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-  Power Cables

- Supply, install, connect and commission power cables from the location of the transformer,

to MDB at the site, then to (MCC) and equipments. Price shall include preparation and
construction of cable trench including excavation, providing and laying of UPVC conduits,
soft sand above and below the conduits, solid blocks, warning tape, installation of the cable
inside UPVC conduit, and compacted backfilling. Also price shall include conduits, boxes,
cable trays inside the building and all accessories required all as specified and according to

the instructions of the supervisory authority.

Control wires
Supply, programming and operation control wires (double twisted and shielded) for all
instruments and protection devices, and all that is required from MCC to the pumping
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units, and from MCC to SCADA panels with all required manholes, mechanical, electrical
and civil works as attached specifications, and according to the instructions of the
supervisory authority.
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Main Breaker as Electric company specifications and requirements, Main 4Ll Jlal)

Distribution Panel, Operation Panels and all needed Cables, instruments, protection relays,
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Main Distribution Board
Supply, install, test and commission the outdoor main distribution board (MDB) with IP55
as specified, including main air circuit breaker (ACB), outgoing moulded case circuit
breakers (MCCB), busbars, protection devices, electronic metering and monitoring devices
for the main feeder, the works include all related civil works for installation. Also price shall
include construction of concrete base underneath the MDB

Distribution Board

Supply, install, connect and commission distribution board with incoming and outgoing
circuit breakers, busbars, and an increase of 120% for the number of breakers required
rating as specified and according to the instructions of the supervisory authority.

Motor Control Center (MCC)

Supply, install, test and commission the following motor control Center (MCC) . The
(MCC) shall include main incoming and outgoing circuit breakers, busbars, soft staeters,
capacitor bank to adjust the power factor up to 90%, soft starters compartments,
Uninterriptible Power Supply (UPS) for 6 hours, (24 VDC) power supply and charger
measuring and metering instruments, indication lamps, motor monitoring and protection
unit (MMPU), all connections, Ventilation system. Also price shall include conduits boxes,
cable trays inside the building and all accessories required all as specified and according to
the instructions of the supervisory authority.

Variable Frequency Drive

Supply, install, test and commission motor drive variable frequency for the new pump which
will be installed in the new pumping station building. The price shall include main circuit
breaker, measuring and metering instruments, indication lamps, all as specified and attached

specifications .

The Capacity of the Variable Frequency Drive shall be 15% over the motor power

Design, supply and installation of a cooling system (one duty and one standby) to ensure
that the operation of both VEFDs togather at suitable temprature and as recommendation
of the VFD panels manufacturer and to the instructions of the supervisory authority. Price

shall include all required electrical, mechanical and civil.
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- Programmable Logic Controller (PLC)

- Supply, install, connect, test and commission all materials for programmable logic
controller (PLC) comprising of all telemetry equipment I/O modules, interface modules,
Ethernet switch suitable for fiber optic cable, fiber optic patch panel, serial port,
interconnection of power and signal cables between the PL.Cs and the motor control
centers, UPS unit, power supply and all necessary material according to drawings,

specifications and Engineet's instructions for handing over the works completely clear and
in operation condition. Also prices shall include all related civil works needed for

installation.

- must be installed in the PLC panel and all site signals and readings must be viewed

- *The PLC type must be compatible with the PLC type and SCADA protocols of FARA
9 project, so an arrangement must be done with FARA 9 contractor before selecting the
PLC type.

- Communication Protocols:
- The controller shall support Hart protocol and at least one of the following industry

standard protocols:
- ~Modbus
- —Ethernet TCP/IP.
- —Profibus.

- ~-DNP3

HMI (Human Machine Interface)

Supply, install, connect, test and commission all materials for HMI (Human Machine
Interface) including graphics for the station and control of pumps and valves, some of data
which will be viewed on the HMI:

* Communication status

* Inlet Pressure reading

* Outlet Pressure reading

* Flow rate

* Flow totalizer.

* Full control for pumps and valves

* Alarm Limits
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* Pumps trip, pumps status, VFD signals and control & pumps speed
* Valve position percentage

* Fully open

* Fully closed

* Over torque trip for valves

* Over temperature trip for pumps and trips

* General trip

* Mains available

* UPS battery low.

Supply, install, connect and commission the following instruments and gauges.
Price shall include all power and control wiring between these instruments and the
MCC and PLC and HMI:

- Combination Pressure switches and Pressure gauge at the delivery and discharge side for
each pump.

- Pressure transmitter (4-20 mA) at the delivery and discharge side for each pump that
supports HART protocol

- Pressure transmitter (4-20 mA) at the main discharge header pipeline that supports HART
protocol.

- Flow switch protection for each pump

- Radar level sensor
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Lighting Points:

Supply, installation and operation of a grounded lighting point. The price includes wires (3x2.5)
mm? and electrical cables, which are extended inside plastic pipes (25mm) inside the walls and
according to the instructions of the supervisory authority (QUANTITY: 22)

=Supply, installation and operation of indoor light units, LED light high bay, 150watt IP65,
220volts. (QUANTITY: 8)

- Supply, installation and operation of outdoor lighting units (without arm) LED type, watt150
IP65, 220volts. (QUANTITY: 14)

Sockets
Supply, installation, testing and operation of a grounded electrical Sockets and electrical feeding
points. The price includes PVC conduits, and all accessories, and wires and electrical cables,
which are extended inside plastic pipes (25mm) inside the walls up to distribution board, and
according to the instructions of the supervisory authority.
- Three phase electrical feeding point:
- 32A, 400V, 5Pin, switched, shuttered, 3phase outlet (IP65) with earth pole and mounted
in Wall Box at 1.2 m height from F.F.L. (QUANTITY: 4)
- Three phase electrical feeding point for hoist:
- 32A, 400V, 5Pin, using wires (5%6) mm2 with earth pole and mounted at 1.2 m height
from F.F.L. (QUANTITY: 1)
- Single phase electrical feeding point:
- 13A, 230V, 3Pin, switched, shuttered, single phase outlet (IP65) with earth pole and
installed in Wall Box at 1.2 m height from F.F.L. (QUANTITY: 10)

«Lgeﬁ))u;}shutter@dﬁii\ujcui{\ 22 i 381 @M&bj@kﬂc}ydwiﬁ)ugsﬁ)ﬁ} Ay -
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Earthing System

design, supply, install, test and commission an earthing system suitable for all electric loads in the
site to achieve an earth resistance not more than 2 ohms. The works include all civil works, rods,
connection, testing links, manholes, bare copper conductor to connect the earthing system to the
main distribution board MDB,MCC, and all new electrical panels and loads.
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