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and IEC61853 and TUV for safety or equivalent and certification must
be valid

Comply with IEC 61727
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- The PV modules shall be equipped with the bypass diode to minimize power drop and local
hot spot caused by shade.

- The PV modules shall be equipped with the blocking diodes to prevent current flowing back
into the PV panels.

- The PV modules shall be made of light weight cells , resistant to abrasion, hail impact, rain,
water and environmental pollution

- The PV modules shall be provided with anti-reflection coating and back surface field (BSF)
structure to increase conversion efficiency

- The PV module shall use lead wire with the weatherproof connector for output terminal.

- Compliance with standards and codes IEC 61730 and IEC 61215 and IEC 61727 and
ASTMEI117land TUV for satety or equivalent
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AC voltage (V) - Output AC frequency (Hz) - Output AC current (A) - cumulative hours of

operation (h)
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- Inverters shall be UL 1741, 1EC 62093, IEC 62109-1, 2 and IEEE 1547 corn pliant.
- The inverter shall have lhemkk‘( 1o synchronize w1th the power distribution grid.
- In addition, the inve Gz:&jmppcd with the following :

@ The inverter sha c cqu:ppugﬁw h Input and output disconnecting means, including integrated
circuit breakers™ [ _
Maximum Power Point Frack ;rng‘@\/IPP'I‘)
Anti-islanding’ fbatim.s ¢ &
Communicationinterface as per’ RS-485 or equivalent
Monitoring: Grid connected Inverter display (LCD Monitor), most important inverter and grid
- In addition, the inverter shall be equipped with the following :

@ Related parameters shall be available on LCD screen, Values like PV array power, AC grid

power; PV array current shall be available.
# Web-based monitoring and Sub-array monitoring feature

@ Built-in cellular connectivity. _Q
) or s e () 73 e
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* * The following specs shall be considered:

Type& Model (s) offered

On-Grid inverter/Model(s) to be indicated by
the Tenderer.

Total output power (AC)

To match solar PV plant capacity while
achieving optimum system efficiency.

Maximum power point (MPPT) lrackﬂj_% )

Shall be incorporated.

Number of independent MPPT inputs

1 or more based on number of strings

Operation AC voltage
—

Three phase 400V (+ 12.5%, -20%)

Power factor of the inverter

> .95 at nominal power

Total harmonic distortion (THD)

< 3%, and injected direct current shall be
limited to 1 % of the alternating current
nominal value

Built-in Protection

AC high/ low voltage; AC high /low frequency.
In addition to this, an adequate protection
against short circuit and over loading

Inverter isolation

Should be transformer less.

Anti-islanding protection

As per VOE 0126-1-1, [EC 60255.5 / IEC
60255.27; that will automatically disconnect
the PV array on power down of the utility grid.

Maximum Inverter efficiency

> 98%

Safety

The inverter shall be supplied with complete
data sheets and shall comply with IEC 61727
and correspond to factor of safety IP65 for
outdoor mounting, IP 54 for indoor mounting.

Display Type

L.CD for data display & LCD / LED for status
display.

Display parameters to include

Output power (W), cumulative energy

(Wh), Input DC voltage (V). Input DC current
(A). Output AC voltage (V). Output AC
frequency (Hz), Output AC current (A),
cumulative hours of operation (h). Besides, an
interface for troubleshooting and working
settings .
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Wind velocity withstanding capacity Up to 50 meters per second m/s (150 km/hr.) for a
period of 15 minutes; and 35 m/s (126 km/hr.) for
extended periods of time.

Structure material The structure shall be corrosion resistant and
made from treated aluminum alloy (anodized,
oxidized, etc.) or galvanized steel with protective
epoxy or electrostatic coatings. Lighter structures
with complete fixation accessories are preferable.

Mounting arrangement for metal sheet Mounting directly on the sheet metal, ensuring
roofs stability and wind withstanding capacity, or
penetrating the sheet metal and fixing to the sub-
structure, ensuring that the roof remains water
proof and ensuring stability and wind
wilhistauding capacity.

The method of fixation Up to the tenderer's discretion, however, fixation
method should be neat and appealing as the unit

will be a showcase. Overall care should be taken
to provide an appealing system with neat wiring

and Connections. y :I
= T )
Bolts, nuts, fasteners, panel mounting Glavned steel
clamps
Installation The structures shall be designed for simple
mechanical on-site installation. There shall be no
requirement of welding or complex machinery at
the installation site.
Access for panel cleaning and maintenance All solar panels must be accessible from the

top/front for cleaning and from the bottom/back
for access to the module junction box.
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** CABLING AND WIRING

Contactor shall provide all cables and raceways required for connecting PV system
components (PV modules, combiner box (es), inverter(s) and monitoring system) .

Cables shall be primarily designed for application in PV systems

All Cables supplied must conform to the requirements of UL4703 standard for the use of the
Photovoltaic systems.

Cable conductors shall be terminated with tinned copper end-ferrules to prevent fraying and
breaking of individual wire strands.

Cables and wires used for the interconnection of PV modules shall be provided with solar PV
connectors and couplers.

Cables shall be ozone resistant, flame retardant, UV resistant, halogen free, low smoke and
low toxicity of gasses with expected Life Time > 25 years.

All cables and conduit pipes shall be clamped to the rooftop, walls and ceilings with thermo-
plastic clamps.

Cables and conduits that will be penetrating walls or ceilings shall be taken through a PVC
pipe sleeve.

The PV system shall be protected against lightning surge and overvoltage .

Lelia 535 oSl , SDLYI 4B
- All cables shall be supplied conforming to IEC 60228 &IEC 60502, Voltage
rating 1000V DC considering the following specs:

For DC Cables - XLPE or XLPO insulated and sheathed, UV stabilized single core flexible

copper PV cables shall be used.
- The power outdoor cabling shall be made of copper conductors with double
sheath inside XLPE or PVC pipes and inside cable tray all complete with
mounting and fixing accessories, junction and connection boxes as well as any
needed additional accessories.
Both +ve and -ve conductors shall not form loops, which may in turn induce
electromagnetic fields, where all +ve and -ve cables must run as close to each
other as possible.

o

For the AC cabling, PVC or XLPE insulated and PVC sheathed
- single or multi-core flexible copper cables shall be used.
- Outdoor AC cables shall have a UV-stabilized outer sheath.

For AC Cables

The total voltage drops on the cable segments from the solar PV modules to the
solar grid inverter, and from the solar grid inverter to the building shall not
exceed 2.0%.

Voltage drop allowance

Ducling and Conduits. - The DC cables from the solar PV module array shall run through a UV-
~ stabilized PVC conduit pipe of adequate diameter with a minimum wall

thickness of 1.5 mm.
- Cables and conduits that have to pass through walls or ceilings shall be taken

through a PVC pipe sleeve.

Cables and wires used for the interconnection of solar PV modules shall be

Cables Connectors
provided with solar PV connectors (M(C4) and couplers.

Cables Sizing PV wiring and cabling shall be rated at 150% of the rated aperating DC/AC
current of PV array at 25°C cell temperature and 1000 W/m2 solar irradiance.

—— L T
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Cables Coloring

**The following color coding shall be used for cable wires:

- DC positive: red (the outer PVC sheath can be black with a red line marking)
- DC negative: black

- AC single phase: Phase: red; neutral: black

- AC three phases: Phases: red, yellow, blue;: neutral: black

- Earth wires: green & yellow

Labeling All cables should be labeled referring the Inverter Number and the String

Number, i.e. "I3-54", means the cable connects the fourth
string in the third inverter

Cable Terminals - Cable conductors shall be terminated with tinned copper end - fermules 1o

prevent fraying and breaking of individual wire strands.

- The termination of the DC and AC cables at the Solar Grid

- Inverter shall be done as per instructions of the manufacturer, whicl in most
cases will include the use of special connectors.
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*#* [SOLATION SWITCH AND FUSES
The system must contain an. 1solfm.on switch which can isolate the PV system from the building
electrical network. The tsolfldﬂ switeh shall be mounted near the building electric grid connection

point. The cables from th'e:‘\anay smngs lo the solar grid inverters shall be provided with DC fuse
protection. Fuses shall Have'a voltage rating and current rating as required. The fuse shall have DIN
rail mountable fuse hol ecs@nd sha.ll Bs Housed in thermoplastic IP 65 enclosures with transparent
covers. i
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2 EARTHING AND PROTECTION

- A proper method of earthing/grounding the solar array to the associated mounting structures
and to the cabling/conduit system all the way to the earthing network shall be explained and
submitted, where all of the used components' data sheets shall be available in the technical e
offer as well e

- ALL the system components; PV modules frames, array support structure, inverter, electric
boxes, etc. shall all be earthed through ground copper rods to limit the earthing system
resistance to 1.5 Ohm

- The contractor is committed to test and validate the effectiveness of the installed earthing
system in an owner/approved testing lab such as the high voltage lab of the EEHC.

- The resulting test certificate will be part of the primary acceptance.

- The earthing system of the PV system should be separated from the building earthing, and the
contractor should consult the distribution company to approve the earthen system to facilitate
the handover and grid

- interconnection process.

- The earthing system resistance should not exceed 1.5 ohms for AC.

- The earth electrodes shall have a precast concrete enclosure with a removable lid for nspection
and maintenance. The entire earthing system shall comprise non-corrosive components.

- Drawings, datasheets and methodology of the earthing should be included in the technical offer
Cable Trays& Conduits. o

- Using Cable trays for AC and DC cables is advisable; the cable trays shall be made of \
galvanized steel and be accessible for maintenance.

- In case of using conduits, the materials used outdoors should be one of the following :

e EMT.

® PVC (Ultra violet protected).

¢ Flexible (Ultra violet protected).

¢ Adding that the cable ties shall be ultra
violet protected.
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** SWITCH BOARDS AND PROTECTION

Protection against "DC" overcurrent and overvoltage will be supplied with suitable ratings. The
DC surge protection devices (SPDs) shall be installed in the DC distribution box adjacent to
the solar grid inverter.

Protection against "AC" overcurrent, overvoltage and high temperature will also be supplied.
Wall-mounted distribution panels should include fuses & circuit breakers and switches that are
rated at 1.25 times of the rated load current. The AC surge protection devices SPDs shall be
installed in the AC distribution box adjacent to the solar grid inverter.

The system shall also be fitted for protection against extreme voltage variation, over loading
above indicated ranges and against extreme frequency variation and overheating,

[ o 20 D T 0 e T o o o T e D D D e e e T o

** AC DISTRIBUTION BOX (AC PANEL)

An AC distribution box shall be mounted close to the solar grid inverter. The AC distribution
box shall be of the thermos-plastic IP65 DIN rail mounting type and shall comprise the
following components and cable terminations:

Incoming 3-core / S-core (single-phase/three-phase) cable from the solar grid inverter

AC circuit breaker, 2-pole / 4-pole

AC surge protection device (SPD), class 2 as per IEC 60364-5-53.

Outgoing cable to the building electrical distribution board.
320 30 3 3 0D e 3 DK K O R 0K K

Caution Signs
Caution and danger signs/labels as per the Egyptian Electricity Standards should be hanged on
the following:
® [nverters
¢ Cable Trays
¢ Distribution boards
& The signs and labels should withstand the outdoors weather conditions (e.g. non-corrosive).
": KEHK KA KR K E KA N E A HH KKK AR B K KA KA R KRR
** REGULATIOS FOR NET METERING BASED ON PROJECT TYPE
The system should contain electric meters with digital display that keeps separate track of
energy in both directions (to and from the electric grid). It must comply with technical
specifications, requirements and procedure of the Electricity Distribution Company, the tenderer
will be responsible to follow up with the distribution company on the administrative procedure
for connecting the system to the grid as per the relevant NET METERING regulations.
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