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V- Ultrasonic Level Transmitter

The pumping station will be equipped with an ultrasonic level transmitter to facilitate automatic pump operation control.
Thase electronic level transmitters will include a power supply unit for optimal pump performance. They are designed to
achieve a maximum fault accuracy of +,2%.

The level transmitter will be of the differential pressure type, featuring a forged steel body, stainless steel rupture
proofing, and an IP1A rating. It will incorporate temperature compensation and a self-venting mechanism. The torque

element will operate on an electronic ¢-7- mA transmitter signal.

Y- Level Electrode

Submersible pumps will be safeguarded against dry running when operating below the minimum recommended water

and caver.
The base will havea Y-
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“+ + their length. A sealing gasket will be fitted between:the base and cap end, ensuring the entire head is sealed to prevent
water ingress after installation. The electrodes themselves will be made of stainless steel tubes, sealed at one end and
cut to the specified length.

Alk electrode circuits and components must conform to B.S. *¥t¢ and PASEFA requirements or equivalent. The system
will operate by circulating an A.C, current, which completes its circuit when the liquid contacts the electrodes. This
current then activates a relay to initiate the necessary events.

Scope of Work:

The pump station control and momtcmng system must be designed in full coordination with all pump station equipment.
The Contractor is responsible for ensuring that all pump station equipment, including motor starters, MCCs
switchboards, efficiently integrate with the proposed control system.

The contractor's scope of work for this item includes, but is not limited to, the following:

- Preparation of system engineering documents, including design, P&l drawings, specifications, and materialicatalogue lists.
. Supply of all necessary materials.

. System assembly at the site.

. Preparation of application programming software for Programmable Logic Controllers (PLCs).

. Commissioning and start-up procedures,

. Preparation of a soft copy of as-built engineering documents and obtaining supervisor approval.

. On-site training for plant operators.

< A 0o -

System Description:
The system is required to control and monitor the operation of the pump station equipment.

The control system will be PLC-based.

The system's design prioritizes high reliability, minimizing failures, and ensuring safe, satisfactory start-up and shut-
down, continucus, and accurate operation with minimal maintenance.

An Uninterruptible Power Supply (UPS) will be provided.

The UPS capacity must be sufficient to power all instruments and the control panel.

The UPS backup time will be at least one hour,

The pump station's control system will autornatically start, stop, and alternate pump priorities to balance operating hours
among all duty pumps.

Pump start and stop levels will be controlled by an ultrasonic level transmitter concurrently with level electrode. An
adjustable emergency high-level audible alarm with a reset button will also be provided.

In the event of an overload in any pump, the other pump will automatically operate,

All pumps will shut down as a dry run protection measure via level electrode in the pump station sump.

Automatic pump operation will be based on the sump level, utilizing ultrasonic level meters and level electrode. Key data
to be considered by the contractor includes:

Alarm / Status Water Level Description
Alarm Maximum water level HHL
Ynd pump start Start level of Ynd pump HL
Vst pump start Start level of ‘st pump T
All purr;ps stop Stop level LL
All pumps /,j:ran,ki alarm Minimum water Level LLL
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The PLC will execute the sequence of pump operations and manage relevant intericcks based on the level measurements
- from the transmitters. Level switches will serve as safety interlocks. Pump behavior must align with the pump
manufacturer's system curve, and the number of pump starts should not exceed recommendations.

The PLC panel will be constructed from high-quality sheet steel, at least ¥ mm thick, with anti-corrosion properties and

[Pt protection. Sections will be fully protected and finished to a high standard. The control panel will be integrated into
the low voltage distribution board (MDB).

Level switch status (HIHI-HI-LO-LOLO} will be displayed on the control panel.

The main signal from the transmitters will be ¢-Y.mA with HART protocol.

Control and Monitoring of Pump Station:
a) The PLC unit shall adhere to the following specifications:

The PLC should be of modular type.
{t shall be compatible with all IEC' "\ requirements. The CPU must feature floating-point capability, process control

capabilities, and a real-time clock {RTC).

All empty slots in the racks must be covered by empty slot cover modules,

The number of I/0s used must not exceed Y2Z of the CPU's maximum capacity.

The CPU shall be equipped with at least YMbyte of RAM, compliant with IECY)¥1-T,

Analog 1/O modules will have a minimum resolution of 'Y bits per channel and be isolated, In case of PILC malfunction,
the PLC outputs will transition to a safe condition, programmable as high, low, or last state. The PLC digital /O
modules will be high-density YtVDC.

All signals from transmitters will be split into two branches for the PLC and indicators.

The PLC will execute the sequence of pump operations and relevant interlocks based on the level measured by the
transmitters. Level switches will be used for safety interlocks.

The PLC will be equipped with a sufficient number of digital inputs, outputs, analog inputs, and analog outputs.

The system will operate via the PLC in Automatic Made,.and from a local position in Manual Local Mode.

The system will be capable of manual operation even if the PLC malfunctions.

The operator can define the sequence of operation.

PLC programming will be backed up on a flash-type removable memory.

Spare parts sufficient for ¥ years will be provided. J/O spare points should constitute at least Yo/ of the total I/O for each
card.

PLC environmental conditions will comply with IECY ' ¥1-Y, The contractor is advised that the sewage pumping station's
highly corrosive gases require protective actions to ensure long service life of components and conformal coating
for all PLC modules,

PLC Environmental Conditions

Condition Specification
Operating temperature Ma
Relative humidity /]p C{ (%

Up! o A:in e

Corrosive environment EIA TWH‘—L*E‘.{EIUQI
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b) Control: ' Fon A

All pumps will start/stop automatically via the pump station's control system.
All pumps will shut down as a dry run protection measure through level switches in the pump station sump.
The control level will be selected by a selector switch installed on the MCC/Distribution board.

The pump cperation system must be configured to allow Manual or Automatic operation using a Manual/Automatic
selector switch.

c) Input/Output List:

Pump: Digital Inputs (DI} for Running, Stopped, Overload, temperature over, oil leakage, seal leakage, auto/offimanual,
Digital Qutputs (DO) for start and stop commands.

Level transmitter: DI for loss of echo, Al for level reading.

Level switch: DI for LSLL, LSL, LSH, LSHH.

control pane! door open limit switch.

d) Spare Parts:

The spare parts for each station will include at least ' -/ of all components used in each panel (relays of different types,
C.Bs, indication lamps, terminal blocks, bush buttons, labels, run hour meters, selector switches, digital indicators,
analog isolaters, analog splitters, surge arrestors, dry transformers, etc.) and:} - - / spare fuses. The Contractor
should account for the PLC's spare parts.

The entire system's (all stations) spare parts will include at least Y+ of all components used (PLC CPU, Switches,
gateways, converters, etc.).

Control Cable and Accessories:

All control cables will be stranded and shielded. The cross-section of control cables will be no less than '.#mm?. Control
cable trays or pipes will be separate from power cables; with a minimutn distance of Y°cm from low voltage cables.
Instrument cables will have collective screen shielding, and their cross-section will be no less than .2 mm3.
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