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STAR ASIA JSC.

Star Asia JSC. (NSCA) is a 15-year experience manufacurer in sheet metal
fabrication. The company possesses two factories of 10.000 m? located at Hanoi
with modern machinery and skillful workforce. "Made in Vietnam" products of
Star Asia have been applied and running in hundred major projects in Vietnam

and exporting to other market such as The United State, Japan, The Philippines...

Nowadays, Star Asia is improving its facilities to produce better and better
products for high performance projects. StarAsia's products are highly

appreciated by customers over the country.

Unistar channel is one product of Star Asia and the main material for solar racking
system. Also, it is applied in many other supporting structures. Practically, Unistar
channel is used as major material for metal walkways on sloping roofs in order to
facilitate moving materials, installing solar panel, maintaining and reparing solar

systems on those large roofs.

Production process and quality control procedures of Star Asia is complying with
the 1ISO 9001-2015 standard. Solar racking system for slope metal roof (Unistar
Solarack) is designed and produced in accordance with the national standard
TCVN 6781-2017/IEC 61215-2016.

As a domestic manufactuer, Star Asia is able to satisfy versatilely requirements
from local projects, to minimize risks, to save time and to accelerate the progress

for projects.
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INTRODUCTION

Unistar Solarack System

Unistar Solarack system is developed by Star Asia Jsc. for solar Photovolaic (PV) projects - a trend of sustainable energy that is
growing fastin Vietnam. The use of the system is similar to any supporting structure made of metal channels.

® The production process: UNISTAR Solarack system is made of high performance extruded aluminum A6061-T6 or metal
sheet from Japan and fabricated on full automatic line. Components and brackets of the system are designed, fabricated
and tested in accordance with national and international standards and actual application requirements.

® The materials : Star Asia Jsc. uses two main material, extruded aluminum profiles grade 6061-T6 and ZAM®, a 3-
component alloy coated iron sheet (Zn-Al-Mg) of Nippon Steel Nisshin (Japan). The outstanding characteristic of ZAM® is
high anti-corrosion (norminal life-span up to 46 years), this allowed using ZAM® as high performance alternative for
aluminum alloy or post hot-dip galvanized channel in solar rack systems. Clamps, brackets of the system are made of
extruded aluminum A6061 T6, and fasteners are made of stainless steel.

® The standards: in researching, designing, fabricating and testing Star Asia often refers and follows national and
international standards such as TCVN 6781-2:2017/IEC61215-2:2016, AS/NSZ1170.2, JIS C8955:2011, ASTM.

® The uses: oustanding characteristics of UNISTAR racking system come from the ZAM material. The system has been
rationalized to minimized risk in transport and installation and dismantle.

® The effectiveness: UNISTAR racking system meets many high-class standards and surpasses other products such as
aluminum or zinc-coated channels. UNISTAR racking system is a perfect choice for who care for a reasonable price but
long-term solution.

Unistar Solarack meets and is tested in accordance with
the TCVN 6781.2-2017/ IEC 61215.2-2016 standard by
Vietnam Institute for Building Science and Technology - MINISTRY OF CONSTRUCTION

TIEU CHUAN VIET NAM @
Toonw [ & HF2 O

® INTERNATIONAL

Quality Control Design and test Referred design and test Referred materials Testing unit Testing lab. Testing lab.
system standard standard standard
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CONSTRUCTION

Unistar Solarack for sloping metal roof

Unistar Solarack is constructed by one of two optional rails - aluminum or steel (U-ALU or U-ZAM system). Both these systems
are fabricated and adapted to fit many types of metal sloping roof (corrugated and 'kliplock" iron sheet) by extruded
aluminum A6061-T6 clamps and brackets and stainless steel fasteners. Unistar Solarack is very handy for transport,

installation and taking to piece.

UNISTAR channels
coupler

Mid-clamp

Connection
Bracket

End-clamp

e The frame channels is designed and produced with special details on fully automatic line at Star Asia's factory. The side
stiffening ridge and the edge grove of the channel make it much stronger.

e The channel grooves make it grips tightly with the 'spring-nut' and bolt and set conntection points flexibly and firmly as
well as ease assemblying and loosing parts.

e Setof clamps and brackets made of aluminum A 6061 T6 and stainless steel, such as (1), (2) and (3) above are designed in
accordance with national standards make installation easier and faster.

Both systems U-ZAM and U-ALU using the same brackets system, those designed and produced exlusively.
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LOADING ARRANGEMENT

Vertical arrangement of PV panels
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« Distance between 2 channels: 800 mm

« Distance btw. 2 roof connection brackets: max. 1200 mm
« Designed load: 1600 Pa (160 kg/m?2)

* Actual testing load: 2400 Pa (240kg/m?2)
 Displacement: 4.92mm

¢ Von Mises: max. 212.7 Mpa

* Compression strain: 2.48

 Safety factor: 1.5

Horizontal arrangement of PV panels
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« Distance between 2 channels: 1400 mm

« Distance btw. 2 roof connection brackets: max. 1000 mm
» Designed load: 1600 Pa (160 kg/m?2)

» Actual testing load: 2400 Pa (240kg/m?2)
 Displacement: 4.92mm

¢ Von Mises: max. 241.8 Mpa

e Compression strain: 3.18

» Safety factor: 1.5

Test standard : TCVN 6781.2-2017/ IEC 61215.2-2016
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UNISTAR RAIL SYSTEM

1. U-ZAM channel
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Steel channel SZ 4121

e Material: ZAM K27 metal sheet
e Thickness 1.2mm

e Size:41x21 (mm)

e Slot: 10mm x 30mm

* Slot center dist. : 50mm

e Channel length: 3m & 6m

» Section area: 104 mm?

» Mass: 0.88kg/m

-t

Aluminum channel SNO1

* Material: Extruded aluminum A6061-T6
e Thickness 1.0 - 1.8 (mm)

e Size:38x37 (mm)

¢ PV mounting groove: 20 mm

* Roof mounting groove : 8.5mm

¢ Channel length: 2.2; 3.2 & 4.2 (m)

e Mass: 0.65kg/m

Aluminum channel SN02

* Material: Extruded aluminum A6061-T6
e Thickness 1.5 - 1.8 (mm)

e Size: 38 x 38 (mm)

¢ PV mounting groove: 20 mm

* Roof mounting groove : 8.5mm

¢ Channel length: 2.2; 3.2 & 4.2 (m)

* Mass: 0.79kg/m
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Aluminum "Minirail” SM01

* Material: Extruded aluminum A6061-T6
e Thickness 1.5 - 3.0 (mm)

e Size: 38 x 40 (mm)

¢ PV mounting groove: 20 mm

* Hole for mounting screw: 6.5 mm

« Dist. between 2 holes: 125 mm

¢ Channel length: 150mm
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Aluminum "Minirail” SM02

* Material: Extruded aluminum A6061-T6
e Thickness 1.5 - 3.0 (mm)

e Size: 21 x 55 (mm)

¢ PV mounting groove: 20 mm

* Hole for mounting screw: 6.5 mm

¢ Channel length: 100mm
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BRACKETS FOR INDUSTRIAL METAL SHEET ROOF__

1. Installation for U-ZAM systems
B NORMAL PROFILE

Fixed bracket for U-ZAM channel on
normal profile sheet roof (L40)

¢ Bracket (L foot) made of extruded
aluminum A6061 T6, hardness 95HYV,
thickness 6mm.

* Fastener: connection L foot and roof
by 'spring-nut' and inox self-drilling
Screws.

Adjustable bracket for U-ZAM channel
on normal profile sheet roof (L40)

e Two-part (L foot + T foot) bracket
made of extruded aluminum A061 T6,
hardness 95HV, thickness 6mm

e Fastener: connection 2 parts of the
bracket and roof by spring-nut, inox
bolt & nut (ISO 4762) and self-drilling
screws.

B "KLIPLOCK" PROFILE

Fixed clamp bracket for U-ZAM channel
on 'kliplock' sheet roof (K50)

« Two-part (clamp+T foot) bracket
made of extruded aluminum A6061
T6, hardness 95HV

* Fastener: grip parts by spring-nut,
inox bolts & nuts.

Adjustable clamp bracket for U-ZAM
channel on 'kliplock' roof (K50)

e Two-part (adjustable clamp+T foot)
bracket made of extruded aluminum
A6061T6, hardness 95HV

» Fastener: grip parts by spring-nut,
inox bolts & nuts and self-drilling
screws.

180.0 (max.)

F— 140.0

l "SEAMLOCK" PROFILE

Adjustable clamp bracket for U-ZAM R
channel on 'seamlock’ roof (K50) — '

e Three-part adjustable clamp bracket
made of extruded aluminum A6061
T6, hardness 95HV

» Fastener: grip parts by spring-nut,
inox bolts & nuts and self-drilling
screws.

5.0




BRACKETS FOR INDUSTRIAL METAL SHEET ROOF__

2. Installation for U-Aluminum systems

B NORMAL PROFILE

Adjustable bracket for channel on
normal profile sheet roof (L40)

~ﬁ

e Bracket (L foot) made of extruded
aluminum A6061 T6, hardness 95HV,
thickness 6mm.

}— 80.0
max. 150.0

» Fastener: connection L foot and roof
by inox bolt & nuts and self-drilling
screws.

M "KLIPLOCK" PROFILE

Adjustable bracket for U-Aluminum
channel on "kliplock" profile sheet roof
(vertical mount) (K50)

e Two-part bracket made of extruded
aluminum A061 T6, hardness 95HV

115.0~+20

» Fastener: connection 2 parts of the
bracket and roof by inox bolt & nut
(1S04762).

Adjustable bracket for U-Aluminum
channel on "kliplock" profile sheet roof
(transverse mount) (K50)

e Two-part bracket made of extruded
aluminum A061 T6, hardness 95HV

* Fastener: connection 2 parts of the
bracket and roof by inox bolt & nut
(1S04762).

115.0~+20

W "SEAMLOCK" PROFILE

Adjustable bracket for U-Aluminum
channel on "seamlock" profile sheet
roof (vertical mount) (S50)

e Two-part bracket made of extruded
aluminum A061 T6, hardness 95HV

» Fastener: connection 2 parts of the
bracket and roof by inox bolt & nut
(1S04762).

Adjustable bracket for U-Aluminum
channel on "seamlock" profile sheet
roof (transverse mount) (S50)

e Two-part bracket made of extruded
aluminum A061 T6, hardness 95HV

» Fastener: connection 2 parts of the “ ‘l
bracket and roof by inox bolt & nut :
(1S04762).




BRACKET FOR SMALL ROOFS

1. Installation with "minirail”
B MINIRAIL SM01

* SMO1 is the solution for vertical mount of PV

e The rail is made of extruded aluminum profile
A6061 T6, hardness 95 HV

e Fastener: inox bolts & nuts and self drilling
screws

B MINIRAIL SMO2

» SMO2 is the solution for transverse mount of PV

e The rail is made of extruded aluminum profile
A6061 T6, hardness 95 HV

* Fastener: inoxbolts & nuts and self drilling screws

2. Installation with bracket
M INSTALLATION ON ROUND CORRUGATED ROOF (C16)

e (16 is the solution for mounting PV rail on round
corrugated sheet roof.

* The brackets are made of extruded aluminum
profile A6061 T6, hardness 95 HV

* Fastener: inoxbolts & nuts and self drilling screws

| 4
B4 , ? e
Bracket for Adjustable bracket for
aluminum bracket for L 4 U-ZAM
channel U-ZAM channel
channel

I INSTALLATION ONTRAPEZOID PROFILE ROOF (V22)

e V22 is the solution for mounting PV rail on
trapezoid profile sheet roof.

¢ The brackets are made of extruded aluminum
profile A6061 T6, hardness 95 HV

e Fastener: inoxbolts & nuts and self drilling screws Adjustable
Bracket for bracket for

K bracket for
aluminum U-ZAM U-ZAM
channel channel channel

S umsTAR (8




CLAMPS & COUPLERS

End-clamp and mid-clamp
e Use:topositionandfix PV channel.

¢ These clamps are made of extruded
aluminum A6061-T6, thickness 4.0mm.

e These adjustable clamps to exactly END-CLAMP MID-CLAMP

position and tighten PV channel by \

'spring-nut'.

Quick End-clamp and mid-clamp
¢ Use:topositionand fix PV channel.

¢ These clamps are made of extruded END-CLAMP &% F D MD-CLAWP
aluminum A6061-T6, thickness 4.0mm. < .

¢ These clamps is to fast position and A
Lo xo D9/L25 F—
tighten PV channel to rails. - /Kepda" hudng
RAY NHOM RAY NHOM RAY U-ZAM
SN1 SN2 S74121

U-Aluminum channel connector (ASP)

¢ Use: to connect two aluminum
channels.

e This connector is made of extruded
aluminum A6061-T6.

* Positionand tighten byinoxbolts.

U-ZAM channel coupler (ZSP)

* Use:toconnecttwoZAM channels.

e Thiscoupleris made of ZAM K27, 3mm.
¢ Positionandtighten by bolt & nuts.

S TR (9



CABLE TRAY: TCVN 10688-2015/IEC 61537-2006

Cable tray & trunking

These are additonal components of PV
systems. Star Asia Jsc is a cable tray and
trunking manufacturer and supplying many
projects with various cable management
systems.

For PV projects light duty trays and trunkings
is applicable. Under Starduct brand, Star
Asia's trays and trungkings is in accordance
with IEC61537:2006 standard.

Slotted tray

» Material: ZAM/Galvanized sheet,
thickness 0.8mm

¢ Dimension:

H=50-200mm
W =100 - 600mm
L= 3000mm

 Finish: ZAM (std.)/galvanizing/
powder coating

Trunking

» Material: ZAM/Galvanized sheet,
thickness 0.8mm

¢ Dimension:

H=50-200mm
W =100 - 600mm
L= 3000mm

* Finish: ZAM (std.)/galvanizing/
powder coating (opt.)
e Cover (opt.)

Fittings

« Starduct fittings are full avalable such
aselbows 90, 45, 30, Tee, etc.

e Material:ZAM/galvanising 0.8mm,

« Dimension: dependingactual app.

» Finish: ZAM(std)/galvanizing/powder
coating (opt.)

& UMSTAR 10



MODULE OF STEEL WALKWAY

Pre-fabricated MODULE

Unistar walkway for Photovoltaic (PV) system is
constructed from prefabricated modules. This
makes transport, installation, maintenance and
repair PV panels on sloping roofs easier and
faster. Also it makes the use more flexible.

Unistar walkway has long life-span to keep safe
for service staff and equipments during their
woking for many years.

£ o
Construction detail .
HANDRAIL Unistar channel U141 ]
Unistar channel mm\ e ZAM sheet 2mm

ZAM sheet 2mm

WALKWAY PANEL- BRACE-
Lermiadlrn BRACE Unistar channel uuz‘\
ZAM sheet 1.5mm Unistar channel U4121 ZAM sheet 1.2mm
— ;‘% H: V;:LKWVAVVCP(:)NEL e MM\ e WALKWAY PANEL | §
: 50mm, W: 400mm | Y
ltedand msioped A Shet Lo
Adjustable angle bracket—{ " slotted and anti-slipped
500——
; -~
i 90.0
Adjustable angle bracket ok E00.00 4 \
e Fixed racket T i
: 595 74
Metal roof -
L-foot bracket A~ 600~850
i 500 — _} 1000.00
STANDARD MODULE (SWS) STANDARD MODULE (SWR) STANDARD MODULE (SWF)
Use: walkways inside slopping metal roofs. Use: walkways on edge slopping metal roofs with handrail Use: walkways on edge slopping metal roofs with handrail
Additonal parts (opt.): bracket for corrugated or Additonal parts (opt.): bracket for corrugated or Kliplock', Additonal parts (opt.): bracket for corrugated or Kliplock',
Kliplock’, "seamlock' sheets. "seamlock' sheets. "seamlock' sheets.

Walkway Panel

e Structure: 400 x 1600mm metal sheet with stiff ridge,
slotted for stronger, lighter, anti-slip and drainage .

¢ Material : ZAM K27 steel sheet 1.5 mm

Walkway frame & handrail
¢ Structure: UnistarZAM U4121 and U4141 channels
e Material: ZAM K27 1.5mm/2.0mm

« Joining: stainless steel/galvanized nuts & bolts + 'spring-
nut' + brackets.

Brackets

e There is available many pre-fabricated brackets of Star
Asia for adapting the walkway in many cases of
installation or types of roof.

5> UNISTAR {1



MODULE INVERTER RACK

Pre-fabricated MODULE

Unistar inverter rack is made from prefabricated
modules. This makes the use more flexible.

Unistar inverter rack has long life-span to keep
safe for service staff and equipments during their
woking for many years.

Standard module

e Width: W (opt.)

e Height: H(opt)

e Depth:L(opt.)

e Walldistance: L2 (opt.)

» Material: U-channel SZ 4141 made
from ZAM K27, thickness 2.0mm

« Bracket (opt): 5mm steel plate

S wmmma 3
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MODULE CAT-LADDER

Pre-fabricated MODULE

Unistar cat-ladder is made from prefabricated

modules. This makes transport, installation,

maintenance and repair PV panels on sloping

roofs easier and faster. Also it makes the use

more flexible.

Unistar cat-ladder has long life-span to keep safe

for service staff and equipments during their

woking for many years.

Standard module

Length:2.4m

Width: 600mm

Rungstep: 300mm

Safety frame: D=600mm

Fasteners: bolt M10

Material: ZAM K27, thickness 2.5mm

Bracket (opt): 5mm steel plate

G UMSTAR 14




COMPARISON
UNISTAR SOLARACK MATERIALS
VS.

TRADITIONAL MATERIALS

ZAM®K27 SHEET
unique material
of UNISTAR Solar Racking system

POWERED BY

ZAIV



Comparison between Unistar material and others

ZAM®isabrand of NIPPON STEEL NISSHIN (Japan) - the enterprise launched it first to the world market in 2000.
Brand ZAM® has been registered as trade mark of NIPPON STEEL NISSHIN.

Life-span comparison: ZAM K27 vs post-fabricated hot-dip gavalnized products

Material THICKNESS OF COAT WEATHERING SPEED LIFE-SPAN OF COAT
(gr/m2/2-side) (gr/m2/year) (year)
ZAM K27 coated steel sheet 270 3 45(*)
Post fabricated galvanized product 550 11 25 (*)

(*) ESTIMATION BASED ON SALT SPRAY TEST. Life-spanisreduced by 50% at coastal and offshore areas.

A6061-T6 aluminum alloy is a high performance material. A6061-T6 has higher physical properties than the 2 other popular
alluminum alloys - A6005-T5 & A6063-T5.

A6063-T6 is often applied for components need tougher and stronger characteristics.

Physical properties comparison: A6061-T6 vs. A6005S-T5 & A6063S-T5

Material Tensile strength | Compression strength Hardness Elongation Anode film thickness
(MPa) (MPa) (HV) (%) (um)
A6061S-T6 = 265 = 245 =95 8 8-25
A6005S-T5 =250 =200 =85 8 8-25
A6063S-T5 =165 =110 =58 8 8-25

SoLaR RAck SYSTEM




WHY ZAM?

The decision to apply ZAM as prior material in solar racking system of Star Asia is

not random but rational. It take us along period of time to make this decision.

After getting basic knowledge, we had done many concerning works such as
making sample, testing, consulting from domestic and foreign experts, choosing
grade of ZAM material, etc. Our final purpose is to create most suitable products

for Vietnamese environment.

Thanks to long time and close relationship with Nippon Steel Nisshin and its
partners in Vietnam, Star Asia self-reliantly applies ZAM in our products. In fact,

Star Asia have lot experience in producing and utilization ZAM for many products.

Star Asia Jsc. is highly appreciated by Nippon Steel Nisshin and its partners in
Vietnam, they are ready to support us in technical issue and to share experience in

application ZAM for many industries.

Major reason for Star Asia's research and application of ZAM for solar racking
systems coming from a trust that it could bring better benefits for both ouselves

and customers in comparison with other domestic and imported products.

POWERED BY

ZAIVI!
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ZAM®: basic info.

Uhistar Solaracks and its supporting devices are priorly made of special material - ZAM® coating steel sheet from NIPPON
STEEL Nisshin (Japan). Thank to this material Unistar Solarack has outstanding characteristics in comparison with normal
aluminum alloy orzinc-coated channels.

The most outstanding characteristic of ZAM products is corrosion resistance. Depending on the material grades, working
conditions and environments, the life-span of ZAM rack would be up to 45 years.

ZAM® is getting a standard for solar racking system in Japan and some countries. The product has been applied wider and
wider from industrial to coastal areas.

K27 is recommeded grade of ZAM®in Vietnam, K27 has been priorly suggested for channels of Unistar Solarack as this would
be able to create a high effectiveness solution in term of technique (high performance) and investment (good price).

WHATIS ZAM®?

ZAM is highly corrosion-resistant hot-dip Zinc-Aluminum-Magnesium alloy coate steel sheet that NIPPON STEEL has
succeeded in launching on the market for the first time in the world.

Due to the effects of magnesium and aluminum, ZAM has excellent corrosion resistance, scratch resistance as well as
formability and can be applied in a wide range of fields.

NIPPON STEEL has provided not only steel products but also various solutions for our customers.

Nippon Steel aim to create new market opportunities along with supply high value-added products, which we have
developed with advancing technologies based on worldwide reseach and development.

Long product life Substitute for post
hot-dip galvanizing

Chemical treatment T

ZAM® coating layer

. . Substrate
Light coating ! Reduction in
weight yet high both coating and
corrosion resistance / transportation costs

LCC (Life Cycle Cost)

Reduced repair cost Eco-friendliness

Reduced through process saving

manufacturing cost

M A new hot dip coated steel sheet that has a coating layer of zinc, 6% aluminum,
and 3% magnesium.

& unrsmam 15



ZAM: anti-corrosion

Corrosion resistance mechanism of ZAM

In terms of corrosion resistance, ZAM is 10 to 20 times better than hot-dip zinc-coated steel sheets(*) and 5 to 8 time
better than hot-dip zinc-5%aluminum alloy coated steel sheets(*)
(*): Estimated by salt spray test

Mechanism of corrosion resistance on flat section
Al and Mgin the coating layer of ZAM® combine to form a fine, tighly adhered zinc-based protective film on its coating surface
as time passes. This protective film suppresses corrosion of the ZAM coating

Zinc-Aluminum based fine
protective film containing Mg

Corrosion of coating
layer suppressed

Coating layer
Excellent corrosion resistance

L5Um |
Galvanized coating layer also forms a protective film on the surface. This protective film, however, is not as fine as in ZAM, an
less adhesive (see photo at right).
In contrast, the protective film formed on the coating surface of ZAM is excellent in both fineness and adhesion, and
consequentlyitinhibits permeation of corrosion factors, presserving high corrosion resistance over a long period.

Protective film formed on the coating surface
after salt spray test (4 hours)

(Thickness: 0.8 mm, coating weight: 90/90 g/m2, untreated)

ZAMP® Hot-dip galvanizing

2pm
L1

Mechanism of corrosion resistance on cut edge

Excellent corrosion resistance is achieved on cut edge parts by covering the ends with a fine zinc-based protective film that
contains Al and Mg leaching from the coating layer.

Initial period Of exposure Outdoor exposure for 3 years Thickness: 3.2mm, coating weight: 150/150g/m2, post-treatment: chomate 50mg/m2

(Note: the color and the speed of change in color depend on sheet thicknesses and exposure

5mm

Initial exposure period Intermediate exposure period Long exposure period
(up to several weeks) Coating layer (several weeks to several years)

Gradually
turns
Cut end darker
Substrate Initial rust due Substrate - ':r:'::::i:: m Substrate
to oxidation due to sacrificial
protection. !
Eventually
changes
The exposed cut edge of The fine zinc-based protective film containing to gray
substrate is oxidized Mg covers the cut edge with leaching =black
due to rain, condensation, etc. of Zn, Al, and Mg from the coating layer.
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ZAM: actual application

sl NIPPON STEEL | %) NIPPON STEEL NISSHIN

Cradle of Mega-Solar Power Generation

13
2 208 NIFPON STEEL NISSHIN CO LTD. &F Righns Reeieist

Factory folded-plate roof

il NIPPON STEEL | %) NIPPON STEEL NISSHIN

£ I0TH NIFPON STEEL NISSHIN CO., LTD. A R Resessad
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ZAM: actual application

Usage on roof and roof terrace

Hokkaido: 2KW

Nagoya: 10KW

i NIPPON STEEL | 7 NIPPON STEEL NISSHIN 20

2 L NIFFON STEEL RESSHIN T LTD, Al Fughrs Feseroel]

PROJECT USING ZAM *

[Energy Absolute, “Lam Pang, Thailand 126MW April 2014]

5,350ton MSM-HK540-DA K35 t=1.6 2.5mm.3.ﬁn‘|m-

= —————— ——— ]
g NIPPON STEEL | %) NIPPON STEEL NISSHIN e

LD MIFROM SEEEL MISSH IR EOL LT AR Baghb Remeraed
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ZAM K27: Test at seaside area

Soon after fence
installation

land side

[
e e G
;. s i\

W NIPPON STEEL | £ NIPPON STEEL NISSHIN

10
1 3012 REPOR STEEL MESSHEN OO, 170, AF Righrs eyt

Post hot dip Zn

Okinawa ¢ After 9years

sl NIPPON STEEL | %) NIPPON STEEL NISSHIN

£ 2019 MPPOK STEEL HISGHIN G2, LTR, Al Rights Resereil




NSCA

NGOI SAO CHAU A

CONG HOA XA HOI CHU NGHTA VIET NAM
Déc lap — Tw do — Hanh Phuc

BAN CONG BO TIEU CHUAN CHAT LUONG
The Declaration of quality standard of product

* ¥ ¥
Doanh nghiép: CONG TY CO PHAN PAU TU CONG NGHE NGOI SAO CHAU A (NSCA)
Manufacturer: STAR ASIA JSC. (NSCA)

Pia chi/Address: Tang 3, TTTM Interserco, 17 Pham Hung, Nam Tl Liém, Ha Noi
Dién thoai/Phone: 0243 5147999 - Fax: 0243514 7992 - Email: nsca@nsca.vn
Nha may: Nha may co’ khi STARDUCT
Factory: STARDUCT Mechanical Factory
Dia chi/Address: L& C3-C4 Cum C6ng nghiép Thi trAn Phung, Pan Phuong, Ha Noi

CONG BO
We hereby declare

Tiéu chuan s6: 24S-SLR/2020
Standard #: 24S-SLR/2020
Phu hgp véi: TCVN 6781-2017/I1EC 61215-2016
In compliance with: TCVN 6781-2017/IEC 61215-2016
Cho san pham: KHUNG GIA D& PIN NANG LUQONG MAT TRO'
For the product: SOLAR RACKING SYSTEM
Nhan hiéu : UNISTAR SOLARACK
Brand: UNISTAR SOLARACK
Hinh thirc cdng bs : DOANH NGHIEP TU CONG BO
Form of declaration : SELF DECLARATION

Doanh nghiép cam két san xuat kinh doanh san phdm theo ding tiéu chudn céng b6 trén
We undertake our product corresponding to the above standard
Hanoi, 20/03/2020

Téng giam déc/General Director
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N SC CONG TY CP AU TU CONG NGHE NGOI SAD CHAU
L6 C3-C4 Cum CN thi trén Phing, Dan Phugng, Ha N

NGOI SAO CHAU A | P. 02435147999 - W. nscawn - E. nsca@nscavn

TIEU CHUAN 24S-SLR/2020
CHO SAN PHAM HE GIA PG PIN MAT TRO1 AP MAI

THAM CHIEU

e Tiéu chudn tham chiéu: TCVN 6781-2017/IEC 61215-2016
e Phuong phép thir nghiém: TCVN 6781-2017.2/IEC 61215-2016.2

TAI TRONG THIET KE VA TAI TRONG THi NGHIEM

e Taitrong thiét ké: 160kg/m2 (thap nhat)
e Tai trong thi nghiém: 240 kg/m2 (thap nhat)
e Hésdan toan: 1.5

VAT LIEU VA TUOI THO

e Vitliéu : (1) Tén ZAM K27 cha Nippon Steel Nissin, Nhit — dung cho cac thanh
U, miéng néi thanh U; (2) Nhém dun A6061-T6 — dung cho cac thanh U nhém,
chan ndi (L, T) va miéng kep bién, kep gitta tdm pin (Z, T); (3) Inox — dung cho bu-
I6ng theo yéu cau

e Tuditho chdng 3n mon: 25-45 ndm (tuy thudc ving/ dic diém khu vuc [3p dit —
Theo chi dan cla Nippon Steel Nissin Japan)



PHUONG PHAP GIA CONG

e Quy trinh ngudi trén day chuyén ty déng

PHUONG PHAP LIEN KET

e K&t ndi bang kep gitlt, vit ty khoan, bu-16ng, &-cu va é-cu “spring nut” (ISO 4762)

TAI TRONG HOAT DONG (theo TCVN 6781-2017.2/IEC 61215-2016.2)

HE KHUNG GIA AP MAI

BO TRi TAM PIN THEO CHIEU DOC

Lqc 2400Pa/m2
2000

F 1 e 00
N A N N N N N N N N N AN N AN AN AN AN AN N AN

[ 1[ Y

—E [ F L L

Chuyén vi = 4.92mm
Displacement = 4.92mm

Min=100
Max=170
|
—

|

I
I
|
|
_ | Max=250
Lmax=1200 Chuyén vi = 4.92mm

! |

! |
! |
! I
! |
T™ Displacement = 4.92mm

Lmax=1200

Khodang cach gilta 2 thanh ray U: 800 mm
Khoang cac gilta 2 chan ndi mai: max. 1200 mm
« Taitrong thiét ké: 1600 Pa (160 kg/m2)

e Tai thtr nghiém: 2400 Pa (240kg/m2)

Chuyén vi: 4.92mm

Hé s6 Von Mises: max. 212.7 Mpa

« Bién dang nén: 2.48

« Hésdantoan: 1.5

BO TRi TAM PIN THEO CHIEU NGANG

Lqc 2400Pa/m2 Tam pin 2000x1000x40
L 1000 | Solar panel 2000x1000x40
\ \
\L\LJ/\L\L\LJ/\J/\LJ/J/J/J/\L\LJ/\L\L\L\LJ/J/\L\L\LJ/\J/\LJ//

l s T
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Chuyén vi = 6.26mm

Displacement = 6.26mm Displacement = 6.26mm

|
|

i

! o

1 Chuyén vi= 6.26mm
|

I

)

i

Lmax=1000 Lmax=1000

* Khoang cach gilta 2 ray U: 1400 mm

+ Khodng céch gitta 2 chan ndi mai: max. 1000 mm
« Taitrong thiét ké&: 1600 Pa (160 kg/m2)

« Taitrong th&r nghiém: 2400 Pa (240kg/m2)

« Chuyén vi: 6.26mm

+ Hé s6 Von Mises: max. 241.8 Mpa

+ Bién dang nén: 3.18

« Hésdantoan: 1.5




THANH U-ZAM K27

THANH UNISTAR 4121

Vat liéu: ton ZAM K27- day 1.2mm

. .. Tiéu chuén vat liéu: BS EN 10025
Khéi lvgng m dai: 0.88kg/m

L6 dot: 10mm x 30mm @ 50mm center

Chiéu dai thanh tiéu chudn: 3m & 6m

F .
L(mm) [
; Rl = I == Lieva (O AL + Dién tich méat cat: 140 mm?
250 3.43 0.49 14.40
500 172 1.96 10.11 + Mb&-men quan tinh (chung)
114 442 Ixx = 294,34 kgmm?
750 640 Ixy = -459.00 kgmm?
1000 0.86 7.86 4.00 Ixz = 0.56 kgmm?
1250 069 12. lyy = 292.80 kgmm?
e 262 lyz = 28.48 kgmm?
1500 0.57 17.72 2.16 2z = 294,159.97 kgmm®
1750 0.49 2410 6.47 )
e Mob-men quan tinh (trong tam)
2002 043 3148 = Ixx = 73,767.67 kgmm?
2250 0.38 30.83 : by = DAL (g
Ixz= 0.505 kgmm?
2500 0.35 49.18 - lyy = 291.84 kgmm?
2750 0.31 59.52 R lyz=0.00 kgmm?
lzz =73,590.37 k 2
3000 029 7063 - “ g

THANH UNISTAR 4141

Vat liéu: tén ZAM K27- day: 2mm

Tiéu chuan vat liéu: BS EN 10025

Khai lwvgng m dai: 1.51kg/m

.

L6 dét: 10 x 30 mm @ 50mm centers

F R
‘ L(mm) Fmax (kN) i\ LLL }‘i fmax (mm) F(kN) « Chiéu dai thanh tiéu chudn: 3m & 6m
= - f « Dién tich mat cit: 236 mm?

250 11.08 0.19 34.67
500 6.00 0.82 28.02 * M6 men quén tinh (chung)
750 4.00 1.84 20.89 Ixx = 1489.67kgmm?

Ixy = -16426.46k 2
1000 3.00 3.27 15.03 |§Z= -0400kgmng "
1250 240 511 11.09 lyy = 506838.92kgmm’

lyz= 0.00kgmm?
1500 2,00 7.36 8.72 lz2 = 507516.71kgmm?
1750 1.72 10.03 7.18

* MO men quén tinh (trong tdm)

2002 1.37 7.95 6.47 Ixx = 778.42kgmm?
2250 1.34 16.56 523 Ixy = 21.54kgmm?

Ixz = -0.00kgmm?
2500 1.20 20.45 457 lyy = 126471.70kgmm?
2750 1.09 24.75 403 lyz = -0.00kgmm?

_ 2

3000 100 20.45 lzz = 123438kgmm




THANH U NHOM ANODIZED A6061-T6

Ray nhém SNO1

Vat liéu: nhom dun A6061 T6

Kich thwéc (WxH): 38 x 37 mm

Do day: 1.0~ 1.8 mm

Khe mét trén (bt thm PV): 20mm

Khe mét bén (bat chan mai): 8.5mm

Dai thanh tiéu chuan: L =2.2; 3.2 & 4.2m

o Khéi lwgng m dai: 0.65kg/m

e © o o o o

Ray nhém SN02

Vat liéu: nhém dun A6061 T6

Kich thwéc (WxH): 38 x 38 mm

Do day: 1.5~ 1.8 mm

Khe mat trén (bat tAm PV): 20mm

Khe mit bén (bt doc séng): 8.5mm

Khe mét dwéi (bat ngang soéng): 8.5mm
Dai thanh tiéu chudn: L = 2.2; 3.2 & 4.2m
o Khéi lwgng m dai: 0.79kg/m

e o 0 o o o o

265 Ray nhém MINIRAIL SM01
_]' (Bat ngang song trure tiép 1én mai)
80— d o|g o

_J_ e Vat liéu: nhéom dun A6061 T6

l_ 15 12515 e Kich thwdc (WxH): 38 x 40 mm

I e Doday: 1.5~3.0mm

F 150.0 i e Khe mat trén (bt tm PV): 20mm

_l e Lo bat vit: @6.5mm
g e Khoang cach tam 2 16: 125mm
ol e Dai thanh tiéu chuan: L = 150mm

Ray nhém MINIRAIL SM02

(B&t doc séng truc tiép 16n méi)
“oe5 Vat lidu: nhém dun A6061 T6
500— Kich thwéc (WxH): 21 x 55 mm
% - 1000 o
8 Do day: 1.5~ 3.0 mm

——1000—— Khe mét trén (bat thm PV): 20mm
L6 bét vit: @6.5mm
Dai thanh tiéu chuan: L = 100mm

—560—




CAC PHU KIEN

Phu kién
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M6 ta

Chan nhém L40

65.0
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Chan ndi mai tén mui cong nghiép dé cao ¢ dinh cho ray d& U-ZAM
SZ 4121

e Dung cho lap ray song song hodc vudng géc séng ton cong
nghiép mui vudng bang é-cu “spring-nut”

e Vatliéu: Nhdm dun mac A6061 T6

e Doday:3-6mm
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Chan nh
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105.0 (+40.0)
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Chan ndi mai tdn mui céng nghiép dé cao tuy chinh cao-thap cho
ray d& U-ZAM SZ 4121 va ray nhOm

e Dung cho lap ray song song hodc vudéng géc séng ton cong
nghiép mui vudng bang é-cu “spring-nut” hodc oc¢ vit chuyén
dung cho ray nhom

e Vit liéu: Nh6m dun mac A6061 T6

e Doday:3-6mm
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Chan néi kep mai tdn ‘kliplock’ cdng nghiép dd cao cé dinh cho ray
d& U-ZAM SZ 4121

e Dung cho l3p ray song song hodc vudng géc séng tén cong
nghiép mui vuéng bang é-cu “spring-nut”

e Vit liéu: Nhdm dun mac A6061 T6

e Doday:4 mm

Chan nhém K50

1390~+250
|
Dl
25,0
[ ]
[}

Chan ndi kep mai ton ‘kliplock’ cdng nghiép dd cao tuy chinh cao
thap cho ray d& U-ZAM SZ 4121 va ray nhém

e Dung cho Idp ray song song hodc vudng géc séng ton cong
nghiép mui vudng bang é-cu “spring-nut” hodc 6¢ vit chuyén
dung cho ray nhém

e Vit liéu: Nhdm dun mac A6061 T6

e Doday:4 mm
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Chan ndi kep mai ton ‘seamlock’ cong nghiép dé cao tuy chinh cao

thap cho ray d& U-ZAM SZ 4121 va ray nhém

e Dung cho lap ray song song hodc vudng géc séng ton cong
nghiép mui vudng bang é-cu “spring-nut” hodc oc¢ vit chuyén
dung cho ray nhom

o Vatliéu: Nhdm dun mac A6061 T6

e Doday:5mm

Kep bién PV nhom

= i
[=2]
N ]

Kep bién tdm PV

e Dung dé kep c6 dinh mép bién ngoai cho tdm pin méat troi
e Vatliéu: Nhdm dun mac A6061 T6

e Do day: 3-4 mm

Kep gitta PV nhom

Sl

Kep gilta 2 tdm PV

e Dung dé kep c8 dinh mép cla 2 tdm pin mat tr&i canh nhau
e Vatliéu: Nhdm dun mac A6061 T6

e Do day: 3-4 mm




Kep bién PV Nhém

)/

E

Kep bién I3p nhanh tdm PV

e Dung dé kep c6 dinh mép bién ngoai cho t4m pin mat troi —
thi cong nhanh

e Vatliéu: Nhdm dun mdac A6061 T6, tich hop 16 xo va 8¢ vit
thép khéng ri

Kep gitta PV nhém

i
£

Kep gitta Iap nhanh 2 tdm PV

e Dung dé kep c6 dinh mép cha 2 tdm pin mat trdi canh nhau —
thi cong nhanh

e Vatliéu: Nhdm dun mac A6061 T6 tich hop 10 xo va 8¢ vit
thép khéng ri

Cau ndi ray U nhém

175

L0

50.0 0 50.0 50.0

Cau ndi thanh U nhém
e Dung dé ndi 2 thanh u nhdm bang bu-16ng thép khong ri
e Vatliéu: Nhom dun mac A6061

Cau ndi ray U thép

480
13 OI
250 50.0 50.0
|1 | |

Cau néi thanh U ZAM
e Dung dé kep ndi 2 thanh U ZAM bang bu-l6ng thép khéng ri
e Vit liéu: Thép ma niken day 3mm

Bu l6ng, é-cu, vit ndi

g ©
e

Cac loai bu-16ng, é-cu, vit, vong dém...nhiéu kich c&
e Dung cho cac két ndi, lién két trong hé khung gié
e Vatliéu: Thép ma niken, thép khong ri

e Tiéu chuan: 1SO 4762




VIEN KHOA HOC CONG NGHE XAY DUNG
Vietnam Institute for Building Science and Technology (IBST)

VIEN CHUYEN NGANH KET CAU CONG TRINH XAY DUNG
Institute of Building Structures (IBS)

Add: 81 Tran Cung - Nghia Tan - Cau Gidy - Ha N§i - Tel.: 84.24.38364905; 84.24.62670817
Fax: 84.24.62692708 - Website: www.vienketcau.vn; www.ibst.vn

5 HD: - - A > = Ha Noi, 08/5/2020
125/2020KNIBS PHIEU KET QUA THU NGHIEM 5C 080520.5.14
I. THONG TIN -
Khach hang : Cong ty Cé phan Dau tw Cong nghé Ngoi sao Chau A
Cong trinh . Kiém tra chat lwong san phdm cua khach hang

Mau thi nghiém

: Hé d& pin ap mai Unistar Solar

Chi tiéu th&r nghiém

: Thir tai cor tinh

Dia diém thtr nghiém

: Vién KHCN XD, sé 81 Tran Cung Cau Gidy, Ha Noi

Il. KET QUA
Ngay nhan méu
Ngay thlr nghiém

: 20/04/2020 Phuong phép thir
: 23/04/2020 Thiét bj thtv

2.1 Kich thwdc mau thir va tai trong thir

: TCVN 6781-2: 2017

: Hé théng kich thiy lwe 300 kN, bé do chuyén
vi dién tov, lwc ké dién to

Kich thuwéc dién truyén tai Ap lyc thiét | Hé sb thar Ap Iyc thir Ion | Téng tai trong thir (N)
Chiéu dai | Chiéuréng | Dién tich
(m) (m) (m) 1600 15 2400 12800 19200
4.0 2.00 8.0
2.2 Két qua thi tai co tinh
STT Ky hiéu ddng hd do | Chuyén vilon nhét cac vi tri do tai lwc thi Nhan xét
b 78 nghiém 12800 N twong dwong ap lwc
chityen i 1600 Pa (mm)
Tai trong P* Tai trong P
1 Tai v\i/':ri 6i 1,25 78 )
RLEE: - Sau khi gia tai dt 03 chu ky gia
V2 . 5 5 x
2 Gitra nhip 1.0 mm 7,68 3,76 tai voi tai trong th( lon nhét I
19200 N twong dwong ap lwc 2400
3 . \./3, e 1,86 0,68 % . . . g Pk .
Tai vi tri goi Pa, mau khéng co hién twong pha
Va ' hoai: s
s Gitra nhip 1.0 mm 8,20 288 /
V3
8 Tai vi tri gbi 175 Qi

Ghi chu: Xem so dd tai trong va hinh anh thi nghiém trong trang sau

Nhén xét; Hé d& pin &p méi Unistar Solar da thir nghiém dam bao kha ndng chiju tai trong thiét ké' 1600 Pa voi hé
s thir virot tai ym = 1,5 theo tiéu chudn TCVN 6781-2:2017.

Chu dau tw

TVGS

Khach hang

Nguwei thir nghiém

/\I\A/

FhEL

ThS.Dd Tran Hung

LAS-XDO01
Phong TNCT

.-Sl.ﬁ

L

Pho trwdng LAS-XD01
ThS. Ng6 Manh Toan

Vién Chuyén nganh Két cau
Xay dwng (IBS)

{Cl WC\A‘\DN
\KET CAU cONG Xeln

ISRV TR VIV (VI i1

TS. D4 Tién Thinh

1.Phiéu két qua nay chi c6 gia tri ddi v&i mau thir do khach hang dua toi (This test report is valid only for samples provided by the Client)
2.Khdng duoc sao chép két qua ndy néu khdng duwoc sw déng y cla IBS (This test report shall not be reproduced without the written approval of IBS)

Pia chi phong thi nghiém/ Testing Add.: 81 Tran Cung — Nghia Tén - Cau Giay — Ha No6i

BM-ISO 07 (LAS-XD01)-07

Tel.: 04.38364905

Fax.: 04.62692708
1/4




VIEN KHOA HOC CONG NGHE XAY DUNG
Vietnam Institute for Building Science and Technology (IBST)

VIEN CHUYEN NGANH KET CAU CONG TRINH XAY DUNG
Institute of Building Structures (IBS)

Add: 81 Tran Cung - Nghia Tan - Cau Giay - Ha Noi - Tel.: 84.24.38364905; 84.24.62670817
Fax: 84.24.62692708 - Website: www.vienketcau.vn; www.ibst.vn

So db tai trong

P
MAT CAT 1-1 - TRUONG HOP GIA TAI DUONG (TUY TREN XUONG) MAT CAT 1-1 - TRUONG HOP GIA TAI AM (TU DU LEN)
GHI CHU:
1— MAU THI NGHIEM 3— KHUNG TRUYEN TA
MATBANG 2— DAM TRUYEN TA 4— KHUNG DO GIA HE MAI
- |
AR L
(P (P
N1 N1
; o
g ¢ -.,.._,|
% /1IN
=N Ns‘
I ) ! CONG
¥ / ™
l L1 =2000 T | / DY
| ) l ‘ONG

1.Phiéu két qua nay chi cé gia tri déi véi mau thir do khach hang dua toi (This test report is valid only for samples provided by the Client)
2.Khéng dwoc sao chép két qua nay néu khdng duoc si ddng y clia IBS (This test report shall not be reproduced without the written approval of IBS)
Pia chi phong thi nghiém/ Testing Add.: 81 Tran Cung - Nghia Tan - Cau Giay — Ha N§i  Tel.: 04.38364905 Fax.: 04.62692708

BM-ISO 07 (LAS-XD01)-07 2/4



VIEN KHOA HOC CONG NGHE XAY DUNG
Vietnam Institute for Building Science and Technology (IBST)

VIEN CHUYEN NGANH KET CAU CONG TRINH XAY DUNG
Institute of Building Structures (IBS)

Add: 81 Tran Cung - Nghia Tan - Cau Gidy - Ha Noi - Tel.: 84.24.38364905; 84.24.62670817
Fax: 84.24.62692708 - Website: www.vienketcau.vn; www.ibst.vn

So db I4p thiét bi do chuyén vi
| : 1000 _IL 1000 % 1000 I 1000 A{
4200
X 7 N W) N S .
VA1 V2 V3 V4 V5
o
2
& -
V4 7 Vd Z 777
L L1 =2000 L L1 |
= i "
MATCAT1-1
- MATBANG
1 1
GHI CH: ¢, ~DAU DO CHUYEN Y
Ny
4 4
.-;AHHE
- TRINK
NG /;A

1.Phiéu két qua nay chi co gia tri déi voi mau thir do khach hang dua téi (This test report is valid only for samples provided by the Client)

2.Khdng dwoc sao chép két qua nay néu khdng dugc su déng y cha IBS (This test report shall not be reproduced without the written approval of IBS)

Dia chi phong thi nghiém/ Testing Add.: 81 Tran Cung - Nghia Tan - Cau Giay —Ha Néi  Tel.: 04.38364905 Fax.: 04.62692708

BM-ISO 07 (LAS-XD01)-07 3/4



VIEN KHOA HOC CONG NGHE XAY DUNG
Vietnam Institute for Building Science and Technology (IBST)

VIEN CHUYEN NGANH KET CAU CONG TRINH XAY DUNG
Institute of Building Structures (IBS)

Add: 81 Tran Cung - Nghia Tan - Cau Giay - Ha Noi - Tel.: 84.24.38364905; 84.24.62670817
Fax: 84.24.62692708 - Website: www.vienketcau.vn; www.ibst.vn

Hinh anh th&r nghiém / Image of test

1.Phiéu két qua nay chi c6 gia trj @i véi mau thlr do khach hang dwa téi (This test report is valid only for samples provided by the Client)
2.Khéng duwoc sao chép két qua nay néu khong duoc sy ddng y clia IBS (This test report shall not be reproduced without the written approval of IBS)
Pia chi phong thi nghiém/ Testing Add.: 81 Tran Cung — Nghiia Tan — Cau Gidy — Ha Noi  Tel.: 04.38364905 Fax.: 04.62692708

BM-ISO 07 (LAS-XD01)-07 4/4






UNISTAR

SOLAR RACK SYSTEM

=] 3
UNISTAR

Nha san xuét va cung cap : CONG TY NGOI SAO CHAU A
Van phong va Nha may tai Ha ndi
Lo C3/C4 - Cum cong nghiép thi tran Phung - Dan Phugng - Ha Noi
Dién thoai: +84 (24) 35 14 79 99 - Email: baogia@nsca.vn



