dimension: 2131xl052x3&nm 
Padaging: 30pcs per pallet 

150pcsoer20’GP 
60CtXS0er4O’HC

Electrical Characteristics

Operational Temperature:-40 C ~+8S'C 
Power Output Toterartce: 0 ~+5 W 
Vbc and be Toieance; ±3%
Maximum System \tohage; CCIBOOV (lEC/UL) 
Madmum Series Fuse Rating; 20A 
Nominal Operatir^ Cell Temperatue 45±2 C 
Safety Oass: Oass II 
Rre Rating: ULtype3 
BifedaHty: Glazin^TOK

Test uncertainty for Pmax: l3%

Model Number LR4-72HB0-425M LR4-72H8D-430M LR4-72HBD-435M LR4-72HBCM40M LR4-72HBD-445M

Testing Condition STC NOCT STC NOCT STC NOCT STC NOCT STC NOCT

Maximum Power (Pmax/W) 425 316.0 430 319.7 435 323.5 440 ; 3272 445 331 1
Open Circuit Voltage (Voc/V) 49.4 46.0 49.6 46.2 49.8 46.4 49.9 46.5 50.1 46.7

Short Circuit Current (Isc/A) 11.02 8.93 11.09 : 8.98 11.16 904 11.25 ; 911 11.32 9.16 1
Voltage at Maximum Power (Vmp/V) 41.0 38.1 41.2 38.2 41.4 38.4 41.5 385 41.7 38.7

Current at Ma)dmum Power (Imp/A) 10.37 ; 8.a) ' 10.44 : 8.36 1031 8.42 10.61 j 8.50 10;^ ;
Module Efficiencv(%) 19.0 19,2 19.4 19.6 19.9

STC (Standard Testing Omditions): Irradiance lOOOW/m’, Ceil Temperature 25 C, Spectra at AM1.5

NOCT (Nominal Operating Cell Temperature); Irradiance 800W/m^ Ambient Temperature 20 C, Spectra at AM1.5, Wind at Im/S 

Electrical characteristics with different rear stde power gain (reference to 425W front)

Mi

Pmax/W (SC/A Imp/A
446 49,4 11.58 41.0 10.88 5%
468 49.4 12.13 • T' _ 41.0 _489 49.5 12.68 41,1 11.92 15%
510 49.5 13.23 i- 41.1 12.44 m.531 49.5 13.78 41.1 12.96 25%

Temperature Ratings ( STC )

Temperature Coefficient of Isc +0.060%/ C

Temperature Coefficient of Voc -0.3(X)%/ C

Temperature Coefficient of Pmax -0 370%/ C

l-V Curve

Current-Voltage Curve (LR4-72HBD-425M)

Mechanical Loading

Front Side Maximum Static Loading 

Rear Side Maximum Static Loading 

Hailstone Test

Power-Voltage Curve (LR4-72HBD-425M)

5400Pa 

2400Pa

2Smm Hailstone at the speed of 23m/s

Current-Voltage Curve (LR4-72HBD-425M)

------C«'| I«Fnp.35'C

_^C«ii T^ptSS*C

LONCI

Voltage M

Room 801. Tower 3. Lujiazui Financial Plaza, No.$26 Century Avenue, Pudong Shanghai, 200120, China 
Tel: +86-21-80162606 E-mail module@longi-silicon.com Facebook: www.facebook.com/LONGi Solar

Note: Due to continuous technical Innovation, R&D and Improvement, technical data above mentioned may be of modification accordingly. uONGl Solar have the sole right to make 
such modification at anytime without further notice; Demanding party shall request for the latest datasheet for such as contract need, and make it a consisting and binding part of 
lawful documentation duly signed by both parries.

201909100raft



CanadianSolar

BiHiKu
SUPER HIGH POWER BIFACIAL POLY PERC MODULE

390 W'410 W
UP TO 30% MORE POWER FROM THE BACK SIDE 

CS3W-3901395140014051410P B-AG

MORE POWER

Axtra\ Up to 30% more power from the 
backside

SSssSEES

FRONT BACK

@̂ 24 % more front side power
llll / than conventional modules

LowNMOT:41
( 41 ®C ) Low temperature coefficient (Pmax): 

-0.37 % / "C

30years

(D+ 1 Better shading tolerance

MORE RELIABLE

0 Lower internal current, 
lower hot spot temperature

Minimizes micro-cracks and 
^ J snail trails

/* * *\ snow load up to 5400 Pa,
V •" y wind load up to 2400 Pa *

linear power output warranty*

12 t enhanced product warranty on 
y«^ J materials and workmanship*

*Accordlng to the applicable Canadian Solar Umited Warranty Statement

MANAGEMENT SYSTEM CERTIFICATES*

ISO 9001 ;2015 / Quality management system
ISO 14001:2015 / Standards for environmental management system
OHSAS18001:2007 / International standards for occupational health & safe^

PRODUCT CERTIFICATES*

lEC 61215 / lEC 61730: VDE / CE / MCS / INMETRO 
UL 1703 / lEC 61215 performance: CEC listed (US)
UL 1703: CSA / lEC 61701 ED2: VDE / lEC 62716: VDE / lEC 60068-2-68; SGS 
Take-e-way

^ €:.C € © 0 —
* As there are different certification requirements In different markets, please contact 
your local Canadian Solar sales representative for the specific certificates applicable to the 
products in the region in which the products are to be used.

Fire Class A and Type 3 / Type 13
CANADIAN SOLAR (USA), INC. is committed to providing high 
quality solar products, solar system solutions and services to 
customers around the world. No. 1 module supplier for quality 
and performance/price ratio in IMS Module Customer Insight 
Survey. As a leading PV project developer and manufacturer 
of solar modules with over 36 GW deployed around the world 
since 2001.

* For detailed information, please refer to Installation Manual.

CANADIAN SOLAR (USA), INC.
3000 Oak Road, Suite 400, Walnut Creek, CA 94597, USA | www.canadiansolar.com/na | sales.us@canadiansolar.com



ENGINEERING DRAWING (mm)

Rear View
,am________________ .

CS3W-400PB-AG / I-V CURVES

Frame Cross Section

MoutiBog

4>10k7

—

j.

^ 8 SgS

Mounting Hole

/ >

ELECTRICAL DATA | STC*
Nominal Opt. Opt. Open Short

Max.
Power

Operating Operating Circuit Circuit Module 
Voltage Current Voltage Current Efficiency

(Pmax) (Vmp) (Imp) (Voc) (Isc)
CS3W-390PB-AG 390 W 38.3 V 10.19A 46.8 V 10.74 A 17.45%

5% 410 W 38.3 V 10.71 A 46.8 V 11.28A 18.35%
Bifacial 10% 429 W 38.3 V 11.21 A 46.8 V 11.81 A 19.20%
Gain** 20% 468 W 38.3 V 12.23 A 46.8 V 12.89 A 20.95%

30% 507 W 38.3 V 13.25 A 46.8 V 13.96 A 22.69%
CS3W-395PB-AG 395 W 38.5 V 10.26 A 47 V 10.82 A 17.68%

5% 415W 38.5 V 10.78 A 47 V 11.36A 18.57%
Bifacial 10% 435 W 38.5 V 11.3A 47 V 11.9A 19.47%
Gain** 20% 474 W 38.5 V 12.31 A 47 V 12.98 A 21.21%

30% 513W 38.5 V 13.34 A 47 V 14.07 A 22.96%
CS3W-400PB-AG 400 W 38.7 V 10.34 A 47.2 V 10.9A 17.90%

5% 420 W 38.7 V 10.86 A 47.2 V 11.45 A 18.80%
Bifacial 10% 440 W 38.7 V 11.37 A 47.2 V 11.99 A 19.69%
Gain** 20% 480 W 38.7 V 12.41 A 47.2 V 13.08 A 21.48%

30% 520 W 38.7 V 13.44 A 47.2 V 14.17 A 23.27%
CS3W-405PB-AG 405 W 38.9 V 10.42 A 47.4 V 10.98 A 18.13%

5% 425 W 38.9 V 10.94 A 47.4 V 11.53A 19.02%
Bifacial 10% 445 W 38.9 V 11.46A 47.4 V 12.08 A 19.92%
Gain** 20% 486 W 38.9 V 12.5 A 47.4 V 13.18A 21.75%

30% 527 W 38.9 V 13.56 A 47.4 V 14.27 A 23.59%
CS3W-410PB-AG 410W 39.1 V 10.49 A 47.6 V 11.06 A 18.35%

5% 431 W 39.1 V 11.03 A 47.6 V 11.61 A 19.29%
Bifacial 10% 451 W 39.1 V 11.54A 47.6 V 12.17A 20.18%
Gain** 20% 492 W 39.1 V 12.59 A 47.6 V 13.27 A 22.02%

30% 533 W 39.1 V 13.64 A 47.6 V 14.38 A 23.85%
* Under Standard Test Conditions(STC)of irradianceof 1000W/m^ spectrum AM 1.5 and cell 
temperature of 25*C.
** Bifacial Gain: The additional gain from the back side compared to the power of the front side 
at the standard test condition. It depends on mounting (structure, height, tilt angle etc.) and 
albedo of the ground.

-40*C - +85^C
ELECTRICAL DATA 
Operating Temperature 
Max. System Volta_ge 1500V (IEC/UL)or1000V(IEC/UL)

Module Fire Performance or CLASS A (IEC61730)
Max. Series Fuse Rating 25 A 
Application Classificatjon _ Class A 
Power Tolerance_ _0''*‘5W 
Power Bifaciality* 70 %
* Power Bifaciality = Pmax,,^, / Pma*,^ both Pmax,,,, and Pmax^ are tested under STC, Bifacia
lity Tolerance; ±5%

* The specifications and key features contained in this datasheet may deviate slightly from our 
actual products due to the on-going innovation and product enhancement. Canadian Solar Inc 
reserves the right to make necessary adjustment to the information described herein at anytime 
without further notice.
Please be kindly advised that PV modules should be handled and Installed by qualified people 
who have professional skills and please carefully read the safety and Installation instructions 
before using our PV modules.

S10 1520 2S303S404SSO

1000 W/m' 
aoow/m 
600 W/m 
400 W/m 
200 W/m

ELECTRICAL DATA I NMOT*

5101S202S303S40 4SSO

5*C 
2S'C I 
45‘C I 
65*C I

CS3W-390PB-A6

Nominal 
Max. 

Power 
(Pmax) 
291 W

Opt. Opt.
Operating Operating 
Voltage Current 
(Vmp) (Imp)
35.7 V 8.15 A

Open 
Circuit 
Voltage 

(Vocl 
44.0 V

Short 
Circuit 
Current 

(Isc) _ 
8.66 A_

CS3W-395PB-AG 295 W 35.9 V 8.21 A 44.2 V 8.72 A
CS3W-400PB-A6 299 W 36.1 V 8.27 A 44.4 V 8.79 A
CS3W-405PB-AG 302 W 36.3 V 8.33 A 44.6 V 8.85 A
CS3W-410PB-AG 306 W 36.5 V 8.39 A 44.8 V 8.92 A
* Under Nominal Module Operating Temperature (NMOTI, Irradlance of 800 W/m^ 
spectrum AM 1.5. ambient temperature 20*C, wind speed 1 m/s.

MECHANICAL DATA
Specification
Cell Type
Cell Arrangement
Dimensions
Weight
Front / Back Glass
Frame
J-Box
Cable

Cable Length

Data
Poly-crystalline
144[yx{12X6)]
2132«1048 - 30 mm (83.9 Ml .3»l'.2 in) 
28.2 kg (62.2 lbs) _ ___
2.0 mm heat strengthened glass 
Anodized aluminium alloy 
IP68, 3 diodes
4.0 mm^ (lEQ, 12 AWG(UL)

Portrait: 400 mm (15.7 in) (+) /280 mm
cdu e Lenyin (11.0 In) (-); landscape: 1400 mm (55.1
(Including Connector) (n); leap-frog connection: 1850 mm (72.8 in)*
Connector 
Per Pallet

T4 series 
35 pieces

Per Container (40’ HQ) ^60 pieces (only for US

* For detailed information, please contact your local Canadian Solar sales and 
technical representatives.

TEMPERATURE CHARACTERISTICS 
Specification Data
Temperature Coefficient (Pmax) -0.37 % / “C
Temperature Coefficient (Voc) -0.29 % / ®C
Temperature Coefficient (Isc) 0.05 % / ®C
Nominal Module Operating Temperature 41 ± 3°C

PARTNER SECTION

CANADIAN SOLAR (USA), INC. November 2019 | All rights reserved { PV Module Datasheet v5.584_F26F27J1_NA



Harvest the Sunshine

'i

450W MBB Bifacial Mono PERC 
j Half-cell Double Glass Module 

' JAM78D10 430-450/MB SB

Introduction

Assembled with MBB bifacial PERCIUM cells and half-cell confguration, these 
double glass modules have the capability of converting the incident light from the 
rear side together with the front side into electricity, providing higher output power, 
tower temperature coefficient, less shading loss, as well as enhanced tolerance for 
mechanical loading.

J

Higher output power
/ \

V > L J

/
Less shading effect fii\ J i ® )

More reliable, more stable 
power generation

Lower temperature coefficient

Superior Warranty

■ 12-year product warranty 
' 30-year linear power output warranty

0.5% Annual Degradation 
Ovei- 30 years

SOyev

Additional Value From 30-Year Warranty ■ JA Standard

J A SOLAR

Comprehensive Certificates

lEC 61215, lEC 61730, UL 61215, UL 61730

ISO 9001: 2015 Quality management systems

ISO 14001: 2015 Environmental management systems

OHSAS 18001; 2007 Occupational health and safety manage
ment systems

lEC TS 62941: 2016 Terrestrial photovoltaic (PV) modules - 
Guidelines for increased confidence in PV module design 
qualification and type approval

www.jasolar.com 
Spsclflcations subject to technical changes and tests. 

JA Solar reserves the right of final Interpretation.



J A SOLAR JAM78D10 430-450/MB
MECHANICAL DIAGRAMS
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SPECIFICATIONS

Cell Mono

Weight 29.0kg±3%

Dimensions 2198±2mm» 1005±2mm*35±1 mm

Cable Cross Section Size 4mm*(l2 AWG)

No. ofcells 156 <6«26i

Junction Box IP68, 3 d'lodes

Connector QC 4 10-35

Cable Length Portrait;300mm(+)/400mm{-);
(Including Connector) Landscape: 1200mm{+)/l 200mm(-)

Front Glass/Back Glass 

Packaging Configuration

2.0mm/2 0mm 

30 Per Pallet

ELECTRICAL PARAMETERS AT STC
TYPE

JAM78D10 JAM78D10 JAM78D10 JAM78D10 JAM78D10
-430/M8 -435/MB -440/MB -445/MB -450/MB

Rated Maximum Power(Pmax) [W] 430 435 440 445 450

Open Circuit Voltage(Voc) [V]
52.46 5274 53.01 5329 53.58

Maximum Power Vbltage(Vmp) [V]
43.93 44.31 44.68 44.96 45.28

Short Circuit Current(lsc) (A] 1028 10.32 10 37 10.42 10.46

Maximum Power Current(lmp) [A]
9.79 9.82 9.85 9.90 9.94

Module Efficiency [%]
19.5 19.7 199 20.1 20.4

Power Tolerance

Temperature Coeffiaent of lsc(o_lsc) 
Temperature Coefficient of Voc(p_Voc) 
Temperature Coefficient of Pmax(v_Pmp) 
STC

0-+5W 
+0.044%/C 
-0.272%/r 
-0.354%/L

Irradlance lOOOW/nF. cell temperature 25'C. AM1.SG

Remark Eiectrcai dala rn this catalog Oo not refer to a single module and tney are not pan of the offer Tney only serve for comparison among different module types

ELECTRICAL CHARACTERISTICS WITH DIFFERENT REAR SIDE POWER GAIN(REFRENCE TO 43SW FRONT) OPERATING CONDITIONS
Backside Power Gam 5% 10% 15% 20% 25% Maximum System Voitage 1500V DC(UL)

Rated Max Power(Pmax) [W] 457 479 500 522 544 Operating Temperature -40-C~+85O

Open Circuit Voitage(Voc) [V] 53.60 53 60 53.60 53.70 53.70 Maximum Series Fuse 20A

Max Power Voitage(Vmp) [V] 44.35 44.35 44.35 44.45 44.45 Maximum Static Load.Front* 
Maximum Static Load,Back*

5400Pa(112ibm*) 
2400Pa(50 Ib/fP)

Short Circuit Current(lsc) [A] 10.82 11.33 11 85 1236 12 88 NOCT 45±21

Max Power Cun^ntfimp) [A] 10.30 10.79 11.28 11.74 12.23 Bifeciaiity** 70%±5%

'For NexTracker insaiiaiions Maximum Static Load Front is iSOOPa while Maximum Static Load. Back is IBOOPa 
■■Bitaaaiiiy=Pma> rear/Raieo Pmax front

Fire Performance ULType 29

CHARACTERISTICS

Current-Voltage Curve JAM78D10-440/MB Power-Voltage Curve JAM78D10-440/MB Current-Voltage Curve JAM78D10-440/MB

tooow.m

aOOW'nr

eoow'tn-
«00w.nr

0 30 4voitage(V)

------ ttWOWnr
-----  aOOW'iir
----- aOOW'rrr
-----  400Ww
----- 200W/nr/

Premium Ceils, Premium Modules
Vollage(V)

Version No Global_EN_20200422A



Mono Multi Solutions
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THE DRAFT
DUOMAX twin

BIFACIAL DUAL GLASS 144 CELL MULTI BUSBAR MODULE

144-Cell
MONOCRYSTALLINE MODULE

----------------------------- ?
390-410W !
POWER OUTPUT RANGE

20.2%
MAXIMUM EFFICIENCY

0-+5W
POSITIVE POWER TOLERANCE

Founded in 1997. Trina Solar is the world's leading 
total solution provider for solar energy. With local 
presence around the globe, Trina Solar Is able to 
provide exceptional service to each customer in 
each market and deliver our innovative, reliable 
products with the backing of Trina as a strong, 
bankable brand. Trina Solar now distributes its PV 
products to over 100 countries all over the world. 
We are committed to building strategic, mutually 
beneycial collaborations with installers, developers, 
distributorsand other partners In driving smart 
energy together.

Comprehensive Products 
and System Certificates
IEC61215/IEC61730/IEC61701/IEC62716 
ISO 9001: Quality Management System 
ISO 14001: Environmental Management System 
IS014064: Greenhouse Cases Emissions Veriycation 
OHSAS16001: Occupation Health and Safety 

Management System

AOttCB

C€ O

Trinasolar

PRODUCTS

TSM-DEC15MC.20(II)
POWER RANGE 

390-410W

High power output
•Up to 410W front power and 20.2% module effiiency with half-cut and 

MBB (Multi Busbar) technology enabling higher BOS savings
• Lower resistance of half-cut cells ensures higher power

Certified to perform in highly challenging environments
• High PID resistance through cell process and module material control
• Resistant to salt, acid, sand, and ammonia
• Proven to be reliable in high temperature and humidity areas
• Certified to the best fire class A
• Minimizes micro-crack and snail trails
• Certified to 5400 Pa positive load and 2400 Pa negative load

High energy generation, low LCOE
• up to 2S% additional power gain from back side, depending on the albedo
• Excellent 3rd party validated lAM and low light performance with cell 

process and module material optimization
• Low temp coefficient (-0.35%) and NMOT increases energy production
• Better anti-shading performance and lower operating temperature
• Higher power from same installation footprint as standard modules

Easy to install wide application
• Frame design enables compatibility with standard installation methods
• Deployable for ground mounted utility, carports, and agricultural projects
• Safe and easy to transport handle, and install like normal framed modules

Trina Solar's DUOMAX Performance Warranty

Tiina^ DUOMAX Waianly

15

Ftoni the Znd year to the 10th year, the average annual power decline will he no mwe than U.S%



DUOMAX^ BIFACIAL DUAL GLASS 144 HALF-CELL MODULE

DIMENSIONS OF PV MODULE (mm)
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l-V CURVES OF PV M00ULE(405 W)

P-V CURVES OF PV M0DULE(405W)

ELECTRICAL DATA (STC)

Peak Power Watts-PH*x (Wp)* 390 395 400 405 410

Power Output Tolerance-PMM (W) 0-+5

Maximum Power Voltage-VMpr (V) 40.2 40.5 40.8 41.1 41.4

Maximum PowerCurrent-lMi>(A) 9.71 9.76 9.81 9.86 9.91

Open Circuit Voltage-Vcx (V) 48.5 48,7 4B.9 49.1 49.3

Short Circuit Current-lsc (A) I'*-??. 1029 
• ' 1

10.33
1 ' F •

M.37 t
ow* 1 r * 1 T M ri

10.41
1 « 5

Module Efficiency n »(%) 19.2 19,5 19.7 20.0 202

STC Ittadiancb lOOOW/iiY. Cell Tempeiature ZS*C. Ait Mass AMI .5. ’Measuimgtoleiarce:

ELECTRICAL DATA (NMOT)

Maximum Power-Ptwx (Wp) 295 299 302 306 310

Maximum Power Voltage*VHPci(V) 37.7 38.0 38.3 38.6 38.9

Maximum Power Current-I«» (A) 7.82 7.86 7.90 7.93 7.97

Open Orcuit Voltage-Voc (V) 4S.7 45.9 46.1 46.3 466

Short Orcuit Current-lsc (A) 8.26 8.29 8.33 8.36 8.39

NMOT:ltridianctal0OOW/m'. Ambient Temperature ?0°C.Wina Speed Im/s

Electrical characteristics with different rear side power gains (referertced specifically to 405 Wp front)’ ’
Maximum Power-PHw (Wp) 425 446 466 486 506

Maximum Power Voltage-V>«* (V) 41.1 411 411 411 411

Maximum Power Current-ltw (A) 10.35 10.85 11.34 11.83 12.33

Open Circuit Voltage-Voc (V) 492 49.3 49.4 49.5 49.6

Short Orcuit Current-lsc (A) 10.89 11.41 11.93 12.44 12.96

'thnax gain 5% .IP^ .. 15% 20% 25%

Power Bilaciality 70:S4<:

MECHANICAL DATA 
S(^ar Cells 
Cell Orientation 
Module Dimensions 
Weight 
Front Glass 
Encapsulant material 
Back Class 
Frame 
J-Box 
Cables

Connector

Monocrystalline
144cells(6«24)

2024 * 1002 >■ 30 mm (79.69 * 39.45 * 1.18 inches)
26.0 kg (57.3 lb)
2.0 mm (0.08 inches). High Transmission, AR Coated Heat Strengthened Glass 
POE/EVA

2.0 mm (0.08 inches). Heat Strengthened Class (White Grid Glass)
30mm (1.18 inches) Anodized Aluminium Alloy 
IP 68 rated

Photovoltaic Technology Cable 4.0 mm^ (0.006 Inches^)
Portrait: 280/280 mm (11.02/11.02 inches)
Landscape: 1900/1900 mm (74.80/74.80 inches)

TrinaTS4

TEMPERATURE RATINGS 
NMOT (NoniirW Hoiiduft Op*rntng T«mp*rstun) 
Temperature Coefficient of Pmaa 
Temperature Coefficient of V« 
Temperature Coefficient of l«

41*C(±3»C) 
-0.35%/*C 
- 0.25%/^ 
0.04%/»C

MAXIMUMRATINGS 
Operational Temperature 
Maximum SystemVoltage

Max Series Fuse Rating

fllonol connect Fuse in Ccxnbinm Bo> with two o> more sitings in peiellelconnectian)

-40~+85*C 
1500V DC (lEC) 
ISOOVDC(UL) 
20A

WARRANTY

10 year Product Workmanship Warrant 
30 year Power Warranty

(Please refer to product warranty for detads)

** Back-sfde power gain varies depending upon the specific project albedo

PACKAGING CONFIGURATION 
Modules per box: 35 pieces 
Modulesper40'contalnen770pleces

Trinasolar CAUTION: READ SAFETY AND INSTALLATION INSTRUCTIONS BEFORE USING THE PROOUQ.
O 2019 Trina Solar Limited. All rights reserved. Specifications included in this datasheet are subject to change without notice. 
Version number: T5M_DEG15MC20_EN_2020_8ME www.tfinasolar.com



First Solan
MODULE DATASHEET

420-445 Watts 

17%+ Efficiency

INDUSTRY-LEADING MODULE WARRANTY’

98% WARRANTY START POINT

n CO/ WARRANTED ANNUAL 
U > O /O DEGRADATION RATE

Q.

s
i
o

Years

• 25-Year Linear Performance Warranty
• 10-Year Limited Product Warranty

First Solar, Inc. | firstsolar.com | jnfo@firstsolar.coin

First Solar Series 6™
NEXT GENERATION THIN FILM SOLAR TECHNOLOGY

HIGH-POWER PV MODULES
First Solar Series 6™ photovoltaic (PV) module sets a new industry 
benchmark for reliable energy production, optimized design and 
environmental performance. Series 6 modules are optimized for 
every stage of your application, significantly reducing balance of 
system, shipping, and operating costs.

MORE ENERGY PER MODULE
• More watts per connection and per lift {420-h watts) than 

72-cell silicon modules
• With superior temperature coefficient, spectral response 

and shading behavior. Series 6 modules generate up to 
8% more energy per watt than conventional crystalline 
silicon solar modules

• Anti-reflective coated glass enhances energy production

INNOVATIVE MODULE DESIGN
■ Under-mount frame allows for simple and fast installation
• SpeedSlots^*^ combine the robustness of bottom 

mounting with the speed of top clamping while utilizing 
fewer fasteners

• Dual junction box optimizes module-to-module connections

• Under-mount frame provides the cleaning and snow- 
shedding benefits of a frameless module, protects edges 
against breakage and enables horizontal stacking

PROVEN LONG-TERM RELIABILITY
• Manufactured using methods and process adapted from 

Series 4 modules - the most tested solar modules in 
the industry

■ Independently tested and certified for reliable 
performance that exceeds lEC standards in high 
temperature, high humidity, extreme desert and coastal 
applications

BEST ENVIRONMENTAL PROFILE
• Fastest energy payback time and smallest carbon and 

water footprint in the industry
• Global PV collection and recycling services available 

through First Solar or customer-selected third-party

PO 5-401 06 I FEB 2019

D

D

0



FIRST SOLAR SERIES 6^

MODEL TYPES AND RATINGS AT STANDARD TEST CONDITIONS {1000W/m\ AM 1.5.25'’C)’

NOMINAL VALUES
fSW20
F5-6420A

fS-642S
1 FS-6425A

FS 6430
FS-6430A

fS 6435
FS-6435A

FS 6440
FS-6440A

FS-6445
FS-6445A

Nominal Power (-0/-f5%) Pma.iWi 420.0 425.0 430.0 435,0 440.0 445.0

Efficiency |%) % 17.0 17.2
1

17.6 17,8 18.0

Voltage at Pmax Vma«<V) 180.4 181.5 ' 182.6 183.6 184.7 185.7

Current at Pma« Imax(A) 2,33 2.34 2,36 2.37 2.38 2.40

Open Circuit Voltage Vof. (V)
218.5 ; 218.9 219.2 219.6 220.0 220.4

Short Circuit Current Isc (A) 2.54 2.54 ' 2.54 2.55 2.55 2.56

Maximum System Voltage Vsvs (VI 1500'

Limiting Reverse Current Ir (A) 6.0

Maximum Senes Fuse L;l (A) 6.0

CERTIFICATIONS AND TESTS

61215 & 61730 1500V^C£ 
61701 Salt Mist Corrosion 
60068-2-68 Oust and Sand 
Resistance

nr-; ——
UL 1703 1500V Listed'

REGIONAlCERTtFICAnONS

CSI Eligible
MCS
InMetro'

JEr
S<l

RATINGS AT NOMINAL OPERATING CELL TEMPERATURE OF 45®C (SOOW/m-, 20°C airtemperalure.AM 1.5, Ini/swind speed)'
EXTENDED OURAHUTY TESTS.
ANSI/CAN/CSA-C450-18

Nominal Power Pm.-,> iWi 317.? 320 9 3?4.7 328,5
1

.332.4 336.0 Long-Term Sequential

Voltage at Pm,\. Vma.(V) 168.7 169.8 170.9 172.0 173.1 174.1 Thresher Test

- _ PlO Resistant
Current at Pmah ImaaiA] 1.88 1.89 1.90 1.91 1.92 1.93

. _ . ■_______________

i1

Open Circuit Voltage Voc (V) 206.3 206.6 1 207.0 207.3 207.7 208.0
ISO 9001:2015 & 14001:2015

Short Circuit Current Ur. (A| 2.04 2.05 2.05 2.06 2.06 2.06
OHSAS 18001:2007
ISO 45001:2018

TEMPERATURE CHARACTERISTICS 1
:u irur.j.i , L, BB C€

Temperature Coefficient of P^^, T. (P«.) •0.32%/®C iTemperature Range tr .'I'r
Temperature Coefficient of V T,(V ) 0.28V'C c(^w

Temperature Coefficient of 1.
,

T,(l, 1 ■r0.04%/'C LBTO ^

MECHAMCAL DESCRIPTION

Length 2009mm

Width 1232mm

Thickness 49mm

Area 2.47m^

Module Weight 36kg

Leadwire®
2.5mm?. 720mm (+) & Bulkhead (-)

Connectors MC4-EV0 2
Bypass Diode N/A

Cell Type Thin film CdTe semiconductor, up to 264 cells

Frame Material Anodized Aluminum

Front Glass 2.8mm heat strengthened

Series 6A’“ includes anti-refiective coating

Back Glass 2.2mm heat strengthened
Encapsulation

Laminate niatenal with edge seal

Frame to Glass Adhesive Silicone

Load Rating 2400Pa

PACKAGING INFORMATION
Modules

Per Pallet
26 Pallet Dimensions 2200 x 1300 x 1150mm

(L X Wx H) (86 X 51 x 45in)
Pallet
Weight 1051kg Pallets per 40' Jg

Container

MECHANICAL DRAWING

iMvi,iii m purrra>i

^ I imilvd power r«u]{/uT <ind ;>rit(1ucT wi»rritniie& %uPieci I" wartdhi> u-rmfi .dm 4.<»riimiuns 
* r.11 mgs ilO^. unless specified or h»rf wise Spvvtr<«ii<tms .>•» xu(<ter r ti. change

M**iisuremeriT iincetrkhnt) af>|i(u.>s 
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fEt. ej?30t /Olf^ci.issM Ult: 1703 lOOOV tiMetf 
LuaOwkrc' letigTh htmi )iir>ctmri hot eiiT Id connector mating surfaea 
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Disclaimer

The information includeo in this Modute Datasheet is subject to change wiihoul notice and is provided foi informational purposes only. No contractual rights are established or should be 
interred because of user's reliance on the information contained in this Module Oaiasheei. Please refei to the appropnate Module User Guide and Module Product Specification document for 
more detaileo technical information regarding module performance, installation and use

The Fust Solar logo. First Solar"', and all products denoted with • are registered trademarks, and those denoted with a are trademarks of First Solar. Inc.

, firstsolar.com I info@firstsolar.com
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Representative Tracking Systems



ARRAYTECHNOLOGIES

RELIABILITY IS POWER.

167x

25.000+
Megawatt Years of Operation

DuraTrack’HZ'

ARRAY TECHNOLOGIES, INC.

3901 Midway Place NE 
Albuquerque, NM 87109 USA

+ 1 505.881.7567 
+1 855.TRACKPV [872.2578!
+1 505.881.7572

salesfaarraytechmc.com

arraytechinc.com

THE MOST RELIABLE TRACKER UNDER THE SUN

HIGHEST POWER DENSITY.

Higher density means more power and more profit. DuraTrack HZ v3 offers the unique ability to 
maximize the power density of each site, boasting 6% more density than our closest competitor.

LEADING TERRAIN ADAPTABILITY.

Uneven terrain’’ Hill yes! Our flexibly linked architecture, with articulating driveline joints and 
forgiving tolerances, create the most adaptable system in market for following natural land 
contours and creates the greatest power generation potential from every site.

FEWER COMPONENTS. GREATER RELIABILITY.

Less IS more. Array was founded on a philosophy of engineered simplicity. Minimizing potential 
failure points 1167 times fewer components than competitors), DuraTrack HZ v3 consistently 
delivers higher reliability and superior uptime.

FAILURE-FREE WIND DESIGN.

DuraTrack HZ v3 was designed and field tested to withstand some of the harshest conditions 
on the planet. It is the only tracker on the market that reliably handles wind events with a fully 
integrated, fully automatic wind-load mitigation system.

ZERO SCHEDULED MAINTENANCE.

Three decades of solar tracker system design, engineering and testing has resulted in uncom
promising reliability. Maintenance-free motors and gears, fewer moving parts, and industri
al-grade components means maintenance-free energy generation.



STRUCTURAL & MECHANICAL FEATURES/SPECIFICATIONS
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DuraTrack” HZ v3

COST VERSUS VALUE

We believe value is more than the cost of 
a tracking system. It's about building with 
forgiving tolerances and fewer parts so 
construction crews can work efficiently.
It means protecting your investment with 
a failure-free wind management system. 
It also includes increasing power density. 
But most of all, value is measured in 
operational uptime, or reliability.

THE GLOBAL LEADER 
IN RELIABILITY

Array has spent decades designing and 
perfecting the most reliable tracker on 
the planet. Fewer moving parts, stronger 
components and intelligent design that 
protects your investment in the harshest 
weather are but a few of the innovative 
differences that keep your system 
running flawlessly all day and you 
resting easy at night,

^@C€

Tracking Type Horizontal single axis

MW per Drive Motor Up to 1.036800 MW DC using 360W crystalline

String Voltage Up to 1.500V DC

Maximum Linked Rows
32

Maximum Row Size 90 modules crystalline, glass-on-glass, and bifacial;
240 modues First Solar 4, 72 modules First Solar 6

Drive Type Rotating gear drive

Motor Type 2 HP, 3 PH. 480V AC

Motors per 1 MW DC Less than 1

East-West / North-South Dimensions Site / module specific

Array Height 54 ' standard, adjustable 
!48" min height above gradel

Ground Coverage Ratio IGCR) Flexible. 28-45% typical, others supported on request

Terrain Flexibility N-S tolerance: 0® - 8.5® standard, 15® optional 
Driveline; 40® in all directions

Modules Supported Most commercially available, including 
frameless crystalline, thin film, and bifacial

Tracking Range of Motion ± 52® standard, ± 62* optional

Operating Temperature Range -30®F to140®F|-34®C to 55®C)

Module Configuration Single-in-portrait standard, including bifacial. Two-or- 
three in landscape Iframed or framelessl, four-m- 
landscape Ithin film) also available.

Module Attachment Single fastener, high-speed mounting clamps with 
integrated grounding. Traditional rails for crystalline in 
landscape, custom racking for thin film and frametess 
crystalline and bifacial per manufacturer specs.

Materials HDG steel and aluminum structural members

Allowable Wind Load (IBC 20121 135 mph, 3-second gust exposure C

Wind Protection Passive mechanical system relieves wind and 
obstruction damage — no power required

ELECTRONIC CONTROLLER FEATURES/SPECIFICATIONS

Solar Tracking Method Algorithm with GPS input

Control Electronics MCU plus Central Controller

Data Feed MODBUS over Ethernet to SCADA system

Night-time Stow Yes

Tracking Accuracy ± 2® standard, field adjustable

Backtracking Yes

INSTALLATION. OPERATION & MAINTENANCE

PE Stamped Structural Calculations & Drawings Yes

On-site Training & System Commissioning
Yes

Connection Type Fully bolted connections, no welding

In-field Fabricalion Required No

Dry Slide Bearings & Articulating Driveline 
Connections

No lubrication required

Scheduled Maintenance None required

Module Cleaning Compatibility Robotic, Tractor, Manual

GENERAL

Annual rower Lonsumpuon (KWn per 1 MvVl uiju kV.'h per MW per year, estimated

Land Area Required per 1 MW Approx. 4 to 4.5 acres per MW 0 33% GCR (site and 
design specific)

Energy Gain vs. Fixed-Tilt Up to 25%, site specific

Warranty 10 year structural, 5 year drive & control components

Patent Numbers US patent 8,459,249
US patent 9,281,778
US patent 9,581,678 B2 and patents pending

Codes and Standards UL Certified [3703 8. 27031; lEC 62817

Array Technologies Inc. reserves the right to make specification changes without notice.



O

II
U <£) 
41 <N

psil?

Uo|s>

ii?



■■'ti

1
ft

Q. ^
^ m S 1 g’i

III
» S.S 
§8S
•S O fO

ill
pi“^B

£

"S 52

111•£85

l|gl2i
“ -S' o4-»

III

: ^
£
«i

U1 W

^ E

ro o -E 2
U) \-

®

111 
5 y -Q

^05 

111
^llpS.^dB .£ 1 -o 
1^182:^ B w c
B ^5 o 5(3
(T) O ^ o ^? c^ S>?:i 
fc o -6 CQ ^^[ii 

■ a ?

J^
l>u» O ®

i/I ^ o>® B. c»- § S .
5 2|^

•|si’l
Cq2 o

llf^

C
o’•S 
3 

C "OI £ 
? oII £.1 
55

.21
5? 5?
K) in 
00 rs

C) O i; D> a“ 11B3
■0
O

z

(TJ S ^
;;; >0 go a*
22 s ^
Q, ^ Dir ^ S f. 2 

— c o 2 -o
§ii£i
Ufclll

Jt Q> Oi 01 
U Q. QJ ?2 ®

1 _ </) c
0) T51^
oS

O)
.E
oou

ure

>
a.CM

\

>

I
I
I

ig I
o c 0>
C ,!2 £

fc- O 2 5 ° ^

5I1HI
fc» -= 0) -ti VI (UI- -g - 2 Si g
1. Pc 8.2 8. d> ^ ^ o 2 a> 
= fc 8-^ P3 <o^^2|g-g 
Hi-oaB £

X >

CL
CM

r- a
LL .C 
(/) 0

•M C Z
3 o a

3^ V

og|
^ <T3
W O
X CD .C

dN

oi

/II
1'/ 1>CI ^

i
r<^,
I :•
I
I
!.,

.'"j'li
■ y'\-/\

'"'11

i

0^[i£
O “Bf

m

ar



i
_______Jl-L^SOLAR^"

Engineering ] Software | Tracker

YAGER
The Next Evolution In Tracker Design From FTC Solar t iriTtawn Tfiij-rriF •-irnittiTaf

Lowest Installed Cost
• Up to to 60% less posts

• Up to 20% less DC BOS cost

• Less than 300 man hrs/MW to install

Optimized Bi-facial Performance

• up to 0.5% yield improvement due to less 
backside shading and better albedo capture

Superior Design Flexibility
• 20%-60% GCR support

• 60m row provides layout compaction with more 
MWs/site

Designed for Reliability
• Hierarchy of row zone and site controllers provides 

communication and data redundancy
• Self-powered drive and control system with 3 day 

autonomy mitigates interruptions

ITCSOLARv
Engineering 1 Software | Tracker

FTC Inc. (HQ), USA. 11801 Domain Blvd., 3rd Floor, Austin, Texas 7875 
FTC San Francisco, USA, 44 Montgomery St., 3rd Floor, San Francisco. CA 94104 www.ftcsolar.com



FTC SOLAR ^

YAGER
TRACKER

^PRODUCT

Module
Configuration

-104.108,112,116 or 120 modules/row (C-Si or Bifacial)
- 96 modules/row (FSLR Series 6)
- 240 modules/ row (FLSR Series 4)

Tracking
Range

-60*to +60* range of motion with backtracking

Tracking
Drive Unit

24V DC self powered drive system with battery backup

Foundations - 7 (std) or 9 posts per row. project-specific 
• W8 posts, length and weight project-specific

Certifications UL 2703. 3703 and lEC EC 62817

CONDITIONS
Maximum 

Wind Speed 105 mph (std); 135 mph (configurable), per ASCE7-10

Maximum 
Snow Load 5 psf (std); 40 psf (configurable), per ASCE 7-10

Site Slope Tolerances: N/S = 17.5% terrain following;
E/W « no limit / customer defined

Operating
Temperature -20*to +60°C

Ground Coverage 
ratio 20-60% GCR supported with adequate access pathways

Ma- «

. ' —i?ip*

iJ
VOYAGER CONTROLLER:

PRECISE CONTROL, ADVANCED ALGORITHMS, SECUR
1

i ROW-LEVEL , MONE-LEVEL SITE-LEVEL
I CONTROL CONTROL CONTROL

T

W j

The Voyager Smart Control System features:

Wireless mesh network offers communication 
redundancy

Bi- directional communication between row 
and zone controllers

_______]_llSOLARC
Engineering | Software | Tracker

Advanced performance analytics available

Site wind and temperature data available 
for site monitoring. Additional environmental 
sensors available.

FTC Inc. (HQ), USA, 11801 Domain Bivd., 3rd Floor, Austin, Texas 7875
FTC San Francisco, USA, 44 Montgomery St., 3rd Floor. San Francisco, CA 94104 www.ftcsolar.com
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NX Horizon Self-Powered Tracker

Our most amazing tracker yet.
In our mission to make solar a mainstream energy source, NEXTracker has engineered the most intelligent 
and flexible tracking technology yet. Using sustainable design methods with outcomes that benefit 
people and the planet, we bring you: NX Horizon'“.

NX Horizon (formerly referred to as the Self-Powered Tracker or SPT), brings self-contained motor power 
to each row, eliminating power wiring and trenching. Our advanced horizontal tracker ihas the widest 
rotational range available, lowest O&M costs, and requires far less power to operate than other trackers. 
By offering more powerful systems at a greater value, NEXTracker enables greater deployment of 
renewable energy worldwide.

NX Horizon key features and benefits include:

- Self-powered system with smart performance 
communications: Self-contained units on each 
row include a dedicated PV panel toprovide 
power to the controller which drives themotor 
and hosts intelligent control electronics to posi
tion each tracker. With smart communications 
built in, NX Horizon systems can be accessed 
remotely, providing customers with a granular 
view to optimize tracker performance, operations 
and maintenance.

- Independent balanced rows with 120 degree 
rotational range: Each NX Horizon row has its 
own controlled motor with rotational range that 
delivers up to 2% more energy than typical linked 
row trackers. These agile, independent rows stow 
in less than 90 seconds to reduce wind forces

on the array, protecting the PV modules in harsh 
environments. NX Horizon solar trackers also have 
a mechanically balanced row design that align PV 
panels with the tracker’s axis of rotation - which 
greatly reduces row torque, using less energy from 
the motor to track throughout the day.

- Self-grounded system with theft-proof fasteners: 
NX Horizon is the world’s first horizontaltracker with 
an entirely self-grounded design. This means no 
separate bonding hardware is required. You save 
on material and associated costs by eliminating 
grounding washers, braided straps, bare copper 
wire, and grounding rods. What’s more, we’ve 
designed our own fasteners that can only be 
removed with special tools - deterring PV theft.



NX Horizon Specifications
Tracking Technology 

Tracking Range 
Control System 
Communications 

Drive System 
DC Capacity 
System Voltage 

Power Consumption 
Ground Coverage Ratio 

Installation Method 

Foundation Types 
Standard Wind Design 
Safety Stowing 
Torsional Limiter 
Principal Materials 

Grounding Method 
Compliance

Other Available Options 
Warranty

Typical Dimensions

Horizontal single-axis balanced-mass tracker with independently-driven rows 
Up to 120* (± 60*)

1 Self-Powered Controller (SPC) per tracker; 1 Network Control Unit (NCU) per 100 SPCs 
Wireless ZigBee® mesh network/SCADA; no communication wiring required 
One slew geor, 24 VDC motor and self-powered controller w/dedicated solar panel per row 

23-35kWp per tracker row, depending on panel type. Row length up to 90 panels.

1,500 volt or 1,500 volt 

No grid power required

Fully configuroble by customer: typical range 33%-50%

Rapid field assembly, no welding required

Compatible with all major foundation types (driven pier, concrete foundation, ground screw) ’ 
100 mph/161 kph, 3 second gust per ASCE7-10; configurable for higher wind speeds 
Automated wind and snow stowing with self-contained backup power; no external power required 
Included at each foundation/bearing for additional wind and snow load protection 
Galvanized and stainless steel . y (

Self-grounding struaure; separate materiols and labor not required 
Grounding/bonding; UL2703; structural design: ASCE7-10 
Snow and flood sensors

10 years on structural components; 5 years on drive and control systems 
Height 2.1 m/6.8 ft (@ 60*), Width 2.0 m/6,4 ft. Length 85 m/283 ft
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Typical 72-cell c-Si configuration: 85 m row with 80 panels mounted in portrait;

iiiHiMiimimiiiii

6.4 ft 
[1.96 ffl)

6.8 ft 
t2.08 m]

4.0 ft 
[1.22 m)

38 ft 
[1.00 m]

1,2 ft 
[.36 m]

NE)Cfracker
6200 Paseo Padre Parkway 

Fremont, CA 94555 USA 
+1 510 270 2500 

nextracker.com

C NEXTrocker Inc. Contents subject to chonge without notice. MKT.000037 Rev. C


