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4.8 Instrumentation

4.8.1 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%.

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.
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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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4.8.2 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.

4.8.3 - 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.

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%.
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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%

4.8.4 - 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/I
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 Powersupply : 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

4.8.5 - 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.
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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.

4.8.6 - Ammonia meter

The contactor shall supply three (3) Ammonia meter.

One ammonia 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.

The concentration of ammonia in the mixed liquor shall determine the required
dissolved oxygen level in the reactors. Since the amount of energy required for
aeration is directly in relation to the oxygen level, the ammonia level also is a very
important instrument. Therefore the proposed system for detecting ammonia must be
extremely reliable and shall include an automatic cleaning system. 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).

The ammonia meter shall include an automatic cleaning system with air or water type.
No chemicals shall be required. (clearing head and control is part of the supply on this
chapter).

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

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

The sensors and signal cables shall be corrosive — resistant. The connection between
the sensor and the electronic unit shall be waterproof as per IP68.

The transmitter shall display the ammonia concentration in mg/l as N. 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 meter shall
be equipped with rechargeable batteries and associated charging equipment. The cable
between the sensor and the transmitter shall be at least 5 meters long.

4.8.7 - 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.

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
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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.

4.8.8 - 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.

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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