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Sample description

The sample is a communication power cabinet for outdoor purposes, which is built in with an internal

power supply, battery and communication device. The sample cabinet is empty with no power supply or battery

installed.

Design basis 1: This sample is developed for orientation and the design is based on TAWAL

Electromechanical Technical Specification for GSM Sites V1.23, Part VI, provided by the customer.

Design basis 2: YD/T15372015 communication system user outdoor cabinet

Test basis 1: As per TAWAL Electromechanical Technical Specification for GSM Sites V1.23, Part VI,

provided by the customer.

Test basis 2: Design basis 2: YD/T15372015 Communication System User Outdoor Cabinet

1 Technical requirements

2.1 Design drawings
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2.2 Design requirements
2.2.1 Cabinet outline dimensions: H¥*W*D:2250%860*86 mm; Total equipment space: 42U

2.2.2 The cabinet is of a sandwich structure, with a 2.0 mm thick hot dipped galvanized plate as the external
material and a 0.8 mm thick hot dipped galvanized plate as the internal material, and PIR heat insulation cotton
with aluminum foil (30 mm thick, 45KG/M3 density) overlayed on both sides in the middle.

2.2.3 The surface of the cabinet is sprayed with polyester outdoor powder, which is UV resistant and
corrosion resistant, with a color number of RAL7035 428C.

2.2.4 Cabinet protection grade IEC 605292001 IP55

2.2.5 The cabinet is cooled by 2KW 48VDC air conditioner. Adaptive to outdoor environments in the
Middle East; ambient temperature: -5°C to 55°C; relative humidity: 5 to 100%R;

Flushable with sand and dust.

2.2.6 Design maximum wind speed at the windward surface: 45m/sec.

2.2.7 Other design requirements are shown in the test sub-items.

2 Test items and evaluation criteria

3.1 Cabinet outline dimensions

3.1.1 Outline dimension drawing:
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3.1.2 Dimension test results:

Dimensions 860 860

2,250

465

44RU

Measured 861 861.5

2,251

465.5

44

Judgment \ \

\/

Test results PASS

3.2

Cabinet material inspection

3.2.1 Cabinet material inspection:

According to the design requirements, the material should be hot-dipped galvanized plate. View the

following material report for actual inspection results: The material actually used is grade DX51D+Z hot-dipped

coil, which is in line with the design requirements. According to the design requirements, the material should be

2.0 mm thick for the housing and 0.8 mm for the liner plate.

After actual measurements, the sample door is 2.0

mm thick, the liner plate is 0.8 mm thick and the rack is 2.0 mm thick, which is in line with the design

requirements.

Inspection results: PASS
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3.2.2 Thermal insulation material inspection:

T RO 7 T R 0
The thermal insulation material of the cabinet is designed as W ow #® &

PIR thermal insulation cotton with aluminum foil (30 mm thick, o e IS - ol i
45KG/M3 density) overlayed on both sides. i : *

View the material report on the right. The thermal i ] s ‘ ol —
conductivity actually measured is 0.024 W/(m-K). The measured | . -
thickness is 31 mm. From the visual appearance inspection, there
are aluminum films applied to both sides and the surface is = g
completely intact, free of exposures of styrofoam.

Test result: PASS.

3.3 Cabinet structure inspection

3.3.1 The cabinet body is an integral welded construction. As the sides
and rear are fully welded with no separation, the cabinet has a higher
overall strength and a longer service life, making it suitable for use in
strong wind conditions. See the wind resistance simulation diagram at 54
m/sec for details.

Test result: PASS

3.3.2 The cabinet adopts a built-in door structure, with the door folds
concealed inside the cabinet, and there is no junction of door and cabinet at
the outside, which realizes a higher anti-theft level.

Test result: PASS

3.3.3 The cabinet uses 4 concealed hinges in zinc alloy with a black
painted finish. There is no exposed hinge, the anti-theft grade reaches WC2.

Test result: PASS

3.3.4 The locking system adopts a multi point locking with 4 locking

points at the top and bottom internally, producing a good locking and seal

performance. See IP55 waterproof test below for more details. The stainless
steel locking bar will not rust in the long-term use. The zinc alloy lock

handles have a higher strength and provide better anti-theft performance.

Spring System Integration Co., Ltd [4/15]



Spring System Integration Co., Ltd SPRING

Test result: PASS

3.3.5 Removable sunshade. Once the front is locked, no
screw is exposed when the door is closed and the sunshade
cannot be removed before opening the door. The heat dissipation
vents in the sunshade prevent high temperatures from being
generated inside when the ambient temperature is high. The

sunshade is set with a slope of running water, which is designed

to be 1° and measured to be 1.5°

Test result: PASS

3.3.6 The door can be opened up to 120° and
rotates flexibly without interference scraping or
sluggishness. The door is square in shape and not
distorted. After closing the door, it fits evenly and
uniformly with the cabinet door and is free of missing
corners, producing good sealing. See IP55 waterproof
test below for more details.

Test result: PASS

3.3.7 Door windproof tie device. With it, the door
can stop at 0° and 120°. In the test, the door was
opened and closed 10 times, in which the opening and
closing were smooth and the limit is accurate.

Test result: PASS

3.3.8 File folder. The design requires that the folder is not less than 300L*200 mmH and is 200 mm from

the air conditioner. The sample is measured to be 235L*200 mmH, 375 mm from the air conditioner. L is not

qualified, and an improvement is required.

Test result: POK

3.3.9 The interior of the door is mounted with a PU polyurethane seal with dotted foam. The sealing material

is UL approved and has a life expectancy of 25 years with a good seal. See IP55 waterproof test below for more

details.

Test result: PASS
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Rampf materials go back on 30 years of experience in polyurethanes.

Our materials such as RAKU PUR 32-3250-8 and RAKU PUR 32-3250-11 have a
permanent temperature resistance from minus 40 degrees Celsius to plus 100 de-
grees Celsius. Furthermore, even a short-term service temperature of 160 degrees
Celsius is possible.

Resistance to grease, such as mineral oils, derivatives, and paraffins, oils such as
aqueous solutions such as aqueous urea, alkaline and slightly acidic solutions, alco-
hols such as butanediol, butylene glycol, solvents such as heptane, hexane, deter-
gents such as soap and detergent substances, lecithin, carboxylic acid such as adip-
ic , phosphoric acid esters, acids such as benzoic acid, boric acid, acetic acid, salts
such as sodium chloride, Magnesium salt and gases such as acetylene, argon. We
guarantee optimum sealing performance.

Both materials RAKU PUR 32-3250-8 and RAKU PUR 32-3250-11 are UL50-listed.
You stand out among other things, even by very low assembling forces, creating a
simple shoring is guaranteed, so 25 years quality can be guaranteed also..

3.3.10 Air conditioner hot/cold air circulation isolation device. Considering the
close proximity of the air-conditioner cold air outlet to the hot air return outlet, to
prevent the cooling efficiency of the air conditioner from being reduced due to the
direct flow of cold air out of the return outlet, a circulation isolation device is added
to the air conditioner. After the sample inspection, the device has been installed, 450
mm(L) x 115 mm(H).

Test result: PASS
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3.3.11 Two front and rear EIA-310-D 19-inch standard racks are
installed inside the cabinet, 44U high. The standard dimensions of the
sample are as follows:

Hole center | Rack inner hollow Square hole
distance dimensions dimensions
Standard
dimensions 465+3 mm 450+3 mm 9.5x9.5 mm
Up: 465 Up: 450
Measured . i
dimensions Middle: 467 Middle: 452 9.5x9.5 mm
Down: 465 Down: 450
Judgment v N N

Test result: PASS

3.3.12 Rack depth. According to the design requirements, the rack is
built in with a 100A/150A rack lithium battery, up to 570 mm deep. The
measured depth available of the sample is 650 mm, which is greater than
that of the battery and meets the installation requirements.

Test result: PASS

3.3.13 Cabinet cable access hole. According to the design
requirements, the cabinet is configured with two sets of 8PG29 GLANDS
for cable access, which are installed on the bottom plate and both sides of
the rack. After inspection, GLANDS have been installed.

Test result: PASS

3.3.14 According to the design requirements, 10 groups of
L-shaped brackets are installed on the rack as the battery. One group
of load-bearing brackets for the power supply is installed every 3U.
After the sample inspection, the brackets have been installed.

Test result: PASS

3.3.15 According to the design requirements, the cabinet is
configured with a 48V12W tubular lamp. After the sample
inspection, a 48V 5W LED lamp of 250 * 34.6 * 22 (mm) is
installed. The 12W lamp cannot be installed as its length exceeds
588.

Test result: PASS
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3.3.16 According to the design requirements, the cabinet is configured with an access switch in series with

the lamp, which goes out when the door is closed and lights up when the door is opened.

According to the design requirements, the cabinet is configured with an access control switch that is

connected to remote monitoring.

A MBS HSPECIFICATION
EMEE (DBE) <Eima
BEHE (HT) 100M0
=

M KBM: 1,500V, KBM-A:1000V
e L 10,000

P e ) 50,000

sy < TEABRE Ee——

Operating temperature
IP cods 1P40

BSEEEMax. Rating Current & Voltage

c e | KBM:2A 1250V AC ‘ KBM-At4A 1250VAC

After inspection, two access control have been installed, with a reservation of 2.5m bundled cable at the

corresponding position.
Test result: PASS

3.3.17 According to the design requirements, the cabinet is internally configured with a photoelectric
induction smoke sensor. It adopts a 48V DC power supply and a 4-wire system, with dry junction signal
monitoring. After actual inspection, the smoke sensor has been installed and the 4-wire has been connected, with

a reservation of 2.5 m bundled cable at the corresponding position.

Power input — > Contact Output
3, 4 aepower terminals ( nopoler )

1. 2 are contact output terminal

Fig.1

Test result: PASS

3.3.18 According to the design requirements, there is a temperature and humidity sensor installed inside the
cabinet, which adopts a 48V DC power supply and a 4-wire system, with dry junction signal monitoring. After
actual inspection, the sensor has been installed but its voltage is 7-36V, which does not satisfy the requirements.
The 4-wire has been connected, with a reservation of 2.5m bundled cable at the corresponding position.

Test result: POK
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3.3.19 According to the design requirements, the
cabinet is configured with a 16-bit terminal block, model
UK2.5, which is equipped with a 220V socket, UK style.
After inspection, the terminal block has been installed.

Test result: PASS

3.3.20 According to the design requirements, the cabinet is configured with an 8-bit grounding copper bar
with tinned surface. There are two PE grounding points inside the base. After the sample inspection, all of them

have been installed.

Test result: PASS

3.3.21 Refrigeration system testing. According to the design requirements, the cabinet is configured with
one 2,00W 48VDC air conditioner operating at L35/35 working condition and is filled with R134a refrigeration
fluid, and is flushable with sand and dust, in the dimensions of 745(H)x451(W)x300(D).

After the actual inspection, the air conditioner has been installed.

Test result: PASS

€

PPPPPPPRAANTLR

Rated voltage 48V ———
Cooling capacity 2000W @ 35C /35TC
3500 3500
Inside temp. Rated power Consumption 650W @ 35°C /35°C
$C ———— Q) Rated cument 13.5A @ 35C /35C
3000 3000 "
35C @ EER 3.1
2BC e (D
2500 r—— 2500 Inner circulation air flow rate 500m® /h
~~_ =
s T 2 Display LED
= <
> 2000 = 'gi 2000 Heater NA
S ~
8 \\ o) N Operating temperature range A5C ~ +55T
8 ——— 2
(é, 1500 \ \® S 1500 Max. noise level 65dB(A) @ 1.0m away
£ c
H I % IP protection level 1Pa5 < betwearrextormnal
© ooo e T 1000 3 and intemal interface
~ —
Inside temp. — T Net weight 35Kg
45C  m—
500 e g 500 Quter dimension 745x445x275 (mm,HxWxD)
5C  —e—e—e (D Refrigerant type R134a
0 0 T
25 35 45 55 25 35 45 55 Lenificata ok
Outdoor type powder coating,
Surface treatment
Ambienttemp. ( C) Ambienttemp. ( C) standard color: RAL7035
Lifetime 10 years
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3.4 Functional testing

3.4.1 Waterproof test

According to the design requirements, the cabinet should meet the requirements of waterproof grade IP55.
In the actual test, the cabinet is flushed water from top to bottom with a standard IP55 gun in the spray room, in
which all seams are targeted, 1 mm for each seam. Then open the door to check, there is no water droplet in the

cabinet. Therefore, the test is passed.

Test result: PASS

3.4.2 Air conditioner startup and power-on test.

After being connected to the cable and powered on by a 48V DC power supply, the air conditioner starts
normally, and runs normally when the fan speed is changed from high to low, during which there is no fault

alarm on the display. Therefore, the test is passed.

Test result: PASS

3.4.3 Smoke detection power-on test.

After 3 and 4 cables of the smoke sensor are connected and 48V DC is supplied, the red indicator lights up.
The alarm light of the smoke sensor lights up and the artificial smoke is blown to the smoke sensor. Therefore,

the test is passed.
Test result: PASS
3.4.4 LED lamps power-on test.

After the LED lamp is connected to the access control in series and is 48VDC powered, it goes out when

observed from the inside when the door is closed and lights up when the door is opened. The test is passed.
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3.4.5 Cabinet lifting test

After the cabinet is installed, place a heavy
object inside it, and lift a total weight of 500 kg
slowly by 0.3 m while opening the door to its
maximum position, and stand it still for 30 min.
Then lower the cabinet, and the test is passed if no
crack or deformation is detected on the cabinet.

Test result: PASS

3.4.6 Wind load test

According to the design requirements, the maximum windward surface of the cabinet should be able to
withstand 45 m/sec wind speed. Mainly to test the base bearing capacity.

Simulation software is used in the test, and the wind speed is set to 54 m/sec.
Based on the simulation results, the equivalent plastic deformation cloud presents a large part of blackness,
indicating no risk of deformation; partially colored, indicating higher forces and increased risk, but not beyond
tolerable limits. Therefore, the simulation test is passed.

Test result: PASS

S, Mises

(Avg: 75%)
+9.846e+402
+9.025e+02
+8.205e+02
+7.384e+02
+6.5642+02
+5.743e+02
+4.9232+02
+4.103e+02
+3.282e+02
+2.462e+02
+1.641e+02
+8.206e+01
+1.101e-02

S, Mises

(Avg: 75%) |
+2.697e+02 (&
+2.4732402
+2.250e+02
+2.027e+02

Max: +2.697e+02
Elem: PART-1-1, 44974081
Nede: 27607 £
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3.5 Sprayed surface quality inspection

3.5.1 The surface of the cabinet is sprayed with outdoor type RAL7035 orange powder.

3.5.2 The surface spraying film is 70~120 um thick. Allowed to repaint once.

3.5.3 For corrosion resistance, a 5% neutral salt spray test with a test cycle of 720H is performed as per
ASTM B-117, and it is judged that the grade reaches 7 or above on the basis of ASTM B-610.

3.5.4 An UV resistance UV test with a test cycle of 1000H or more is performed as per ASTM G53.

3.5.5 The sprayed surfaces are graded and judged by the different positions. Sprayed surfaces of the cabinet
are classified as grade A/B/C, as follows:

The front and left and right sides of the cabinet are grade A, the roof and the back are grade B, and the
downward concealed surface and the inside of the cabinet are grade C.

3.5.6 Surface judgment conditions: Place the cabinet under normal natural daylight or 1000 Im
incandescent lamp, and the inspector who stands at 1.0 m directly in front of the cabinet, with the line of sight
perpendicular to the surface under test, visually inspects the surface at a speed of 3 m/min. The quality defects
are judged according to the standard table.

3.5.7 Definition of surface defects:

1. Sagging: Hanging tool marks

2. Bottom exposures: The metal substrate is exposed and no powder is attached.

3. Particles: Debris on the sprayed surface in the form of dots.

4. Scratches: Scratches on painted surfaces caused by external impact or abrasion.

5. Bruises: Convex packs or dents or cracks in the painted surface caused by the impact of external forces.

6. Rivet marks: Rivet head press marks

3.5.8 Surface defects judgment table:

Judgment standard

Defect category
Grade A surface Grade B surface Grade C surface
Sagging NO NO YES
Bottom exposures NO NO YES

Particles

Visually visible, 0.5 or
less, and the distance
between the two points is
greater than 100.

Visually visible, 0.8 or
less, and the distance
between the two points is
greater than 50.

Visually visible, 1.0 or
less, and the distance
between the two points is
greater than 50.
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Judgment standard

Defect category
Grade A surface Grade B surface Grade C surface
Visually visible, no metal | Visually visible, no metal | Visually visible, no metal
substrate exposure, width substrate exposure, width | substrate exposure, width
Scratch 0.2 or less, and the distance | 0.3 or less, and the distance 0.5 or less, and the
between the two points is between the two points is distance between the two
greater than 100. greater than 50. points is greater than 50.
Bruises Visually invisible Visually invisible Visually invisible

Rivet marks

Visually invisible

Visually invisible

Not required

Test result: PASS

Sample photo

o
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