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4.2 Instrumentation

4.2.1 General

The Contractor under this part shall supply the instrumentation specified below.
It is hereby emphasized that the responsibility of the contractor to

offer instrumentation equipment provided by the suppliers listed below only.

All instrumentation equipment shall be supplied complete, including primary
elements and transmitters. All programmable controllers, microprocessors, and all
programming hardware and software needed for the equipment to meet the
specifications herein shall be included in the supply of the equipment. The supply of
the equipment shall also include all electrical accessories needed, including
transducers, isolators, converters, etc., as well as appropriate lengths of cables,
suitably armored, to connect equipment components to each other. Also included in
the supply of this equipment shall be all hardware and fixtures (including supports,
stands, mounting brackets, protective enclosures and coverings, holding fixtures, nuts,
bolts, etc.) needed for the complete erection of the equipment.

The Contractor supplying the instrumentation shall be responsible for connecting
primary element sensors to their respective transmitters, as appropriate. However, the
electrical connection of the instrumentation equipment to the plant's power supply and
to the plant's Central Programmable Logic Controller (CPLC) shall be effected under
the Erection Contract.

All instrumentation to be supplied shall be suitable for connection to the plant's power
supply (220 Volts, 50 Hz, single phase or 24 VDC) and, as appropriate, to the CPLC
or an SPLC. Output signals shall be 4 to 20 mA analog. Dry contact relay connections
are also specified in some cases.

Unless otherwise specified, instrumentation equipment shall meet the requirements of
(at least) IP65. All sensors shall be protected as per DIN 40050 and shall meet the
requirements of IP68. In addition, all transmitters to be erected outdoors shall be
protected against the sun by an overhead covering. All instrumentation equipment
shall include a local indicator to enable local viewing of the measurement being made.

Local indicators not designed to be mounted in pipework shall be independently
supported for convenient viewing. Support fixtures and mounting hardware for this
purpose shall be included in the supply of the equipment, as noted above.

All instrumentation shall be capable of withstanding fluid and ambient temperatures
up to 60 degrees C, and relative humidity of up to 95%.
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Sensors, cables and other instrumentation to be erected in closed areas shall be
designed for safe use in an explosive atmosphere and shall be made of non-corrosive
materials.

For ease of maintenance and plant operations, all instrumentation in each of the
subclauses below shall be supplied from a single manufacturer.

Unless otherwise indicated, all instrumentation equipment shall be capable of
automatically communicating to the CPLC or SPLC, as appropriate, a warning that
the equipment is unable to report a valid measurement, either because of an internal
fault in the equipment or because of a problem with the medium being measured.
Such warnings shall include, as appropriate (but not be limited to) loss-of-signal,
depletion, and no-flow warnings. Communication may be either 4-20 mA or via a dry
contact relay.

All instrumentation shall electronically average readings over a programmed period of
time (normally several seconds) to prevent the transmission of unrepresentative,
inaccurate peaks.

For all instrumentation supplied for erection below ground level or at or more than
1.50 meters above ground level, the primary element sensor and transmitter shall be
physically separate; while the sensor shall be erected at the height required by the
design, the transmitter shall always be erected at a location easily visible and
accessible from ground level.

The supervision of erection of all instrumentation shall include the complete
calibration of the instrumentation as per the manufacturer's instructions. For all
analytical instrumentation (solids concentration, dissolved oxygen, pH, etc.) the
instrumentation shall be calibrated against samples taken in the field and
tested/measured in a laboratory. The calibration of all instrumentation shall be such as
to ensure that the requirements of these specifications and the manufacturer's
published performance specifications are met or exceeded. The cost of the calibration
(including all sampling and laboratory work needed) shall be understood as included
in the supervision of the erection of the instrumentation.

Unless otherwise specified the accuracy of all instrumentation supplied shall be +1%
or better.

All instrumentation shall be self-cleaning, requiring cleaning and/or maintenance
and/or calibration by plant staff no more frequently than once every two (2) months.

All mechanical wipers and/or automatic rinsing systems (including all necessary
solenoid valve(s), pipework, fixtures, devices, adapters, hardware, chemical cleaning
systems, backflow preventers, etc, shall be understood as included in the supply of the
instrumentation.

Control of mechanical wipers shall be from the instrument itself; solenoid valves, on

the other hand, may be connected to and controlled from the plant's Central Control
Panel.
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4.2.2 Ultrasonic Liquid Level Gauges

General Requirements

All units mounted in tanks and manholes shall be erected away from walls which may
interfere with the measurement.

Accuracy shall be £0.5 %.

Transducers shall be suitable for use in a highly-corrosive atmosphere and includes
separate controller with display and 2 relays. The design of the transducer holder
assemblies shall permit easy maintenance and, if necessary, replacement of the
transducers.

All units shall be supplied with a lock-out feature (key, password or detachable
programmer) to prevent unauthorized changes of set-up inputs.

All units shall convey loss of signal warnings to the CPLC.

All units will be protected with IP68 protection.

2 wire units is not accepted.

4.2.3 - Solids Concentration Meters

General Requirements:

Solids concentration meters shall measure the concentration of suspended solids in the
sludge or wastewater stream using optical technology. Meters shall consist of a
measuring probe (equipped with 2-beam alternating infrared emitting diodes and 4
photo detectors), a separate electronic transmitter, and the necessary interconnecting
cabling. Meters shall automatically compensate for contamination, temperature and
sensor aging, and includes mechanical self cleaning device.

The measuring probe shall be designed for mounting (as specified) either in a pipeline
(through a custom ball valve assembly to be supplied with the unit) or in a basin or
manhole. Probes and cabling shall be made of non-corrosive materials. The
connection between the probes and the transmitter shall be watertight.

The transmitter unit shall display the solids concentration as a percent and in mg/I. In
addition to its 4-20 mA output signal, the transmitter shall include an alarm (relay)
contact for indication of probe signal depletion. The transmitter shall be housed in a
NEMA 4X enclosure.

The Contractor shall supply solids concentration meters for the following
applications:

One (1) unit for the measurement of the solids concentration of the RAS.
Measurement to be made in the RAS pipe line. Solids concentration range: 0.6 - 1.5%.
The unit includes special retractable S.S device that will make it able to pull the

sensor from the process without stopping the operation. Pressure of the line will be
not more than 1 bar.
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Three (3) unit for the measurement of the solids concentration of the thickened sludge
to the sludge holding tank. Measurement to be made in the discharge pipeline of the
digester Feed Pumps. Solids concentration range: up to 5%.

The process connection will be submerged type
2 x sensors for range 0.5-1.5%
1 x sensor at the range of 4-7%

4.2.4 - Automatic Sampling Units:

General :

For the Eron WWTP, two automatic samplers shall be installed. One unit to be
located in the inlet pumping station, while the other unit shall be situated so as to
sample the final effluents. The sampling unit shall be based on a corrosion - resistant
refrigerated automatic sampler that extracts a sample from the process by means of a
vacuum suction pump, and preserves this sample at 4 °C.

Process :
e Medium : Wastewater, untreated influent and final
effluents
e Temperature (min/nom/max) :5/20/45 °C
e pH 159
e Conductivity : 1,000-3,000 micromho
e Total suspended solids : 300-1,000 mg/l
Sampler :
e Type/model : To be determined by the Contractor
e Process mounting : Floor-mounted
e Chest : Enclosed construction with an outer white UV-
resistant glossy gel vinyl foam coat
e Protection level : For outdoor installation (all weather)
e Power supply : 230 VAC, 50Hz
e Cooling . Yes, controlled by means of a thermostat
e Temperature control  : Normally 4°C, control range 0-20 °C
e Sample initiator control with the possibility of operating in the following
modes:
- Flow proportional
- On adjustable timer
- On adjustable passed pulses
- 4-20 mA from an external source
e Suction height :5m
e Vessels : 24 one-liter PP bottles
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4.2.5 - pH Meter / Conductivity Meter / ORP Meter

The Contractor shall supply six (6) ORP meter and one (1) Conductivity Meter. One
(1) pH and one (1) conductivity for erection in the inlet pumping station of the plant
and six (6) ORP on the anoxic zone (two at each tank).

The basis of operation of the pH / ORP Meter shall be the comparison of the electric
potential generated across a glass membrane against a reference electrode (differential
electrode only). The difference shall be amplified by an electronic signal conditioner.
The local display shall be in units and tenths of units of pH / ORP.

The pH / ORP Meter shall be supplied complete, including glass electrode wire, glass
membrane, process fluid, reference electrode fill solution, and reference electrode
wire. The pH / ORP Meter shall be equipped with a submersion-type electrode
assembly with an integral preamplifier. The electrode assembly shall be attached to a
S.S pipe with a bracket for mounting on a guardrail. The bracket shall be designed
such that the pipe and electrode assembly can be removed for maintenance without
the use of tools. All fastening devices shall be secured to prevent them from being
dropped into the channel. The signal conditioner/transmitter shall be mounted next to
the electrode assembly mounting bracket. Enough spare cable shall be supplied to
allow the sensor/pipe assembly to be lifted clear of the tank.

The pH Meter shall include automatic temperature compensation through the use of a
temperature sensor in the process fluid which shall adjust amplifier gain to
compensate for changes in electrode gain caused by temperature.

Performance requirements shall be as follows: accuracy, £0.1 pH units; repeatability,
+0.03 pH units; and stability, £0.02 pH units per week, or £5 mv for measuring range
of £1500 mv for ORP (temperature compensation is not needed).

Conductivity measurement sensor shall be of conductive type made of P.P. range
50-2,000,000 (micro siemense) accuracy. The sensor will have integral temp.
Compensation element. Mounting hardware will be as the PH, and ORP.

4.2.6 Ammonia/Nitrate meter

The contactor shall supply one (1) ammonia/nitrate meter.

One ammonia/nitrate meter shall be installed in each biological reactor. The
measuring principle shall be based on a selective ion electrode with a continuous
cleaning device and potassium (k+) compensation, for ammonia and chloride
compensation for nitrate.

Only differential PH sensor will be accepted as reference and should be part of this
sensing element.

Instrumentation that does not conform to these requirements shall not be accepted.
Sensor shall be of the ion selective electrode type, integral with analyzer. The meter
will also include a separately mounted electronic microprocessor,
analyzer/transmitter, housed in a NEMA 4X (IP65) weather-proof corrosion —
resistant enclosure, complete with the necessary interconnecting cabling. Meters shall
automatically compensate for temperature and for pressure (to maintain proper
tension on the membrane).
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The ammonia meter shall include an automatic cleaning system with air type.
No chemicals shall be required. (clearing head and control is part of the supply on this
chapter).

The ammonia/nitrate meter shall have automatic calibration with standard calibration
solution.

The ammonia/ nitrate meter shall include digital measuring.

Measurements taken shall be transmitted (via 4-20 mA) to the plant's CPLC.

The sensors (and accompanying signal cables) shall be equipped with a suitable
support structure to enable the erection of the sensors at adjustable depths in the tank,
at a distance approximately one — meter from the edge of the tank.

Detection limit: 0.2 mg/I.

The response time of the sensor shall be less than 180 sec for 90% of the range.

Accuracy: 5% of m.s. £0.2 mg/l with standard solution.

The sensors and signal cables shall be corrosive — resistant. The connection between
the sensor and the electronic unit shall be waterproof as per 1P68.

The transmitter shall display the ammonia/nitrate concentration in mg/l as NHs4-1V,
NOs-N (ranges 0.2-1000 mg/l), the display shall indicate the measured value in
engineering units, temperature, alarm status and fault conditions. The alarms shall
operate via a time delay to ignore temporary unsets.

The meter shall satisfy all the requirements of Sub-clause (a) above. The cable
between the sensor and the transmitter shall be at least 10 meters long.

4.2.7 - Chlorine measurement

The contractor shall supply one (1) total chlorine meter for measuring the
concentration of total chlorine in the contact tank, at inlet point to control chlorine
injection.

The contractor shall supply one (1) total chlorine for measuring the concentration of
chlorine in tertiary effluent. At outlet point for monitoring only.

2019 22X — 22w won — 2173 — ».o.n



% N7YA AYIN.ND NINOY Y9SN NN ﬁ

39
Specification for chlorine measurement:
Sensor Colorimetric multi spectrum sensor
Cell clearing Automatic cell cleaning mechanisim
Mixing technology Inner solenoid activated active mixer
Display range 0-10 ppm free 0-5 ppm total
Reagent container 500 ml
Reagent type DPD1 and/or DPD2 or DPD4
Reagent use per sample Approximately 0.03 ml
Measuring interval 2-10 min (free chlorine)

2.5-10 min (total chlorine)
Reagent replacement interval 1-2 months
Reagent shelf life 1 year unmixed, 2 months mixed

Sample preparation principle: the sample will be conveyed by a "fast loop" to the
analyzer inlet.

The fast loop system shall include the supply of all the necessary piping, the pump,
the pump base, the pump guide rails and necessary Accessories (pressure gauges, non
return valves, isolation valves, quick release couplings, pressure regulating valves,
fittings etc.).

No. of fast loop sampling pump type: one per chlorine meter (total of 2).

Discharge of fast loop pump: min 5.0 cu.m/hr.

4.2.8 - Turbidity meters

General Requirement

Turbidity meters shall measure the turbidity in the effluent stream using optical
technology. Meters shall consist of a measuring probe (equipped with 2 — beam
alternating infrared emitting diodes and 4 photo detectors), a separate electronic
transmitter, and the necessary interconnecting cabling, and self cleaning device.

Meters shall automatically compensate for contamination, and sensor aging. The same
system should be capable to measure solid concentration or turbidity field selectable.

The measuring probe shall be designed for mounting (as specified) either in a pipeline
(through a custom ball valve assembly to be supplied with the unit) or in a basin or
manhole. Probes and cabling shall be made of non-corrosive materials. The
connection between the probes and transmitter shall be watertight.

Probes in basin will be fully protected from pump turbulence and easily accessed for
maintenance.
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The transmitter unit shall display the solids concentration as a percent and in mg/I. In
addition its 4-20 mA output signal, the transmitter shall include an alarm (relay)
contact for indication of probe signal depletion. The transmitter shall be housed in a
NEMA 4X enclosure.

The contractor shall supply two (2) turbidity meters for the tertiary effluent 0-5 NTU.
(before and after tertiary treatment).
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2 D29¥1N HY 29V VION

4.3 Mechanical Horizontal Shaft Mixers

4.3.1 General :
This chapter deals with the supply, of mechanical horizontal - shaft mixers that shall
be installed in the following tanks:

Three selector tanks with a volume of 507 m3 each:
Length —4.10m

Width —22.5m

Water depth — 5.5m

MLSS concentration — 8000-12000 mg/I

Six aerobic tanks with a volume of 1,550 m3
Length—12.5m

Width —22.5m

Water depth — 5.5m

MLSS concentration — 8000-12000 mg/I

All mixers shall be capable of imparting a force of at least 10 watt per m3 mixed
liquor and that will ensure a velocity in all parts of the tank between 0.3-0.5 m/s. The
mixers shall be suitable for operation with an MLSS of up to 12,000 mg/I.

Vibrations that may have detrimental effects on the performance or strength of the
equipment shall be avoided. A short description of the dynamic balancing procedures
used by the manufacturer shall be provided. For an adequate protection of slurry flocs.
The maximum tip speed of the mixer shall in no case exceeds 6.0 m/sec.

The units shall be furnished and installed with all necessary accessory equipment and
auxiliaries, whether specifically mentioned in this chapter or not, and as required for
an installation, incorporating the highest standards for the type of service specified.
Supply shall include field technician representation during installation and startup of
the units, and instruction of the Client's O&M personnel in the care, operation, and
maintenance of all equipment.

Tools :

The Contractor shall furnish one set of all special tools required for normal
maintenance of the equipment furnished under this chapter. Tools shall be packaged
in a steel case, clearly and indelibly marked on the exterior to indicate equipment for
which the tools are intended.

Spare parts :
The Contractor shall furnish the manufacturer's recommended spare parts for two

years of normal operation and maintenance of the equipment.
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All spare parts shall be suitably packaged or boxed for long-term storage. Each part
shall be clearly identified by part description, part number and other pertinent
information or data.

Lifting mechanisms :

The Contractor shall furnish a lifting mechanism for each of the mixers.

This mechanism will be permanently connected to the side wall of the reactor.

The mechanism will be manually operated.

It will enable lifting / lowering the mixer and determining its height in the tank.

It will also enable to determine the operational angle of the mixer.

Maneuvering the mixer, by the lifting mechanism, shall be possible, while the tank is
full of water.

General specifications of the mixers :

Each mixer shall be supplied as a complete unit, ready for installation and operation.
The mixer unit shall consist of a marine impeller, a drive motor, a gear reducer
assembly, base plate, anchor bolts, couplings, lifting mechanism, guiding rails,
electrical cable etc.

The electric drive motor shall be controlled by a variable frequency controller.

Applicable Standards :
The mixer units shall comply with the following standards :

e American Bearing Manufacturers Association (ABMA)
e American Gear Manufacturers Association (AGMA)
— AGMA 297.01 - Sound for Enclosed Helical, Herringbone, and Spiral
Bevel Gear Drives
— AGMA 390.03 - Gear Handbook Volume 1: Gear Classification,
Materials, and Measuring Methods for Unassembled Gears
— AGMA 420.04 - Enclosed Speed Reducers or Increasers Using Spur,
Helical, Herringbone, and Spiral Bevel Gears
— AGMA 6010 - Standard for Spur, Helical, Herringbone, and Bevel
Enclosed Drives

Where reference is made to one of the above standards, the revisions in effect at the
time of proposal submission shall apply.

Materials of Construction :

e All submerged components, including shafting, impellers, studs, bolts,
washers, and cap screws shall be made of Type 316 stainless steel. To
prevent galling, nuts shall be made of stainless steel of lesser hardness than
the bolts.

e Equipment anchor bolts and washers shall be made of Type 316 stainless
steel. To prevent galling, nuts shall be made of stainless steel of lesser
hardness than the bolts.

2019 22X — 22w won — 2173 — ».o.n



% N7YA AYIN.ND NINOY Y9SN NN ﬁ

45

e All foundation anchor bolts, including nuts and washers, shall be
furnished. All foundation anchor bolts shall be fabricated and installed in
accordance with manufacturer's details, instructions, and
recommendations.

e Equipment weighing over 50 kg shall be provided with lifting lugs.

Surface Preparation and Shop Prime Painting :
The mixers shall be prepared and shop primed as specified.

Marking of Equipment :
16-gauge brass or stainless steel nameplates shall be attached to each unit and motor.
The nameplate shall indicate the following:
e Manufacturer's name
Model number
Speed
Rated capacity
All other pertinent data

4.3.2 Shafting and Impeller Assembly :

The impeller assembly shall be designed to produce, insofar as practical, completely
balanced loads on the shaft.

The fabrication and assembly details shall permit accurate field assembly of the
equipment and installation within the basins as shown in the Tender Drawings.

Structural members and connections shall be designed to withstand, within normal
working stresses and deflections, all loads imposed on them by rotation of the
assembly at maximum design speeds in water and in the dry, and also loads which
may by superimposed during or subsequent to assembly, while the basins are empty.

The shaft shall be of the overhung design. Lower shaft straightness, rigid coupling
squareness, and output shaft accuracy, shall give a maximum deflection at the lower
end of the shaft, of 3 mm for every 3 meters of overhang, as measured when turning
over by hand.

The impeller assembly shall be a marine type, bolted to a shaft hub assembly. The
shaft shall be adequately designed for the maximum power output of the drive unit.
The impeller shall be designed to impart a minimum of 20 W/m? to the water at
maximum speed, without any tank baffling. The impeller assembly shall be securely
keyed to a solid shaft. The impeller shaft shall be rigidly coupled to the reducer output
shaft. The rigid shaft coupling shall be located above the support pedestal base for
ease of servicing. Shafts shall be of sufficient diameter to operate without excessive
vibration over the entire speed range. No underwater bearings shall be permitted.
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4.3.3 Motors
e Voltage: 380 V
e 3-phase
e 50Hz
e 1,500 rpm

Squirrel cage

e Service factor: 1.15

e Motors shall be furnished with winding temperature detectors.
e Motors shall be operated by frequency converters.

4.3.4 Gears

Gear reducers shall be a combination of helical and spiral bevel gearing in a housing
of either high quality close-grained cast iron or stress-relieved and reinforced
fabricated steel. The reducer output shaft shall be directly connected to impeller shaft.
The gear reducer shall be constructed in accordance with AGMA Standard 420.04.
The reducer shall be suitable for AGMA Class Il 24-hour continuous service under
moderate shock conditions. Each bearing incorporated within the reducer, shall be of
the anti-friction type having a minimum B-10 lifetime of 100,000 hours based on the
latest AFBMA standards when operating continuously at the maximum rated motor
horsepower and speed. All of the gearing shall be contained within a single housing
and shall be lubricated by a common oil bath.

Gear reducer bearings shall be oil lubricated by emersion in an oil bath, or by splash
lubrication accomplished by means of gears or a slinger rotating on a horizontal shaft
in an oil bath to ensure the positive displacement of oil to lubricate all critical
bearings. Oil pumps shall not be allowed. A dry well seal shall be provided to prevent
oil leakage down the output shaft. A dip stick shall be furnished to measure the oil
level in the reducer housing. Sightglasses, or other visible means to measure oil
levels, shall not be allowed. Reducer output shaft bearings (both solid and hollow
shaft types) shall be grease lubricated or permanently lubricated. All oil fill and drain
lines and grease fittings shall be located so as to be easily accessible.

The full load operating noise level of the gear reducer shall not exceed 80 dBA at a
distance of 1 meter from any part of the drive assembly.

The gear reducer and motor assembly shall be mounted on either a cast iron or
fabricated steel pedestal support with a flanged baseplate suitable for mounting on a
flange provided in the basin top as shown in the Tender Drawings. The equipment
manufacturer shall furnish the pedestal support. The pedestal support shall be

designed for all loads appropriate for the seismic zone in which this project is located.
The reducer output shaft shall be connected to the mixer shaft by means of a rigid

carbon steel flanged coupling. The coupling shall be located above the drive assembly
baseplate and the mounting deck.
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4.3.5 Submittals
At a minimum, the Contractor shall submit with his proposal the following:

e Descriptive literature, bulletins, catalog cuts, and drawings of the
equipment

e Complete bill of materials for the equipment

e Spare parts list

e Description of surface preparation and shop prime painting, including
certification that the paint to be used to shop prime the equipment is
compatible with the finish coat paint to be applied to the equipment

e The weight of each component—motor, gearbox, shafting, and impeller

e Complete motor data and schematic wiring diagrams. Submittal
information shall include detailed information indicating wiring
connection points for all external devices and controls as called for herein.

e Design calculations demonstrating that the equipment process design
requirements are met, with design loads including vertical download,
torque, and bending moment imposed by the impellor on the support
system.

e O&M data

Before ordering any equipment, the Contractor shall submit to the Client’s
Representative shop drawings and particulars for the equipment being
furnished.

4.3.6_Testing

4.3.6.1 Shop Testing

The mixers shall be given the manufacturer's standard quality control inspections and
tests to ensure quality of materials used in the manufacture of the units and
workmanship conform to the specified requirements and highest industry practice, the
units operate properly, and the units have been adequately and correctly prepared for
shipment, long-term site storage and initial operation.

Delivery, Storage, and Handling:
Factory assembled parts and components, shall not be disassembled for shipment
unless permission is received in writing from the Client’s Representative.

Finished iron and steel surfaces that are not painted shall be properly protected to
prevent rust and corrosion.

All equipment parts, shall be properly protected so that no damage or deterioration
will occur during shipment or prolonged delay from the time of shipment until
installation is completed and the equipment is ready for operation.

All equipment and parts shall be properly protected against damage and deterioration
during prolonged storage at the site.
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4.3.6.2 Field Testing

Field Installation

Field installation of the units shall be supervised by a manufacturer's field technician,
knowledgeable in the proper installation of the units. A minimum of ten days of field
time shall be provided by the manufacturer to supervise the installation of the mixers.

Field Testing
After the units have been completely installed and the installation approved by the

manufacturer's field technician, and after acceptance by the Client’s Representative,
the units are be tested under the supervision of the manufacturer's field technician.
The units shall be field-tested to verify that the performance of all system components
conform to the specification and design requirements and is in proper operating
condition, free from vibration and other defects or faults of any kind. The Contractor
shall furnish all labor and incidentals required to conduct such tests and to correct to
the full satisfaction of the Client’s Representative any and all defects or deficiencies
noted.

A seven-day continuous operation period for the each unit shall be required before
acceptance.

In the event any item fails to meet the requirements specified above, the necessary
changes shall be made and the item retested. If the item remains unable to meet the
specified requirements to the satisfaction of the Client’s Representative, the item shall
be removed and replaced with satisfactory item at no cost to the Client.
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