INSTALLATION INSTRUCTION

1. CLIMATE CONDITION

Install the PV module in the following conditions:

Ambient temperature: -20°C to +40°C.

Operating temperature: -40°C to +85°C.

Mechanical Loading Test: 5400Pa.

Water resistance: don'’t install the PV module in a location where it would be
immersed in water or continually exposed to water from a sprinkler or fountain
etc.

Corrosion resistance: except for corrosive salt area and sulfurous area.

2. ORIENTATION

Install the PV module facing South (in Northern Hemisphere), or North (in
Southern Hemisphere). Module facing West or East can generate a smaller
amount of electricity than facing South (in Northern Hemisphere), or North (in
Southern Hemisphere). Incorrect orientation will result in loss of power output.
PV modules connected in series should be installed in same orientation and
angle. Different orientation or angle may cause loss of output power due to
difference of amount of sunlight exposed to the module.

Install the PV as free as possible from shading. Shading causes loss of output,
even though the factory fitted bypass diode of the PV module will minimize any
such loss.

3. MOUNTING AND NOTES

The basis for durable and safe mounting is an assembly frame which
corresponds to the appropriate structural requirements, which is securely
anchored to the ground, to the roof, or to a fagade, and whose long-term stability
iIs guaranteed. The mounting structure and the module attachments must be
designed in accordance with the local wind and snow loads. Ensure that the
modules are mounted over a fire resistant roof covering rated for the application.

To prevent bending, vibration, mechanical stress or warpage, mount the
module onto a flat contact surface. Secure the module along the long edges
with the correct number of clamps. The minimal distance between mounted
modules should be no less than 20 mm. Use all the mounting points provided
and avoid direct contact between glass and metal (e.g. mounting rails).

The junction box should be located in upper or lateral area of the
module and the cables should hang downwards.



MOUNTING METHODS FOR ULICA MODULES

Option 1: Clamping mounting

The module may be clamped only in the
permitted clamping areas as indicated on
following drawings. And the module
clamps must not overlap the glass or
shade the module surface.
Recommended tightening torque: SNm.

Option 2: Bolting mounting

Use the existing installation holes
instead of drilling additional holes for
installation (Drilling holes shall against
the reliability and warranty of the
module).The installation and attachment
materials (nuts,bolts, etc.) must be
corrosion-resistant.

Recommended tightening torque: SNm.

Clamp

Mount on long side

Standard Mounting

Mounting details
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2. Bolting drawing
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4. WIRING AND NOTES

In modules, bypass diode nominal current as the Electrical parameter .The PV
module has a pair of male and female waterproof connectors. For a series
electrical connection, connect positive (+) connector of the first PV module to the
negative (-) connector of the following module.

Connect the output cable with equipment correctly.

The connectors and wires should be what our company provides.

Be sure connector no gap between the insulators. In case there is a gap, a fire
and/or an electrical shock may occur.

The connect temperature ratings is -40°C~+85C.

Restrain from non-linker connecting method. For a non-integral module or panel,
the assembly is to be mounted over a fire resistant roof covering rated for the
application.

Under normal conditions, a photovoltaic module is likely to experience conditions
that produce more current and/or voltage than reported at standard test
conditions. Accordingly, the values of Isc and Voc marked on this module should
be multiplied by the factor of 1.25 when determining component voltage ratings,
conductor ampacities, fuse sizes and size of controls connected to the PV
output.

The value of the series fuse rating of a module string is 15A for 156x156 mm
solar cells , 10A for 125 x125 mm solar cell.



5. GROUNDING METHOD

Adopting the grounding hole method; the peripheral electrophoresis coating of
grounding hole is wiped off. When mounting, you can select 8# stainless steel
screw to well connect copper wires (diameter 4mm) and modules. The torque
rating of screw is 1.2N-m at least. Then, copper wires should be connected with

grounding wires.
Note:

The electrical characteristics are within +3% of the indicated values of Isc, Voc,
and Pmax under standard test conditions (irradiance of 100mW/cm?, AM 1.5,

and a cell temperature of 25°C (77°F).

Stainless Steel Bolt 8%
DPITESS OIRE DONNCR

Cup Washer (Copper) \ |
Inside Diameter:4.2mm
Outside Diameter:9mm_

Copper Cable 12AWG

Stainless Steel Nut 8# Star Washer (Stainless Steel)

GROUNDING

Fig 3:

Declarations:

(D Each module has two grounding holes (seeFig.5-1. Fig.5-2. Fig.5-3.
Fig.5-4. Fig.5-5. Fig.5-6. Fig.5-7. Fig.5-8. Fig.5-9. Fig.5-10). The symbol

is located adjacent to the terminal.

The grounding point must be installed separately from the mechanical

mountings.
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2 We apply a highly visible warning label regarding electrical shock hazard
(see Fig. 6) near the means of connection on every single module.

Fig. 6

(3 The following mentioned are the conditions of the application class A:

The modules are qualified for Application Class A: Hazardous voltage
(IEC 61730: higher than 50VDC; EN 61730: higher than 120V), hazardous
power applications (higher than 240W) where general contact access is
anticipated (Modules qualified for safety through EN IEC 61730-1 and -2
within this application class are considered to meet the requirements for

Safety Class Il.)



6. Figure 1 shows a schematic diagram of a cross-section of a photovoltaic module.
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7. Electrical parameter

Module Cell ) ] Bypass Diode
Pmax Voc . . . . Array | Weight Junction Connector
Type vm Im Isc(A) dimension dimension Model Cable type
(W) V) (pcs) (kg) box type : type
(mm) (mm) /Supplier

UL-220M-48 220 250 | 838 30.8 9.27 156x156 6x8 15
UL-225M-48 225 252 | 893 | 31.0 94 156x156 6x8 15

1324x992x46
UL-230M-48 230 253 | 9.1 31.1 9.53 156x156 6x8 15

1324x992x40
UL-235M-48 235 254 | 925 | 31.2 9.65 156x156 6x8 15

1324x992x 35
UL-240M-48 240 255 | 941 | 313 9.79 156x156 6x8 15
UL-245M-48 245 256 | 957 | 314 9.88 156x156 6x8 15
UL-250M-48 250 25.7 | 973 | 315 9.92 156x156 6x8 15 20SQ045(ST)
UL-245M-54 245 279 | 8.79 34.4 9.20 156x156 6%9 17 Zhejiang Zhonghuan Sunter
UL-250M-54 250 28.0 | 893 | 345 9.34 156x156 6x9 17 zhonghuan 1x4 mm?

PV-ZHO11-6 PV-ZH202
UL-255M-54 255 28.1 | 9.08 | 34.6 9.49 | 1482x992x46 | 156x156 6%9 17
UL-260M-54 260 28.2 | 9.22 | 34.7 9.62 | 1482x992x40 | 156%x156 6x9 17 THY2550 Zhejiang Jiaming
PV-JM13D-1 PV-JIM601A

UL-265M-54 265 28.3 | 9.37 | 348 9.77 | 1482x992x35 | 156%x156 6x9 17 Zhejiang H1Z272-K, 1x4 mm?
UL-270M-54 270 284 | 951 | 34.9 9.91 156x156 6x9 17 Jiaming
UL-275M-54 275 28.5 | 9.65 35 9.94 156x156 6x9 17
UL-280M-54 280 286 | 979 | 351 | 10.07 156x156 6x9 17
UL-275M-60 275 31.2 | 882 | 384 9.25 156x156 6x10 18.5
UL-280M-60 280 313 | 895 | 385 9.37 | 1650x992x46 | 156x156 6x10 18.5
UL-285M-60 285 314 | 9.08 | 38.6 9.50 | 1650x992x40 | 156x156 6x10 18.5
UL-290M-60 290 315 | 9.21 | 387 9.63 | 1650x992x35 | 156x156 6x10 18.5
UL-295M-60 295 31.6 | 9.34 | 388 9.75 156x156 6x10 18.5
UL-300M-60 300 31.7 | 9.47 | 38.9 9.87 156x156 6x10 18.5
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Module

Cell

Bypass Diode

Pmax Voc . . . . Array | Weight | Junction Connector
Type Vm Im Isc(A) dimension dimension Model Cable type
(W) V) (pcs) (kg) box type : type
(mm) (mm) /Supplier
UL-305M-60 305 318 | 959 | 39.1 9.91 L 156x156 6x10 18.5
[=]
UL-310M-60 310 319 | 972 | 39.2 | 10.01 156x156 6x10 18.5
UL-330M-72 330 374 | 883 | 46.0 9.27 156x156 6x12 22.5
UL-335M-72 335 375 | 894 | 46.2 9.38 156x156 6x12 22.5
UL-340M-72 340 376 | 9.05 | 46.3 9.49 156x156 6x12 22.5
UL-345M-72 345 37.7 | 9.16 46.4 9.60 156x156 6x12 22.5
UL-350M-72 350 37.8 | 9.27 | 465 9.71 156x156 6x12 22.5
1956x992x46
UL-355M-72 355 37.9 | 937 | 46.6 9.77 156x156 6x12 22.5 20SQ045(ST)
UL-360M-72 360 38 948 | 46.7 9.88 156x156 6x12 22.5 Zhejiang Zhonghuan Sunter
UL-365M-72 365 38.1 | 959 | 46.8 9.93 156x156 6x12 22.5 zhonghuan 1x4 mm?
PV-ZH011-6 PV-ZH202
UL-370M-72 370 38.2 | 9.69 | 46.9 9.97 156x156 6x12 22.5
UL-375M-72 375 383 | 980 | 47.0 | 10.08 156x156 6x12 22.5 THY2550 Zhejiang Jiaming
PV-JM13D-1 PV-JM601A
UL-220P-48 220 25.0 | 8.80 | 305 9.21 156x156 6x8 15 Zhejiang H1Z272-K, 1x4 mm®
1324x992x46 _
UL-225P-48 225 25.2 | 8.93 | 30.7 9.35 156x156 6x8 15 Jiaming
1324x992x40
UL-230P-48 230 253 | 9.09 | 30.8 9.51 156x156 6x8 15
1324x992x 35
UL-235P-48 235 254 | 9.25 | 30.9 9.66 156x156 6x8 15
UL-240P-48 240 255 | 942 | 31.0 9.79 156x156 6x8 15
UL-245P-54 245 27.7 | 8.85 | 34.4 9.20 156x156 6x9 17
UL-250P-54 250 27.8 | 9.00 | 345 9.32 | 1482x992x46 | 156x156 6x9 17
UL-255P-54 255 27.9 | 9.14 | 34.6 9.46 | 1482x992x40 | 156x156 6x9 17
UL-260P-54 260 280 | 9.29 | 347 9.61 | 1482x992x35 | 156x156 6x9 17
UL-265P-54 265 28.1 | 943 | 34.8 9.75 156x156 6x9 17
UL-270P-54 270 28.2 | 957 | 349 9.79 156x156 6x9 17
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Module

Cell

Bypass Diode

Pmax Voc . . . . Array | Weight | Junction Connector
Type Vm Im Isc(A) dimension dimension Model Cable type
(W) V) (pcs) | (kg) box type : type
(mm) (mm) /Supplier
UL-275P-60 275 31.1| 8.85 | 383 9.25 156x156 6x10 18.5
UL-280P-60 280 31.2 | 898 | 384 9.36 1650x992x46 156x156 6x10 18.5
UL-285P-60 285 31.3| 9.11 | 385 9.49 1650x992x40 | 156x156 6x10 18.5 20SQ045(ST) Zhonghuan
UL-290P-60 290 314 | 9.24 | 386 9.63 1650x992x 35 156%156 6x10 18.5 Zhejiang Sunter
UL-295P-60 295 315 | 9.37 38.7 9.76 156x156 6x10 18.5 zhonghuan 1x4 mm?
PV-ZH011-6 PV-ZH202
UL-300P-60 300 31.6 | 9.49 | 388 9.78 156x156 6x10 18.5
UL-330P-72 330 371 | 8.9 46.2 9.27 156x156 6x12 22.5 THY2550 Zhejiang Jiaming
PV-JM13D-1 PV-JM601A
UL-335P-72 335 37.2 | 9.01 | 46.3 9.36 156x156 6x12 22.5 Zhejiang H1Z272-K, 1x4
UL-340P-72 340 373 | 9.12 46.4 9.47 156x156 6x12 22.5 Jiaming mm?
UL-345P-72 345 374 | 9.23 | 46.6 9.58 1956x992x46 156x156 6x12 225
UL-350P-72 350 375 | 9.34 | 46.7 9.68 156x156 6x12 225
UL-355P-72 355 37.6 | 9.44 | 46.8 9.78 156x156 6x12 225
UL-360P-72 360 37.7| 956 | 46.9 9.80 156x156 6x12 225
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Module

Cell

Pmax Voc . . . . Array | Weight Junction Bypass Diode Connector
Type Vm Im Isc(A) dimension dimension ) Cable type
(W) V) (pcs) | (kg) box type | Model /Supplier type
(mm) (mm)

UL-220M-48HV 220 25.0 8.8 30.8 9.27 156x156 6x8 15

UL-225M-48HV 225 25.2 | 8.93 31.0 9.4 156x156 6x8 15

UL-230M-48HV 230 25.3 9.1 31.1 9.53 1324x992x46 156x156 6x8 15

UL-235M-48HV 235 254 | 9.25 31.2 9.65 1324x992x40 156x156 6x8 15

UL-240M-48HV 240 255 | 941 31.3 9.79 1324x992x35 156x156 6x8 15

UL-245M-48HV 245 25.6 | 9.57 31.4 9.88 156x156 6x8 15

UL-250M-48HV 250 25.7 | 9.73 315 9.92 156x156 6x8 15

UL-245M-54HV 245 279 | 8.79 34.4 9.20 156x156 6x9 17

UL-250M-54HV 250 28.0 | 8.93 34.5 9.34 156x156 6x9 17

UL-255M-54HV | 255 | 281 | 9.08 | 346 | 949 | 1482x992x46 | 156x156 | 6x9 | 17 205Q045(ST) Zhonghuan
UL-260M-54HV | 260 | 282 | 9.22 | 347 | 0.62 | 1482x992x40 | 156x156 | 6x9 | 17 Zheliang pv-zHz2028 | >

PV-ZH011-6B | zhonghuan 1x4 mm?

UL-265M-54HV 265 28.3 | 9.37 34.8 9.77 1482x992x 35 156x156 6x9 17

UL-270M-54HV 270 284 | 9.51 34.9 9.91 156x156 6x9 17

UL-275M-54HV 275 28,5 | 9.65 35 9.94 156x156 6x9 17

UL-280M-54HV 280 28.6 | 9.79 35.1 10.07 156x156 6x9 17

UL-275M-60HV 275 31.2 | 8.82 38.4 9.25 156x156 6x10 18.5

UL-280M-60HV 280 31.3 | 8.95 38.5 9.37 156x156 6x10 18.5

UL-285M-60HV 285 314 | 9.08 38.6 9.50 1650x992x46 156x156 6x10 18.5

UL-290M-60HV 290 315 | 9.21 38.7 9.63 1650x992x40 156x156 6x10 18.5

UL-295M-60HV 295 316 | 9.34 38.8 9.75 1650x992x35 156x156 6x10 18.5

UL-300M-60HV 300 31.7 | 9.47 38.9 9.87 156x156 6x10 18.5

UL-305M-60HV 305 31.8 | 9.59 39.1 9.91 156x156 6x10 18.5

UL-310M-60HV 310 319 | 9.72 39.2 10.01 156x156 6x10 18.5
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Module

Cell

Pmax Voc . . . . Array | Weight Junction Bypass Diode Connector
Type Vm Im Isc(A) dimension dimension ) Cable type
(W) V) (pcs) | (kg) box type | Model /Supplier type
(mm) (mm)
UL-330M-72HV 330 374 | 8.83 | 46.0 9.27 156x156 6x12 22.5
UL-335M-72HV 335 375 | 894 | 46.2 9.38 156x156 6x12 22.5
UL-340M-72HV 340 37.6 | 9.05 | 46.3 9.49 156x156 6x12 22.5
UL-345M-72HV 345 37.7 | 9.16 46.4 9.60 156x156 6x12 22.5
UL-350M-72HV 350 37.8 | 9.27 46.5 9.71 156x156 6x12 22.5
1956x992x46
UL-355M-72HV 355 379 | 9.37 46.6 9.77 156x156 6x12 22.5
UL-360M-72HV 360 38 948 | 46.7 9.88 156x156 6x12 22.5
UL-365M-72HV 365 38.1 | 9.59 46.8 9.93 156x156 6x12 22.5
20SQ045(ST) Zhonghuan
UL-370M-72HV 370 38.2 | 9.69 46.9 9.97 156x156 6x12 22.5
Zhejiang Sunter
UL-375M-72HV 375 38.3 | 9.80 | 47.0 10.08 156x156 6x12 225 PV-ZH202B
PV-ZH011-6B | zhonghuan 1x4 mm?
UL-220P-48HV 220 25.0 | 8.80 | 30.5 9.21 156x156 6x8 15
UL-225P-48HV 225 25.2 | 893 | 30.7 9.35 1324x992x46 156x156 6x8 15
UL-230P-48HV 230 25.3 | 9.09 30.8 9.51 1324x992x40 156x156 6x8 15
UL-235P-48HV 235 254 | 9.25 | 309 9.66 1324x992x35 156x156 6x8 15
UL-240P-48HV 240 25,5 | 9.42 31.0 9.79 156x156 6x8 15
UL-245P-54HV 245 27.7 | 8.85 34.4 9.20 156x156 6x9 17
UL-250P-54HV 250 27.8 | 9.00 | 345 9.32 1482x992x46 156x156 6x9 17
UL-255P-54HV 255 279 | 9.14 34.6 9.46 1482x992x40 156x156 6x9 17
UL-260P-54HV 260 28.0 | 9.29 34.7 9.61 1482x992x35 156x156 6x9 17
UL-265P-54HV 265 28.1 | 9.43 | 348 9.75 156x156 6x9 17
UL-270P-54HV 270 28.2 | 9.57 34.9 9.79 156x156 6x9 17
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Module

Cell

Pmax Voc . . . . Array | Weight Junction Bypass Diode Connector
Type Vm Im Isc(A) dimension dimension ) Cable type
(W) V) (pcs) | (kg) box type | Model /Supplier type
(mm) (mm)
UL-275P-60HV 275 31.1| 8.85 | 383 9.25 156x156 6x10 18.5
UL-280P-60HV 280 31.2 | 898 | 384 9.36 1650x992x46 156x156 6x10 18.5
UL-285P-60HV 285 31.3 | 9.11 38.5 9.49 1650x992x40 156x156 6x10 185
UL-290P-60HV 290 314 | 9.24 | 386 9.63 1650x992x 35 156x156 6x10 18.5
20SQ045(ST) Zhonghuan
UL-295P-60HV 295 31.5 | 9.37 38.7 9.76 156x156 6x10 18.5
Zhejiang Sunter
UL-300P-60HV 300 31.6 | 9.49 38.8 9.78 156x156 6x10 18.5 PV-ZH202B
PV-ZH011-6B | zhonghuan 1x4 mm?
UL-330P-72HV 330 371 | 89 46.2 9.27 156x156 6x12 22.5
UL-335P-72HV 335 37.2 | 9.01 46.3 9.36 156x156 6x12 22.5
UL-340P-72HV 340 373 | 9.12 46.4 9.47 156x156 6x12 22.5
UL-345P-72HV 345 374 | 9.23 | 46.6 9.58 1956x992x46 156x156 6x12 225
UL-350P-72HV 350 375 | 9.34 | 46.7 9.68 156x156 6x12 225
UL-355P-72HV 355 37.6 | 9.44 | 46.8 9.78 156x156 6x12 225
UL-360P-72HV 360 37.7| 956 | 46.9 9.80 156x156 6x12 225
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The electrical characteristics are within +3 percent of the indicated values
of Isc, Voc and Pmax under standard test conditions (irradiance of 100
mW/cm? AM1.5 spectrum,and a cell temperature of 25°C)

Safety Standard for Electrical Installations, please refer to national building
codes and safety requirements.
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8. Suggested maximum number of modules in parallel and in series

When designing the system, we recommend that the maximum number of
modules in parallel should be no more than two while the maximum number of
modules in series no more than the quantity

Cell quantity/module Maximum number of modules in series
<40 30
48 25
54 22
60 20
72 17
84 15
96 13
9. Wiring

For the wiring, pay attention to:

o THE type of junction box for every module is related to Sheet-1.The This box,
on the back side of the module, is weatherproof and is designed to be used
with standard wiring or conduit connections. Bypass diodes and cable clamps
are included with each module when shipped from the factory.

e Correct wiring scheme

When designing the system, avoid forming loops (to minimize risk in the event
of an indirect lighting strike). Check that wiring is correct before starting up the
generator. If the measured open circuit voltage (Uoc) and short-circuit current
(Isc) differ from the specifications, then there is a wiring fault.

e Correct connection of contact plug connectors

10. Bypass diodes

Partial shading of an individual module can cause a reverse voltage across the
shaded module. Current is then forced through the shaded area by the other
modules.

When a bypass diode is wired in parallel with the series string, the forced
current will flow through the diode and bypass the shaded module, thereby
minimizing module heating and array current losses.

Diodes that are used as bypass diodes must:

Have a Rated Average Forward Current above maximum system current at
highest module operating temperature.

Have a Rated Repetitive Peak Reverse Voltage above maximum system
voltage at lowest module operating temperature.




11. Battery

When solar modules are used to charge batteries, the battery must be installed
in a manner which will protect the performance of the system and the safety of
its users. The battery should be away from the main flow of people and animal
traffic. Select a battery site that is protected from sunlight, rain, snow, debris,
and is well ventilated. Most batteries generate hydrogen gas when charging,
which is explosive. Do not light matches or create sparks near the battery bank.
When a battery is installed outdoors, it should be placed in an insulated and
ventilated battery case specifically designed for the purpose.

12, Maintenance and cleaning

e Do not change the PV components optionally (diode, junction box, plug
connectors )

e Given a sufficient tilt (at least 15°), it is not generally necessary to clean the
modules (rainfall will have a self-cleaning effect). In case of heavy soiling
(which will result in output reductions), we recommend cleaning the modules
using plenty of water (from a hose) without cleaning agents and using a gentle
cleaning implement (a sponge). Dirt must never be scraped or rubbed away
when dry, as this will cause micro-scratched. We recommend that the system
be inspected at regular intervals.

e All fastenings are tight and secure and free of corrosion.

e All cable connections are secure, tight, clean and free of corrosion.

e Cables are not damaged in any way.

e Checking the earthing resistively of metals.

13. Danger of death from electric shock!

Solar modules generate electricity as soon as they are exposed to light. One
module on its own is below the safety extra low volt level, but multiple modules
connected in series (summing the voltage) or in parallel (summing the current)
represent a danger. The following points must be observed when handling the
solar modules to avoid the risk of fire, sparking and fatal electric shock.

e Do not insert electrically conducting parts into the plugs or sockets!

e Do not fit solar modules and wiring with wet plugs and sockets!

e Exercise utmost caution when carrying out work on wiring and safety
equipment (use insulated tools, insulated gloves, etc.)!

e Do not use damaged modules! Do not dismantle modules! Do not mark
on the rear of the module using sharp objects!

e Exercise utmost caution when working on wiring and the inverter. Be
sure carefully to follow manufacture’s installation instructions!

Danger of death from arcing !

Modules generate direct current when light shines on them. An arc may be
produced when connections are separated. We therefore recommended
covering modules with a lightproof cloth during installation. When breaking a
connected string of modules (e.g. when disconnecting the DC line from the



inverter under load), a lethally strong arc can occur:

e Never disconnect the solar generator from the inverter while the
inverter is connected to the mains grid—remove the fuse from the AC
side on the inverter first!

e Ensure cable connections in perfect condition (no splitting, soiling or
other contamination)!

Remark: all size are based in mm unit, and the tolerance is +/- 2 mm

Ningbo Ulica Solar Science & Technology Co.,Ltd
No0.181, Shanshan Road, Wangchun Industry District,
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