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General information

Beam angle of light source 145°¢ As per specs or engr. request °

Light source color Minimum 840 neutral white (200W LED light
source)

Light source replaceable No

Number of gear units 1 unit

Driver/power unit/transformer PSU [ Power supply unit]

Driver included Yes

Optic type No [ -]

Optical cover/lens type Polycarbonate bowl/cover foggy
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Luminaire light beam spread 100°

High light transmittance is about 93%

Connection No [ -]

Cable Cable (0.3 m without plug

Protection class IEC

Safety class | (1)

Glow—-wire test

650/5 [ Temperature 650 °C« duration 5 s]

Flammability mark NO [ -]
CE mark CE mark
Usage

Square« Garden advertising board. etc.

Warranty period 5 years
Constant light output No

Number of products on MCB (16 A type B) | 24

EU RoHS compliant No

LED engine type LED
Operating and Electrical

Input Voltage 290 to 240 V
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Input frequency 50 to 60 Hz
Initial CLO power consumption Yy
Average CLO power consumption -W

Inrush current 10.6 A
Inrush time 0.13 ms
Power factor (min.) 0.9
Controls and dimming

Dimmable No

Mechanical and Housing

Housing material

Aluminum die—cast + Glass cover

Reflector material

Optic material

Optical cover/lens material

Polycarbonate

Fixation material Aluminum
Optical cover/lens finish Frosted
Overall height 50 mm
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Overall diameter

243 mm

Color

Dark grey

Approval and Application

Ingress protection code |

IP67 [ Dust penetration—protected. jet—proof.

Waterproof level]

Mech. impact protection code IKO6 [ 1 J]
Initial Performance (IEC Compliant)

Initial luminous flux (system flux) 18000 Im
Luminous flux tolerance +/-10%
Initial LED luminaire efficacy 100 Im)W

Init. Corr. Color Temperature

4000 k — 6000 K as per engineer request

Init. Color rendering index

80

Initial chromaticity

(0.38.0.38) SDCM<5

Initial input power 97 W
Power consumption tolerance +/-10%
Over Time Performance (IEC Compliant)

Median useful life L70B50 30000 h
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Median useful life LE0B50 20000 h

Median useful life LOOB50 10000 h

Application Conditions

Ambient temperature range -25 to +45 °C

Led working life span >50000H
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Earthing & lightning system: The contractor is responsible for the installation of an

electrical earthing system in the form of earthing rods« with a ground resistance value less
than 3 ohms. European brands are required.

a) EARTH ELECTRODE is to consist of one or more earth rods. interconnected by buried
earthing tape or cable« which is to have a total combined resistance value. during any
season of the year and before interconnection to other earthed systems or earthing means«
not exceeding 3—ohm otherwise use additional earth rods. Distance between two rods is not
to be less than twice the length of one rod driven depth.

b) EARTH ROD: copper clad steelc 20 mm diameter. 4.0 m length. extendible as necessary
to obtain required earth resistance. Earth rod is to be complete with couplings: head and
bolted connector of sufficient sizec and number of bolted clamps to connect all cables
terminated thereto.

c) BURIED EARTH CONDUCTORS: annealed copper conductors 50 mm? cross—section.

d) TAPS MATS: where earth rods are not likely to be used. earth electrode is to consist of
parallel and perpendicular copper stripc 2.4 m apart. welded together by exothermic welds

to form a grid.

e) EARTH PIT: precast. square or circular section concrete handhole (minimum 450 mm

internal diameter). with concrete cover. and extending to about 150 mm below top of earth
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rod. Earth pit is to be provided for each earth rod connected to an earthing conductor.

Cover is to have inset brass plate with inscription ‘Earth Pit-Do Not Remove’.

f) EARTHING CONDUCTORS: insulated (green/yellow) or bare copper conductor as

described in the Specification for the particular application.

g) TESTING JOINTS (TEST LINKS): copper or copper alloy« with bolted end connections.
disconnectable by use of a tool« and suitably sized for earthing conductors or earth bar
connection. Links are to be fixed to porcelain or other approved insulating supports. Contact

surfaces are to be tinned.

h) PROTECTIVE CONDUCTORS: single core stranded annealed copper; PVC insulated
cables. having rated insulation grade compatible with circuit protected. or to be a conductor

forming parts of a multi-core cable: color coded.

i) EARTHING BAR: hard drawn copper. 40x4 mm were formed into a closed loop. and
50x6 mm where open ended. Earth bar is to be labelled Main Earth Bar and is to be drilled.
for connection of conductors. at a spacing not less than 75 mm. and to be supplied with
copper alloy bolts¢ nuts and washers and wall mounting insulators.

The contractor is responsible for the supply and installation of a complete external lightning
protection system (LPS).

The contractor must keep a certain separation distance between the conductive parts of the
solar PV system and the LPS« to prevent shadows: induced overvoltage: and arcing.

If separation distance cannot be maintained. the metal components of the solar PV system
must be connected to the LPS through a conductor with a cross—section of at least 16 mm?
as per engineer request.

The Lightning protection system should be implemented according to IEC 62305-3 and best
practices for similar systems.

The ground rods of the earthing system and lightning protection system should not be

bonded.

slgale 38)gal)l cildalgally cilS)lall
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Télémecanique (Schneider) « Merlin Gerin: )i sann s calyglils -
Siemens — ITE « ABB ¢ Hager
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...etc. — Smart control — ¢ Hiscence« LG:Dual inverter compressor: Gree

..« color silver or black: 20-25 db noise‘PIasma/Ionizer/HEPA Filter

SPECIFICATIONS FOR THE MATERIALS:

Weatherproof plastic box 10cm*10cm

Features: waterproof«Weatherproof
Length: 100mm
Material: Plastic
Height: 50mm
Width: 100mm
1P67
Weatherproof plastic box 10cm*12¢cm
Features: waterproofWeatherproof
Length: 100mm
Material: Plastic
Height: 80mm
Width: 120mm
1P67

3M or Schneider UTP Cable Cat6A

Features:

e Excellent Electrical Performance (Tested to 350MHz).

e Length Markings on the Cable Sheath.

e Low Smoke« Zero Halogen (LSOH) and PVC Versions Available.
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Specifications:

e Type: Category 6A
e Sides: 4 Pairs.
e Length: 305 Meters.

1. Conduit tube 16MM Grey

Attribute Value
Nominal Diameter 16mm
Material Plastic
Conduit Type Flexible
Color Grey
Outer Diameter 16mm
Interior Diameter 10.7mm
Length Sm

IP Rating IP55
Coating Material Uncoated
Maximum Operating Temperature +100°C
Minimum Operating Temperature -50°C
Minimum Bend Radius 20 mm

ELECTRICAL LIBAN CABLE 2*1

NYMHY 2*1
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PROJECTOR LED LIGHT 200W

1) Power: 200W

2) Input voltage: AC 85-265V

3) Color temperature: 6000-6500K

4) Luminous Flux: 18000lm

5) Beam angle: 145 degree

6) Waterproof level: [P67

7) Material: Aluminum + glass cover

8) High light transmittance is about 93%
9) Lighting source: 4*50W LED light source
10) Luminous efficiency: 90-100lm/W
11) LED working life-span: >50000H
12) Working temperature: -25°C~45°C
13) Working environment: -45°C~55°C

14) Usage : Square. garden. advertising board. etc

15) Weatherproof. etc...

All as per the engineer representative request.

.. . PHILIPS.BRAND: AEG
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Cable Trays: Fittings< and Accessories:

Cable Trays« Fittings¢< and Accessories: Steel« complying with NEMA VE 1 or BS EN
ISO1461 and BS EN 10326 and BS EN 10327.

COMPONENTS are to include cable trays¢ bends ¢<elbows¢ tees¢ couplings and plates¢
rubber grommets¢ hangers« bracket supports and other system accessories required for
safety and protection of the cable installations TRAY'S are to be provided to carry the
maximum load of cables with a factor of safety 300%.

TRAYS are to be heavy gauge perforated sheet steel< hot-dip galvanized after
manufacture« minimum 1.5 mm thick« with sides not less than 45 mm deep¢ and as
shown on drawings. Fittings are to be same material as tray. Covers¢ where shown on
the Drawings« are to be minimum 1.0 mm thick galvanized sheet steel< Snap-On or
bolt type« forming a rigid assembly with the tray.

GALVANIZING is to be in accordance with EN ISO 1461« applied after fabrication
with local coat thickness of 45 um and mean coat thickness of 55 pm.

v" conv. Panel equipped w/4 zones

12 ZONES FIRE DETECTION CONVENTIONAL PANEL equipped with 4 zones (max 12
zones); Max 32 detectors and/or MCP per line. Alarm/fault relays«

e | monitored sounders line« 4 programmable open collectors¢
e | programmable input. Alarm pre-alarm/management + Day night mode.

e Expandable panel with availability of 2 rooms for one or two 4 zones expansion
(EX4A4) or one or two Extinguishing boards (DEAG). EN54-2¢« EN54-2¢« EN54-4
AFNOR« BOSEC¢ CE CPD« EN12094-1 with extinguishing board (DEAG).

e Needs 2 batteries 12V/7Ah or as required by drawings and engineer.

v" Conv. Optical Smoke Det 1Remot

CONVENTIONAL OPTICAL SMOKE DETECTOR¢ 1 remote led outputc EN54-7 «
CE according to CPD/CPR

v Manual call point Reset
CONVENTIONAL MANUAL CALL POINT resettable with key without breaking
glass¢ led and alarm resistor integrated« RED colour< EN54-11¢ CE according to CPD.
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v" Conv IND Sounder High Pow PE

ADDRESSABLE HIGH-POWERED PIEZOELECTRIC SOUNDER for indoor use
red color)¢ integrated isolator¢ possibility to select 6 tones¢ 95db@ 1 m« lateral
hearings¢ loop powered« for HEPHAIS 1600 range

v" Pyronix Pstn Speech Dialler

Full duplex hands free

Can be used as a fully operational phone

On-board microphone and speaker

Remote microphone and speaker outputs

Full remote control via DTMF tones

Output remote control

External antenna

Automatic Phone Number Recognition (CLIP)

6 on-board programmable inputs (Expandable to 14)
4 on-board programmable outputs (Expandable to 52)
9 destination phone numbers

Voice/SMS messages to each input

256 event memory log¢ time and date stamped.

v" PCE/Konica Battery 12V/7A

Superb recovery from deep discharge.

Electrolyte suspension system.

Gas Recombination.

Multipurpose: Float or Cyclic use.

Usable in any orientation (except continuous inverted).
Superior energy density.

Lead calcium grids for extended life.

Manufactured Worldwide.

Application specific designs.

v" Fire Extinguisher 12KG Automatique

S-year guarantee

Protection against A< B and C type fires

Safe for use on live electrical fires

Designed for enclosed areas including engine / plant rooms
Stored pressure

Brass valve with easy-to-read pressure gauge

Fully Compliant with European Standards
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Product: 12K g Automatic Dry Powder Fire Extinguisher
Height: 372mm

Capacity: 12 Kilograms

Cylinder Diameter: 290mm

Filled Weight: 15.66Kg

Range Of Throw: 18 Meters

Duration of Discharge: | 30 Seconds

CE Approved: Yes

v Ramrco Shielded 2*1.5 MM2 Red-300

Type: fire alarm cable

Use: fire alarm systems

Interface type: 2-core¢ 3-core« 4-core

Feature: anti fire to remain circuit

Section area: 12AWG«14AWG«16AWG18AWG220AWG
Conductor: bare copper

Insulation: PVC

Screen: Al foil
Sheath: PVC

Feature: anti fire

v Conduit tube 16 MM minimum with grey color

Attribute Value
Nominal Diameter 16mm
Material Plastic
Conduit Type Flexible
Colour Grey
Outer Diameter 16mm
Interior Diameter 10.7mm
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Length S5m

IP Rating IP55
Coating Material Uncoated
Maximum Operating Temperature | +100°C
Minimum Operating Temperature | -50°C
Minimum Bend Radius 20 mm

v Ups 24V Sine Wave with xxxxx KVA xxxxxW All exact Loads depend on
execution drw. And must be approved by the engineer. Load stated below

are for example.

DC Input: 12VDC

AC Output: 220VAC
Waveform: Pure Sine Wave
Rated Power: 2000W

UPS Function: Yes

Automatic Transfer Time: ~4ms
Battery Charger: Yes¢ 15A Max (Built-in)¢ optionally solar controller charging input

Frequency: Low Frequency
Efficiency: ~85%

Total harmonic distortion: <3%

Operation modes: Battery First/AC First/Saving Energy Mode

Display: LCD

Cooling: Cooling Fan« intelligent temperature sensing & switching functionality
Protections: Overload - Beepng alarm & automatic shutdown« Short circuit - alarm &
automatic shutdown« high voltage or low voltage from battery detection & shutdowns

reverse polarity protection
Noise: <55dB

Operating environment temperature: -10 to +40 degrees Celsius.
Environment Humidity: 0% - 95% non-condensing
Dimensions: 400*180*320mm (L*W*H);

Weight: 18kg

v Battery deepcycle teeko xxxx AH All exact Loads depend on execution drw.
And must be approved by the engineer.

Nominal Voltage: 12V

Capacity: 200Ah@?20hr-rate to 10.5V @77°F
Float Charging Voltage: 13.6V to 13.8V (77°F)
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Max Discharge Current: 2000A (5 seconds)

Max Charge Current: 60A

Normal Operating Temperature: 77°F+9°F

Operating Temperature Range : Discharge: -4°F~140°F ; Charge: 32°F~122°F
Storage Temperature Range: -4°F~140°F

Self Discharge Rate: <3% per month at 77°F

v" Extension H6 3M

Compatibility
F8 MultiTrack Field Recorder< H5 Handy Recorder< H6 Handy Recorder and QS8
Handy Video Recorder

Cable Length: depend on the executing drawings (Per example 3m / 9.84")

v" Gacia Cable Tie 8*250

Material NYLONG66
Color Natural/White
Size 10.0"

Width 2.8mm

Tensile Strength | 18KGS

Closure Nylon Cable Tie
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* Reduced helght verslon avallable on demand

Maximum capacity
Sealing version

OIML R 60 Max n* intervals
Safe overload

Safe sideload

Nominal temp. range
Operating temp. range
Storage temp. range

Exi version

Z22 version type

20-35-50t
IP68/69K
Max 4000
150 %
50 %
-10 +40°C
-30+70°C
- 40 + 80° C

@YEX 111G Exia IIC TS, T4; 11 1 Exia D 20 IP66 T 85°C
(- 20°C = Tamb =+55°C)

@EJEX 1 3 D IP6x TBO"C (- 20°C = Tamb =+55°C)

it of vew,

Wh the aim of

A - 8 STRAIN GAUGES
High precision - Repeatibility - Reproducibility

B - HEAVY-DUTY PROTECTION AT 45° CONE

C - MECHANICAL PROTECTION COVER

D - INSULATION DISC FOR LIGHTNING PROTECTION

E - OVERVOLTAGE AND INTERFERENCES PROTECTION

F - COPPER BRAIDED EARTHING CABLE

G - CONNECTING CABLE ENCAPSULATED AND PROTECTED
AGAINST THE MOISTURE THANKS TO SPECIAL RESINS
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INCLINATION UP TO 5°

(15 mm FROM VERTICAL POSITION)

- This excludes problems during thermal expansion
or caused by elastic deformation of the weigh bridge
and any settling of any foundation

- It also allows for a high level of accuracy.
even in installations with rather long weigh bridges.

ge

SELF-STABILISING SYSTEM WITH

ANTI-ROTATION DEVICE

- This avoids the cell rotating on itself and stops
the cable from twisting

8 STRAIN GAUGES

- High precision, also when the cell must work ina
non-vertical position

- Better repeatability and reproducibility

HEAVY-DUTY PROTECTION

(1,5 mm THICKNESS) AT 45° CONE

- This allows oscillation for removing debris that may
deposit without affecting the correct operating
of the system

MECHANICAL PROTECTION COVER FOR

LOWER MOUNTING CUP

- Solution that avoids using rubber protections
that are subject to wear

LIGHTNING PROTECTION

The protection from lightning is one of the aspects to
which attention must be paid. Cooperativa Bilanciai
has included 3 different solutions to ensure effective
protection:

- A disk made from special insulation material that
interrupts the flow of electricity between the bridge’s
upper structure and the base, via the cell

- High section copper braid bypass

- Electrical board housed in the cell, with components
that limit voltage surge caused by lightning

RODENT-RESISTANT CABLE

- A special connection cable with a stainless steel
sleeve is available for areas where protection from
rodents is required

MAXIMUM PROTECTION FROM RADIO-

FREQUENCY INTERFERENCE

- The adoption of special filters prevent interference
from high frequency devices

Junction Box 440-10 J:3se LA Juagi e (g

O WA yie by )l (Junction Box) das 3s2ia o

IP68 diles da joy Jrin aliad) (30 S8 0

(r5) 50 — 441 25 ) (Signal trim) 3 L3Y) 5 lae o

Lol z A gl JA i (Say o

UA.\AU,‘«AAZPLA6X0.5 &chLh§4 d}h‘;«udﬂs °

Q\),_\Pﬂ\
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Figure 7: Zone 3 inverter room location to be constructed
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Design parameters & General notes

e Working time: As per works on site« normally from 8AM to 4PM.
e Continuity of supply to weighting scale via battery bank is critical.

e PV panels installation is available on weighbridge pitched roof with aluminum
anodized rail’s structure.

e The contractor should take into consideration in the final design the ability of the
system to be operating with the existing electrical network« with all needed control
and protection for this purpose.

e The bidder shall provide a civil design simulation based on wind loads as per
Lebanese Standard NL 137:2020¢ signed by a civil engineer member of the Order of
Engineers and Architects of Beirut or Tripoli. The simulation shall demonstrate that
the solar PV system is supported by the roof and the fixation can withstand the wind
loads as per NL 137:2020.

e The bidder shall provide a copy of the membership card of the civil engineer in the
Order of Engineers and Architects of Beirut or Tripoli.
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Control system is required to ensure the good and safe operation with existing power
sources¢ including but not limited to power export limitation with generator’s
subscription(s)« diesel generators« or EDL.

The control system shall also include at the inverter’s output« physical disconnection
devices in case of a malfunction or fault at the controller level.

Solar DC cables« copper conductor« halogen-free« double insulated< UV protected and
fireproof¢ with IP67 MC4 connectors.

DC cables between the modules and the inverters section have to be sized to limit
the total voltage drop in the DC circuit to a value less than 4% of its value at rated
power.

All DC & AC wiring shall be installed so that it is mechanically and electrically sound
and neat in appearance.

DC cables shall be routed from the PV array to the junction boxes< DC protection
boxes« or inverters in covered UV resistant cable trays.

Multipolar cables with double insulation (Class Il).

AC cables between the inverters and connection have to be sized to limit the total
voltage drop in the AC circuit to a value less than 3% of its value at rated power.

The cable trays shall be hot-dip galvanized and shall be equipped with all the needed
brackets« clips¢ junctions< and accessories for installation and fixation.

The cutting edges and openings of cable trays and cable conduits should be cold
galvanized.

Induction loops must be avoided when cabling strings; it is highly recommended to
use the skip-wiring method (also known as leap-frog) instead of the conventional
daisy-chain method.

Each string of panels has to be properly labeled with the reference and
corresponding polarity« every ten 10 meters and at the input and output of cables
trays« junction boxes« DC protection boxes« protection devices« or inverters.
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Design guide for the system

Hybrid inverter

Hybrid inverter ON/OFF grid 6kW:« for weigh bridge and related room¢ Brand
Deye or felicity and as per the following specs:
Nominal battery system voltage: 48VDC

Rated power: 6000W

Max. PV access power: 12000W

Max. PV input power: 9600W

MPPT efficiency: >99%

Max. Efficiency : >97%

Maximum PV input voltage : 500V
Maximum PV array power: 6000W

PV array MPPT voltage range: 150~425VDC
Rated PV input voltage (V): 370V

Rated AC input/ouput current: 26.1/27.3A
Warranty: 10 years

Lithium Battery:

Battery bank required is 10kWh for room scale« lithium-ion type Dyness ¢ Felicity
Solar« Sako or approved equal.

The specs of the battery shall be a follow:

Storage capacity: 10.24KWh

Nominal voltage: 51.2V

Nominal capacity: 200AH

Cycle life: >6000 cycles

Warranty: 10 years

Solar PV panels:

10 solar panels monocrystalline built with half-cut cells 660W:« similar to AUSTA«
Longi¢< Philadelphia or approved equal and as per minimum below specs (as
approved by the engineer):

Inclination required for pitched roof is the same roof inclination.
Total power from solar: 33,000W

Voltage at nominal peak power (V): 42.1V

Current at nominal peak power (A): 13.06A

Module efficiency: 21.28%

Number of cells: 144 (12*12)

15 years warranty on product material and workmanship

35 years warranty on linear power output

Number of panels per string: as per SLD
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e Aluminum or Galvanized steel structure with minimum gauge G90 as per engr.
request:

Railed mounted steel structure on pitched roof:
Anodized aluminum 6063-T5 structure brackets« rails and clamps.

Any direct or indirect impact on the roof waterproofing« should be remediated.
The design of PV panels to take into account the spaces needed for maintenance
and cleaning purposes« oriented as per pitched roof and aligned with the geometry
of the roof.

Solar panel structure should be designed to withstand wind loads as per
requirements for the national standards< and to not have any impact on the
structural safety of the building.

Warranty: 10 years minimum.

e Solar cables & cable trays:

SOLAR DC WIRE UV RESISTANT CABLE FOR SOLAR PANEL

Nominal Voltage 1500VDC

Temperature rating: -40 to 90°C

100% tinned cooper to minimize power loss in your solar panel system« class5
according to standards:

EN 50618¢ TUV 2 PfG 1169/08.2007¢ EN 50288-3-7 <EN 60068-2-78¢ EN 50395
Flame retardant to IEC/EN 60332-1-2

Low Smoke Zero Halogen to IEC/EN 60754-1/2«

IEC/EN 61034-1/2¢ EN 50267-2-2

Ozone and UV Resistant to EN 60811-403¢ EN 50396« EN ISO 4892-1/3¢

Water Resistant to AD8

Stainless steel or Hot-Dip galvanized Cable Trays 1%t class¢ Fittings¢ and
Accessories (European brand): Steelc complying with NEMA VE 1 or BS EN ISO
1461 and BS EN 10326 and BS EN 10327.

Earthing & lightning system

The contractor is responsible for the installation of an electrical earthing system in the form
of earthing rods« with a ground resistance value less than 5 ohms. (All materials European
brands and must get approval from engr. representative)

a) EARTH ELECTRODE is to consist of one or more earth rods« interconnected by buried
earthing tape or cable« which is to have a total combined resistance value« during any
season of the year and before interconnection to other earthed systems or earthing
means:¢ not exceeding 3-ohm otherwise use additional earth rods. Distance between
two rods is not to be less than twice the length of one rod driven depth.
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b) EARTH ROD: copper clad steelc 20 mm diameter< 4.0 m lengthc extendible as
necessary to obtain required earth resistance. Earth rod is to be complete with
couplings< head and bolted connector of sufficient sizec and number of bolted clamps
to connect all cables terminated thereto. Earth rod were formed and tested into a
closed loop.

c) BURIED EARTH CONDUCTORS: annealed copper conductors 50 mm2 cross-section.

d) TAPS MATS: where earth rods are not likely to be used« earth electrode is to consist
of parallel and perpendicular copper stripc 2.4 m apartc welded together by
exothermic welds to form a grid.

e) EARTH PIT: precast¢ square or circular section concrete handhole (minimum 450 mm
internal diameter)« with concrete cover« and extending to about 150 mm below top
of earth rod. Earth pit is to be provided for each earth rod connected to an earthing
conductor. Cover is to have inset brass plate with inscription ‘Earth Pit-Do Not
Remove’.

f) EARTHING CONDUCTORS: insulated (green/yellow) or bare copper conductor as
described in the Specification for the particular application.

g) TESTING JOINTS (TEST LINKS): copper or copper alloy« with bolted end connections:«
disconnectable by use of a tool« and suitably sized for earthing conductors or earth
bar connection. Links are to be fixed to porcelain or other approved insulating
supports. Contact surfaces are to be tinned.

h) PROTECTIVE CONDUCTORS: single core stranded annealed copper; PVC insulated
cables¢ having rated insulation grade compatible with circuit protected« or to be a
conductor forming parts of a multi-core cable« color coded.

i) EARTHING BAR: hard drawn copper< 40x4 mm were formed into a closed loop« and
50x6 mm where open ended. Earth bar is to be labelled Main Earth Bar and is to be
drilled« for connection of conductors« at a spacing not less than 75 mm:« and to be
supplied with copper alloy bolts«< nuts and washers and wall mounting insulators.

The contractor is responsible for the supply and installation of a complete external lightning
protection system (LPS).

The contractor must keep a certain separation distance between the conductive parts of the
solar PV system and the LPS« to prevent shadows: induced overvoltage« and arcing.

If separation distance cannot be maintained« the metal components of the solar PV system
must be connected to the LPS through a conductor with a cross-section of at least 16mm?2.
The Lightning protection system should be implemented according to IEC 62305-3 and best
practices for similar systems.

The ground rods of the earthing system and lightning protection system should not be
bonded. Lightning system should cover an area with minimum radius 60m. Contractor
should submit detailed study and specs for earthing system before installation.
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Generators specs and requirements

Standard Generating set features as stated below and in B.0.Q. and in Prices analysis:
e High efficiency water cooled diesel engine.

e Fitted with oil« fuel and standard air filters.

e High efficiency radiator with pressure cap and drain point.
e Fully guarded engine-driven fan.

e Auto start AMF controller.

e 3P circuit breakers.

e Brushless alternator¢< class H insulation¢ close coupled engine/alternator for
perfect alignment.

e Welded steel base frame with anti-vibration mountings.
e Set mounted battery.

e 12V or 24V DC electric starter & charging alternator.

Fire extinguisher specs and requirements

Use dry chemicals fire extinguishers 12Kg« 6Kg and 4 Kg.

Dry Powder or CO2 Fire Extinguisher (as required by engineer) Polyester external coating
and oven-baked adds extra protection to withstand extreme temp. Simple seize and squeeze
method of operation combine with controlled discharge for max firefighting performance
with a safety pin. 23mm Diaphragm pressure gauge provides a very accurate indication of
extinguisher’s pressure status and a suction tube are PVC made. Long-drawn high grade
rolled steel body shelf for optimum body strength with Argon welding process. Working
Pressure 14 Bar for maximum firefighting performance give the greater application.

e Comes complete with wall mounting brackets
e Very easy to use with squeeze grip operation
e Effective on class A« B & C fires

e Approved to BS EN3 standards

e Easy to read pressure gauge

e Corrosion resistant finish

e 5years warranty

e CE approved.
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Smart smoke detector: Secure and speedy communication through the on-board processor
enables the detector to make its own decision« resulting in greater automation. In the event
of fire« the integral microprocessor analyses the signal according to factors such as signal
strength and rate of increase« then confirms these patterns with the pre-programmed fire
scenarios and smoke patterns« for a faster and safer response. (All materials are European
Brand)

Feature and Benefits:
e EN54-7 Compliance

e Using microprocessor technology with memory capacity up to 10 events
e Analogue sending and digital addressing

e Provide real time algorithm to the control panel

e Smart linear drift compensation

e Onsite adjustable parameter

e 360-degree visual indicator

Removable chamber against dust and small insect.

Technical Specification:
e Compliance EN54-7:2000

Input Voltage 24VDC [16V to 28V]

e Current Consumption Standby 0.6mA«¢ Alarm: 4mA
e Sensitivity As per stipulated standard

e Indicator Single LED / 360 degree Visual

e Operating Temperature -10°C to +50°C

e Humidity 0 to 95% Relative Humidity< non-condensing

Standalone hydrogen fluoride sensor with alarm:

e 12-24V DC powered

e Pre-calibrated sensors
e 5 years+ lifetime

e Relay outputs

e Flammable sensor has a latching alarm and supplied with remote reset button
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CO sensors can be latching or non-latching

Pre-calibrated replaceable sensor fronts for cost effective sensor replacement
CO and Flammable sensor options

IP54 housing

Standalone or integration into third party controllers.

Temperature: 0 to 55 degrees C

Humidity: 0-95% RH non-condensing

IP55

Mounting Options: Wall Mount

Safety requirements

The solar PV systems with battery storage shall be designed considering the safety
during the construction and operation especially:

e Safety of workers

o Safety of users

o Safety for the equipment of the plant

o Safety for existing infrastructures and systems

Any intervention on the inverters must be possible in full electrical safety.

The contractor is responsible for the supply« installation< and tesing of the following
components in the inverters/battery bank room:

e One (1) portable CO2 fire extinguisher.

e One (1) standalone smoke detector with alarm.

e One (1) standalone Hydrogen Fluoride sensor with alarm.

Insurance

The contractor shall obtain and maintain insurance for the works and the qualification
certificates for the various engineering procurement and construction works related to the
solar PV systems. The contractor’s liability insurance must feature the contract amount as a
minimum cover amount per event of damage.

The proof of insurance (acknowledgement of the insurer with details about the amount:
maturity« conditions and exclusions) must be submitted before the commencement of the
provision of services« latest within 2 weeks before starting the work on site« and until testing
and commissioning.
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Operation & Maintenance of solar PV system

The contractor will design« supply« buildc and commission the PV system« and in general be
responsible for all aspects related to the good operation of the system. The contractor shall
be responsible for all aspects of the solar PV system including but not limited to« resource
assessment« development« design« buildingc commissioning« and operation and maintenance
over a period of 1 year« starting from the issuing date of the Acceptance Letter.

The contractor is responsible for providing the necessary studies and works to deliver the
optimal design and construction of the systems« including: site preparation« study of the roof
structures« design and study of support structures« study of the re-routing of electro-
mechanical equipmentc civil works« supply and installation of equipment« wiring« testing«
commissioning« documentation« training« and one (1) year operation and maintenance
(O&M).

The contractor shall furnish all necessary staff« suppliesc materialsc and equipment needed
for the O&M activities.

The O&M activities will include:

- Daily remote monitoring of systems performance« alarms and diagnostics.

- Preventive maintenance.

- Corrective maintenance to take the necessary remedial measures or exchange the
failed components.

- Component replacement.

- Updates of documentation where applicable.

- Reporting to the beneficiary when requested.

The preventive maintenance shall be conducted twice per year« to inspect and maintain the
PV array and mounting structuresc the inverters/chargersc the batteriesc the remote
monitoring« sensors«< the wiring systems and enclosures«< the connectors« the protection
devicesc the metallic parts¢ the earthing and lightning systems« in addition to the labels and
signage.

- During the preventive maintenance« the contractor shall check any visual defects:«
discoloration« corrosion« deterioration< or mechanical damage of the components and take
the suitable remedial measures in coordination with the beneficiary.

- The contractor shall make sure that there are no loose or missing panels clamps.

- The contractor shall make sure that the enclosures show no signs of internal heating
and that the fuses« holders and protection devices are still intact.

- The contractor shall verify the open circuit voltage and short circuit current to make
sure that the system is still functioning correctly.

- The contractor shall make sure that the labels and signage are still visible« legible«
and adequately labelled.

Any proposed remedial solution has to be approved by the beneficiary« prior to taking any
action on site.
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Testing & commissioning

e The contractor is responsible for obtaining the necessary tools and conducting the
testing and commissioning of the solar PV systems with battery storage« including but
not limited to the below tests.

e If the results of the tests are not compliant with the requirements of the RFP« the
contractor is responsible for taking the necessary remedial measures in coordination
with the beneficiary.

Final Checkouts and Visual Inspection:
v The site is clean and orderly.

v' The installation matches the design documentation.

\

The modules and cable routing are done properly.

\

The equipment is securely mounted.

<\

The installations are matched to the manufacturer’s specifications and
recommendations.

<\

Warning signs and labels are posted appropriately.
Safety equipment is installed properly.

v' The installations are compliant with standards and best practices.

Mechanical Systems and Civil Works:

v' Make sure that there are no rust or cracks formed in the mounting structure or
foundation.

v' Make sure that all clamps¢ nutsc and bolts are secured and tightened as per the
manufacturer’s recommendations« using a torque meter.

Electrical Systems:

DC voltage test and comparison with expected voltage.

Polarity test.

AC voltage test at inverter output and compare to inverter datasheet.
Open circuit test.

Short circuit test.

AN NN

Insulation resistance test.
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v" Ground resistance test.
v Voltage drops tests.
v’ Battery bank tests.

A training of operators shall be conducted by the contractor at the end of the project«
introducing the systems and explaining the different parts of the O&M manual in a power
point presentation.
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