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MULTI-RAKE BAR SCREEN 10 MM

Item Filled by the manufacturer

Manufacturer

Place of manutacture

Type or model

Number of units

Materials of Construction

Screen

Chain

Sprockets

Bushes and pins bushings

Covers

Support structure

Parameters

Max. capacity (per screen) [m>/h]

Max. concentration of filterable solids [mg/]]

Average tlow (per screen) [m*/h]

Bar spacing [mm]

Screen bar profile

Max. bar thickness upstream side [mm]

Bar depth [mm]

Bar type

Bar rack height from channel bottom [mm]

Installation angle [°]

Number of rakes

Free-flowing surface of the bar rack [m?]

Effective screen width [mm]

Total rake width [mm]

Total construction height of rake above top of
channel [mm]

Total machine length [mm]

Number of cleaning bars

Depth of engagement of rake tooth in grate gap [mm]

Max. capacity of screenings [m*/h]

Description of chain

Min. breaking load of the chain [kN]

Weight of the overall construction [kg|

Description of the overload protection

Selected sensor type for overload detection

Number of sensors for overload detection
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MULTI-RAKE BAR SCREEN 10 MM

Item Filled by the manufacturer

Screenings discharge height above the installation
point of the screen [mm]

Water level in front of the screen [mm]

0 % blinding
30 % blinding
50 % blinding
Maximum hydraulic loss [mm]
0 % blinding
30 % blinding
50 % blinding
Flow velocity between the bars [m/s]
0 % blinding
30 % blinding
50 % blinding
Drives
Manufacturer
Type or Model

Number of units

Motor rating - HP

Efficiency class

Voltage

Frequency

Motor protection (IP)

Motor actuator

Control type

Ex protection grade

Control type

Gear type
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PERFORATED PLATE BELT SCREEN 3 MM

Item Filled by the manufacturer

Manufacturer

Place of manufacture

Type or model

Number of units

Materials of Construction

Screen

Chain

Sprockets

Bushes and pins bushings

Covers

Support structure

Parameters

Max. capacity (per screen) [m*/h]

Max. concentration of filterable solids [mg/1]

Average flow (per screen) [m*/h]

Perforated plate openings [mm]

Wash water connection [mm]

Required water pressure [bar]|

Wash water consumption [I/min]

Maximum hydraulic loss (30 % blinding) [mm]

Max. capacity of screenings [m*/h]

Free-flowing surface of the screen [m?]

Total construction height of screen above top of
channel [mm)]

Total machine length [mm]

Description of cleaning mechanism

Weight of the overall construction [kg]

Number of brushes

Description of the overload protection

Selected sensor type for overload detection

Number of sensors for overload detection

Screenings discharge height above the
installation point of the screen [mm]

Water level in front of the screen [mm)]

0 % blinding

30 % blinding

50 % blinding
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PERFORATED PLATE BELT SCREEN 3 MM

Item

Filled by the manufacturer

Maximum hydraulic loss [mm]|

0 % blinding
30 % blinding
50 % blinding
Flow velocity between the bars [m/s]
0 % blinding
30 % blinding
50 % blinding
Drives (screen)
Manutacturer
Type or Model

Number of units

Motor rating - HP

Efficiency class

Voltage

Frequency

Motor protection (IP)

Motor actuator

Control type

Gear type

Drives (brush)

Manufacturer

Type or Model

Number of units

Motor rating - HP

Efficiency class

Voltage

Frequency

Motor protection (IP)

Motor actuator

Control type

Gear type
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BELT CONVEYOR

Item

Filled by the manufacturer

Manufacturer

Place of manufacture

Type or model

Number of units

Materials of Construction

Trough

Belt

Covers

Support structure

Parameters

Max. capacity [m*/d]

Transport length [m]

Transport speed [m/s]

Weight of the overall construction [kg]

Total machine length [mm|

Belt width [mm]

Drives

Manufacturer

Type or Model

Number of units

Motor rating - HP

Efficiency class

Voltage

Frequency

Motor protection (IP)

Motor actuator

Control type

Gear type
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SCREENINGS WASH PRESS

Item

Filled by the manufacturer

Manufacturer

Place of manufacture

Type or model

Number of units

Materials of Construction

Material (except fitting, drives and bearings)

Fittings

Bearings

Parameters

Max. raw screenings capacity [m3/h]

Throughput with best washing result [m*/h]

Achievable weight reduction [%]

Compaction of screenings up to [% DS]

Funnel height [mm]

Funnel length [mm]

Funnel width [mm]|

Total machine height [mm]

Total machine length [mm]|

Total machine width [mm]

Discharge height above container [mm]

Weight of the overall construction [kg|

Make of high-pressure hose

Number of solenoid valve(s)

Wash water consumption [[/min]

Required pressure [bar]

Corrosion protection

Max. particle size [mm]

Drives

Manufacturer

Type or Model

Number of units

Motor rating - HP

Efficiency class

Voltage

Frequency

Motor protection (IP)

Motor actuator

Control type

Gear type
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ULTRASONIC-DIFFERENTIAL WATER LEVEL CONTROL

Item

Filled by the manufacturer

Manufacturer

Place of manufacture

Type or model

Number of units

Parameters

Working range [m]

Protection class

Connection cable length [m]

Mounting

Control type

Gear type
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GRIT TRAP

Item Filled by the manufacturer

Manufacturer

Type

Max. inlet flow per chamber (m>/h)

Design inlet flow per chamber (m>/h)

Minimal diameter of chamber

Shaft through seal type

Lower bearing to impeller distance (mm)

Shaft run-out (mm)

Shaft to motor base (mm)

Impeller:

Type

Material

Shroud

Seal housing

Low pressure priming source

Front head to casing

Back head & motor adapter

Upper bearing

Lower bearing

Motor insulation

Motor temperature rise

Motor service factor

Drive

System type

Manufacturer

Model

Rated power (kw)

Power supply (VHz)

Rated speed (rpm)

Starting method

Starting current

Rated current

Life time bearings (Lion acc. to ISO)

Insulation class

Protection class

Operation

Lubrication

Provisions
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GRIT WASHER

Item

Filled by the manufacturer

Manufacturer

Place of manufacture

Type or model

Number of units

Materials of Construction

Metallic components

Parameters

Max. capacity of grit slurry from grit trap per
unit [1/s]

Grit solids processing capacity per unit [t/hr]

Max. water content in washed grit product at
design flow [%]

Separation efficiency for grit sized
>=(),2 mm [%]

Reduction of organics to <[%]

Wash water consumption [I/min]

Required rinsing pressure |[bar]|

Feed trough diameter [mm]

Total machine height [mm]

Total machine length [mm]

Total machine width [mm]|

Weight of the overall construction [kg]

Discharge height above the installation point of
the sand washer [mm]

Inspection opening on the wash container

Drives

Manufacturer

Type or Model

Number of units

Motor rating - HP

Efficiency class

Voltage

Frequency

Motor protection (IP)

Motor actuator

Control type

Gear type
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RAS PUMP

Item

Filled by the manufacturer

Manufacturer

Place of manufacturing

Model name

Pump type

VFD frequency range

Rate capacity (min/max) [m3/h]

Pressure TDH [m]

Suction flanche DIN [mm]

Discharge flanche DIN [mm]

Rotation speed [rpm]

Impeller type

Impeller diameter [mm]

Solids clear passage

Weight [kg]

Impeller:

Shaft

Casing

Hoisting cable or chain

Hooks

O-rings

Stationary wear ring

Rotating wear ring

Mechanical seal, inner

Mechanical seal, outer

Support electrical cable

Guide bars

Automatic discharge connection

Pump Motor

Manufacturer

Place of manufacturing

nominal speed [rpm]

Rated power [kW]

Power demand with VFD at Qmin [kW)]

Power demand with VFD at Qmax [kW]

Voltage [V]

Frequency range [Hz]

Rated current [A]

Startup current [A]
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RAS PUMP

Item Filled by the manufacturer

Insulation class

Protection IP Rating

Life time bearings (Lion according to ISO) (h)

Cable type

Weight (kg)

Cooling jacket

Operating point

Capacity [m3/h]

Pressure [m]

Power demand at operating point per pump
[kW/pump]

Efficiency at operating point [%]
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WAS PUMP

Item

Filled by the manufacturer

Manufacturer

Place of manufacturing

Model name

Pump type

VFD frequency range

Rate capacity (min/max) [m3/h]

Pressure TDH [m]

Suction flanche DIN [mm]

Discharge flanche DIN [mm]

Rotation speed [rpm]

Impeller type

Impeller diameter [mm]

Solids clear passage

Weight [kg]

Impeller:

Shaft

Casing

Hoisting cable or chain

Hooks

O-rings

Stationary wear ring

Rotating wear ring

Mechanical seal, inner

Mechanical seal, outer

Support electrical cable

Guide bars

Automatic discharge connection

Pump Motor

Manufacturer

Place of manufacturing

nominal speed [rpm]

Rated power [kW]

Power demand with VFD at Qmin [kW)]

Power demand with VFD at Qmax [kW]

Voltage [V]

Frequency range [Hz]

Rated current [A]

Startup current [A]
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WAS PUMP

Item Filled by the manufacturer

Insulation class

Protection IP Rating

Life time bearings (Lion according to ISO) (h)

Cable type

Weight (kg)

Cooling jacket

Operating point

Capacity [m3/h]

Pressure [m]

Power demand at operating point per pump
[kW/pump]

Efficiency at operating point [%]
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SCUM PUMP

Item

Filled by the manufacturer

Manufacturer

Place of manufacturing

Model name

Pump type

VFD frequency range

Rate capacity (min/max) [m3/h]

Pressure TDH [m]

Suction flanche DIN [mm]

Discharge flanche DIN [mm]

Rotation speed [rpm]

Impeller type

Impeller diameter [mm]

Solids clear passage

Weight [kg]

Impeller:

Shaft

Casing

Hoisting cable or chain

Hooks

O-rings

Stationary wear ring

Rotating wear ring

Mechanical seal, inner

Mechanical seal, outer

Support electrical cable

Guide bars

Automatic discharge connection

Pump Motor

Manufacturer

Place of manufacturing

nominal speed [rpm]

Rated power [kW]

Power demand with VFD at Qmin [kW)]

Power demand with VFD at Qmax [kW]

Voltage [V]

Frequency range [Hz]

Rated current [A]

Startup current [A]
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SCUM PUMP

Item Filled by the manufacturer

Insulation class

Protection IP Rating

Life time bearings (Lion according to ISO) (h)

Cable type

Weight (kg)

Cooling jacket

Operating point

Capacity [m3/h]

Pressure [m]

Power demand at operating point per pump
[kW/pump]

Efficiency at operating point [%]
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RAW SEWAGE PUMP

Item

Filled by the manufacturer

Manufacturer

Place of manufacturing

Model name

Pump type

VFD frequency range

Rate capacity (min/max) [m3/h]

Pressure TDH [m]

Suction flanche DIN [mm]

Discharge flanche DIN [mm]

Rotation speed [rpm]

Impeller type

Impeller diameter [mm]

Solids clear passage

Weight [kg]

Impeller:

Shaft

Casing

Hoisting cable or chain

Hooks

O-rings

Stationary wear ring

Rotating wear ring

Mechanical seal, inner

Mechanical seal, outer

Support electrical cable

Guide bars

Automatic discharge connection

Pump Motor

Manufacturer

Place of manufacturing

nominal speed [rpm]

Rated power [kW]

Power demand with VFD at Qmin [kW)]

Power demand with VFD at Qmax [kW]

Voltage [V]

Frequency range [Hz]

Rated current [A]

Startup current [A]
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RAW SEWAGE PUMP

Item Filled by the manufacturer

Insulation class

Protection IP Rating

Life time bearings (Lion according to ISO) (h)

Cable type

Weight (kg)

Cooling jacket

Operating point

Capacity [m3/h]

Pressure [m]

Power demand at operating point per pump
[kW/pump]

Efficiency at operating point [%]
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RECIRCULATION PUMP - NITRATE

Item Filled by the manufacturer

Manufacturer

Place of manufacturing

Model name

Pump type

Rate capacity (min/max) [m3/h]

Pressure TDH [m]

Weight [kg]

Materials:

Blades

Shaft

Housing

Support

Support pole

Hoisting cable hooks

Electric cable hooks

Base plate

Hoist equipment

Hoisting cable

Propeller type:

Number of blades

Shape of blades

Diameter [mm]

Speed [rpm]

Electric motor:

Manufacturer

Type

Rated power (kw)

Max. power consumption (kw)

Power supply V/Hz

Rated speed R.P.M

Starting method

Starting current (direct on line) (A)

Rated current (A)

Life time bearing (Lion according to ISO) (h)

Insulation class

Protection class

Protective devices
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RECIRCULATION PUMP - NITRATE

Item Filled by the manufacturer

Cable length [h]

Cable type

Cable support and clamps

Operating point

Capacity [m3/h]

Pressure [m]

Power demand at operating point per pump
[kW/pump]

Efficiency at operating point [%]
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RECIRCULATION PUMP - DIGESTED SLUDE

Item Filled by the manufacturer

Manufacturer

Place of manufacturing

Model name

Pump type

Rate capacity (min/max) [m3/h]

Pressure TDH [m]

Weight [kg]

Materials:

Blades

Shaft

Housing

Support

Support pole

Hoisting cable hooks

Electric cable hooks

Base plate

Hoist equipment

Hoisting cable

Propeller type:

Number of blades

Shape of blades

Diameter [mm]

Speed [rpm]

Electric motor:

Manufacturer

Type

Rated power (kw)

Max. power consumption (kw)

Power supply V/Hz

Rated speed R.P.M

Starting method

Starting current (direct on line) (A)

Rated current (A)

Life time bearing (Lion according to ISO) (h)

Insulation class

Protection class

Protective devices
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RECIRCULATION PUMP - DIGESTED SLUDE

Item Filled by the manufacturer

Cable length [h]

Cable type

Cable support and clamps

Operating point

Capacity [m3/h]

Pressure [m]

Power demand at operating point per pump
[kW/pump]

Efficiency at operating point [%]
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ROTARY SCREW BLOWER

General Information

Filled by the manufacturer

Noise levels at 1 m distance considering
sound proof casing (+/- 2 dBA) [dBA]

Class of insulation

Sound proof casing type

Sound proof casing material

Depth of casing [m]

Width of casing [m]

Length of casing [m]

Weight per aggregate [kg]

Material of casing

Total package power consumption [kW]

Blowers

Number of blowers

Manufacturer of blower

Place of manufacturing of blower

Blowers models

Type of bearing

Impeller material

Impeller diameter [mm]

Inlet flanche diameter (DN) [mm)]

Discharge flanche diameter (DN) [mm)]

Blow off valve type and manufacturer

connection flanche diameter blow off line
[mm]

Intake grit trap type

Intake air filter size

Intake air silencer type, performance (dBA)

Discharge silencer, type, performance (dBA)

Cooling system type (air/water)

Heat amount dispensed for cooling of blower
@inlet air tempreture 45°C [W]

For air cooling: max fan power [W]

For watet cooling: max water amount needed
@]Inlet water tempreture 20°C, inlet air
tempreture 45°C [L/h]
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ROTARY SCREW BLOWER

Motor

Manufacturer, place of manufacturing

nominal speed [rpm]

Rated power [kW]

Power demand with VFD at Qmin [kW]

Power demand with VFD at Qmax [kW]

Voltage [V]

Frequency range [Hz]

Cos phi

Rated current [A]

Startup current [A]

Insulation class

Protection IP Rating

Cooling jacket

Moisture sensor type

VFD manufacturer

Intake temperature — 0 °C

Relative air humidity — 0%

Air flow (at blower outlet)

100%
capacity 650
mbar

80%
capacity
650 mbar

70%
capacity
mbar

45%
capacity
mbar

Capacity [m?/h]

Shaft power consumption [kw]

Efficiency of motor [%]

Wire power consumption [kw]

Wire efficiency [m?/hr/kw]

Intake temperature — 20 °C

Relative air humidity —36%

Capacity [m*/h]

Shaft power consumption [kw]

Efficiency of motor [%]

Wire power consumption [kw]

Wire efficiency [m*/hr/kw]
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ROTARY SCREW BLOWER

Intake temperature — 30 °C

Relative air humidity —-80%

Capacity [m3/h]

100% 80%
capacity 650 capacity
mbar 650 mbar

70%
capacity
mbar

45%
capacity
mbar

Shaft power consumption [kw]

Efficiency of motor [%]

Wire power consumption [kw]

Wire efficiency [m?/hr/kw]

Intake temperature — 40 °C

Relative air humidity —80%

Capacity [m?/h]

Shaft power consumption [kw]

Efficiency of motor [%]

Wire power consumption [kw]

Wire efficiency [m>/hr/kw]
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FINE BUBBLE AEARTION MEMBRANES

Item Filled by the manufacturer

Manufacturer

Place of Manufacturer

Type

Alpha (o)

Beta (B)

Total air flow for all basins [m’/h]

Total air flow for each oxic zone [m’/h]

Diffusers submergence [m]

Diffusers dimensions (dia.) [inch]

Specific air flow for diffuser [Nm?/h]

Efficiency [%]

Minimum diffuser QTY [pes]

Top to drop leg pressure [mbar]

Materials:

Membrane

Diffuser manifold

Air header pipe

Drop legs

Anchor bolts and anchor rails:

Dimensions [mm]

Material
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SECONDRY CLARIFIER

Item Filled by the manufacturer

Manufacturer

Place of manufacture

Type or model

Number of units

Inner tank diameter [m]|

Scraper type

Center wheel

Center wheel bearing

Center wheel diameter [mm]

Steel parts

‘Thompson weir profile height [mm]|

Thompson weir profile thickness [mm]

Scum baftle height [mm]|

Scum baffle thickness [mm]

Scum box length [mm)]

Scum box type

Motor

Type

Installed power [kw]

Power supply (4 poles, 3 ph.) [V]

N° manifold rings

Frequency [Hz]

Protection class

Insulation class

Thermal protection class

Materials

Over water parts

Surface finishing

Underwater parts

Surface finishing

Scum box

Surface finishing

Thompson weir and scum baffle

Surface finishing
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GET MIXING PUMP

Item

Filled by the manufacturer

Manufacturer

Place of manufacturing

Model name

Pump type

VFD frequency range

Rate capacity (min/max) [m3/h]

Pressure TDH [m]

Suction flanche DIN [mm)]

Discharge flanche DIN [mm]

Rotation speed [rpm]

Impeller type

Impeller diameter [mm]

Solids clear passage

Weight [kg]

Impeller:

Shaft

Casing

Hoisting cable or chain

Hooks

O-rings

Stationary wear ring

Rotating wear ring

Mechanical seal, inner

Mechanical seal, outer

Support electrical cable

Guide bars

Automatic discharge connection

Pump Motor

Manufacturer

Place of manufacturing

nominal speed [rpm]

Rated power [kW]

Power demand with VFD at Qmin [kW]

Power demand with VFD at Qmax [kW]

Voltage [V]

Frequency range [Hz]

Rated current [A]

Startup current [A]
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GET MIXING PUMP

Item Filled by the manufacturer

Insulation class

Protection IP Rating

Life time bearings (Lion according to ISO) (h)

Cable type

Weight (kg)

Cooling jacket

Operating point

Capacity [m3/h]

Pressure [m]

Power demand at operating point per pump
[kW/pump]

Efficiency at operating point [%]

Nozzle mixing

Nozzle materials
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UV DISINFECTION

Item Filled by the manufacturer

Manufacturer

Place of manufacture

Type or model

Number of units

Materials of Construction

Structural elements

Lamps

Parameters

Min. UV-dose [mJ/cm?]

Min. transmittance [%]

Max. Turbidity allowed [NTU]

UVDGM validation

Pathogen reduction rate

Other validations

Power consumption (total) [kW]

Power consumption (per lamp) [kW]

Number of lamps per bank

Number of banks

Combined length of bank array [m]

Width of bank array [m]

UV wavelength output [nm]

Max. head loss [mm]

Number of UV'T sensors

Type of UVT sensor

Number of water level sensors

Type of water level sensor

Type of deposit prevention mechanism

Number of ballast units

Type of ballast

Power rating [W]

Voltage [V]

Current rating [A]

Energy Efficiency [%]

Regulatory compliance

Drives

Manufacturer

Type or Model

Number of units
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V DISINFECTION

Item Filled by the manufacturer

Motor rating - HP

Efficiency class

Voltage

Frequency

Motor protection (IP)

Motor actuator

Control type

Ex protection grade
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CENTIFUGE

General Information

Filled by the manufacturer

Manufacturer

Place of manufacturing

Model name

Noise levels at 1 m distance considering
sound proof casing (+/- 2 dBA) [dBA]

Depth of casing [m]

Width of casing [m]

Length of casing [m]

Weight of Bowl [kg]

Weight per centrifuge [kg]

Total package power consumption [KW]

Nominal flow rate capacity [m>/h]

Min. flow rate capacity [m>/h]

Max. flow rate capacity [m*/h]

Nominal solids feed rate [kg DS/h)

Min. solids feed rate [kg DS/h)

Max. solids feed rate [kg DS/h)

Guaranteed thickened solids concentration at the
outlet at normal continuous operation
(@ 3% solids at the inlet) [%]

Guaranteed minimum solids capture under
normal conditions [%]

Guaranteed maximum polymer demand
(powder) [kg/ton DS]

Bowl speed [rpm]

Bowl inner diameter [cm]

Bowl length [cm]

G-volume [m3]

G-force [kg]

Diameter/length ratio

Scroll speed [rpm]

Speed range of scroll [rpm]

Materials of construction:

Frame and case

Bowl Scroll Inlet

Port Outlet port

Dewatered sludge hopper

Guaranteed life between rebuilds [hr]

Main bearing type

Bearing 1.-10 life [hr]
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CENTIFUGE

General Information Filled by the manufacturer

Bowl Motor

Manufacturer

Place of manufacturing nominal speed [rpm]

Rated power [kW]

Voltage [V]

Frequency range [Hz]

Cos phi

Rated current [A]

Startup current [A]

Insulation class

Protection IP Rating

Cooling jacket

Moisture sensor type

VFD manufacturer

Scroll Motor

Manufacturer

Place of manufacturing nominal speed [rpm]

Rated power [kW]

Voltage [V]

Frequency range [Hz]

Cos phi

Rated current [A]

Startup current [A]

Insulation class

Protection IP Rating

Cooling jacket

Moisture sensor type

VFD manufacturer
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Re:_Confirming (Offer or) as the Authorized Manufacturer of our
company
I, (hereinafter called ""Manufacturer') hereby declares, in writing, as
followed:
1. (name of Manufacturer) is a company which manufactures
for treating WWTP, since (year).
2. Thereby confirm that (name of representative) registered number
is an authorized representative of (name of
manufacturer) since (year), and is authorized by (name of

manufacturer) to supply, install, the fallowing equipment for WWTP

3. Thereby confirm that the employees of (name of representative) were
trained by (name of manufacturer) and are authorized by

(name of manufacturer) to perform the activities described in paragraph
2.

Sincerely,
Name and signature

On behalf (name of manufacturer)
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4.1.4 - Perforated Plate Fine Screen — 3mm

Part 1 - General

1.1 Description
This section covers the furnishing of three (3) perforated plate fine screen as indicated
on the drawings. The perforated plate fine screen shall be supplied complete with

controls and appurtenances as outlined in this specification.

Part 2 — Products

2.1 Performance and Design Requirements

The equipment supplied shall be three (3) Perforated Plate Fine Screens that consist of
screen elements, shaft, chain and sprockets, frame, screen element seals, spray
assembly, brush assembly, discharge chute, covers, drive system and controls.

The screening system shall be designed to remove solids from the incoming sewage
flow by elevating the screenings from the channel and discharging the screenings
into a screenings conveyor/compactor or other suitable receptacle. The sieve
elements shall approach the channel floor from the downstream side of the screen
and move upward on the upstream side. Screenings shall be discharged on the
downstream side of the screen. The screening shall be removed from the screen by
means of one (1) bi-directional spray header with two (2) sets of spray nozzles for
effective cleaning of the screen. A rotating cleaning brush shall be provided to
enhance removal of screening material from the sieve elements.

Each Perforated Plate Fine Screen shall be designed for a channel 1.0 (m) wide and
1.60 (m) deep with a maximum water level of 90 (cm). Each Perforated Plate Fine
Screen shall handle a peak flow of 1,350 (m3/h) with 1/8” [3mm] openings and
have a maximum headloss of 300 (mm). The incline of the fine screen shall be 60
degrees from the horizontal. The screen shall discharge at least 1.8 (m). above the
operating floor into the conveyor.

The Perforated Plate Fine Screens shall be designed to be pulled out of the channel.
The screen shall be installed in a channel with no wall or floor recesses. The screen
will be anchored at the top of channel only. The screen shall be able to be removed
from the channel without entering the channel. The screen shall be supplied with a
pivoting stand to allow the screen to be pivoted out of the channel for maintenance.
Lifting shall be achieved by means of cables mounted to the screen frame. The lifting
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mechanism and spreader bar are not included.
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2.2 Design Materials and Construction

A. Screen Elements: The rotating screen shall consist of perforated panels

positioned to form a continuous belt that rotates through the wastewater flow.
The screen elements shall be manufactured out of grade 316 stainless steel
perforated sheets, minimum 3-mm thick. The diameter of the perforations
shall be 1/8” (3mm).

1.
2.

The screen elements shall be beveled creating a rounded surface.

There shall be no opening on the screen element larger than the
diameter of the perforations which would allow passage of larger
solids through thescreen.

Each screen element shall be mounted to a link of the chain.

The screen elements shall be readily removable from the operating
floor without dewatering the channel.

B. Shaft, Chain and Sprockets: The screen elements shall be mounted on two (2)

316 stainless steel roller chains driven by 316 stainless steel sprockets mounted
on a 316 stainless steel drive shaft.

1.

The chain shall be roller type with an average ultimate strength of
minimum 31,000 pound-force (137,500 Newtons). No lubrication of
the chain shall be required. Materials other than grade 316 stainless
steel shall not be allowed. Chain pins shall be a stainless steel and
hardened.

The Sprockets shall be solid and made of grade 316 stainless steel. The
Sprockets shall have a 160 mm pitch and a tooth width of minimum 27
mm. No split sprockets shall be used.

The shaft shall be solid and supported at each end by a roller bearing
mounted in the take-up frame assembly. The bearings shall be grease-
lubricated with one centeral lubrication point for all bearings. The take
up screw shall be an Acme Lead Screw made of grade 316 stainless
steel with an 18-8 stainless steel Acme Hex Nut. No threaded rod shall
be allowed.

Non-metallic or carbon steel chain, sprockets and shafting shall not be
allowed.

C. Frame: The screen side frames shall be constructed of grade 316 stainless steel
with all components manufactured from minimum Smm thick plate. Various
parts fastened by welding, riveting or bolting shall be braced as necessary to
insure a rigid structure.
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The side frames shall be formed channels. The side frames shall have
support beams with a U-profile on all sides of the screen located above
the maximum water level to ensure a rigid structure.

The frame shall be constructed so that cut-outs in the side frames
allow flow to divert around the downstream portion of the screen
belt to reduce headloss.

Side seals shell be made from SS316, attached to the screen frame
shall seal the screen to the channel walls.

A seal attached to the sole plate shall keep solids and liquid from
passing under the screen belt.

Stainless steel chain guides shall be securely fixed to the frame for
the full height of chain travel and shall minimize obstruction of the
flow.

All the bearing chain ETC. will be connected to a lubrication
system by SS316 pipes located in one point and which allow for a
quick connection to the lubrication system.

The lower turn guide shall consist of polyethylene guides bolted to
the frame and secured in such a manner to guide the chain without
restriction.

The top of the frame shall be covered with a removable 11 gauge,
type 316 stainlesssteel cover, bolted to the front and back of the
screen frame. The sides of the top cover shall be bent to overlap
the side frames.

D. Screen Element Seals: The screen elements shall be sealed to the side

frame by means of a side seal that creates a tortuous path to restrict flow
and solids from by- passing the screen.

1.

2.

4.

Polyethylene side seals shall be bolted between the chain and
screen elements creating one layer of the labyrinth seal.
Polyethylene sealing strips shall be mounted to the frame and fit
over the side seals making a second seal layer and creating the
tortuous path.

There shall be no space larger that the diameter of the perforations
between the frame and chain which would allow passage of larger
solids around thescreen.

Brushes and/or single layer seals shall not be allowed.

E. Spray Wash Assembly: The screen shall be supplied with a bi-directional

spray wash assembly including solenoid valve to effectively wash
screenings from the screen by contacting the screening element from two

directions.
1. The spray wash assembly shall be constructed of 316 stainless
steel with brass nozzles.
2. The spray manifold shall be a minimum 1.5” diameter SS316 pipe
with NPT connection.
3. The spray pipe shall have two (2) sets of nozzles spraying in

different directions to provide two (2) distinct washing stages of
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the screening belt.
4. A solenoid valve shall also be provided.

F. Rotating Brush Assembly: The screen shall be supplied with a motorized

rotating brush assembly to enhance removal of screenings from the screen
elements.

1. The brush shall be minimum 12” diameter with 316SS shaft and
nylon bristles.

2. The brush assembly shall have a pivoting adjustment so that as the
brush wears during use it can manually be adjusted to keep it in
contact with the screenbelt.

3. The brush shall be driven by a single speed motor, coupled to a shaft-
mounted gear reducer.

G. Discharge Chute: A discharge chute fabricated of Smm thick type 316 stainless

steel shall be provided for each screen. The discharge chute shall direct the
screenings from the screen to the conveyor.
1. The discharge chute shall be mounted at an angle of 30 degrees from
vertical to enhance solids discharge.
2. The discharge chute shall be enclosed from the top of the frame to the
bottomof the chute.
3. The enclosure shall include an access opening with cover. The cover
shall be easily removable for maintenance.
4. The discharge chute shall have a roller at the upper end of the chute
to prevent hang up.

H. Covers/Guards: The front of the screen shall be covered from the top of
channel to the top of the screen frame with 316 stainless steel covers.
1. The covers shall be made from minimum 14 gauge material with
breaksas required for stiffening.
2. Each cover section shall have handles and be easily removable for
maintenance.
I. Drive System: The screen drive system will consist of a single speed, dual
voltage motor direct coupled to a gear reducer.
1. The electric motor shall be, 440V, 3 phase, 50 Hz, TEFC, and rated
for the electrical area classification.
2. The reducer shall be a shaft mounted gear reducer driven by the
direct coupled motor. The reducer shall have a cast iron housing with
a minimum 1.0 service factor.
J. Fasteners: All nuts and bolts shall be grade 316 stainless steel.
Controls

A. The Main Control Panel enclosure shall be sized as required to house the

required components and shall be suitable for wall mounting or mounting to
strut-type supports. The enclosure shall be rated NEMA . The Main Control
Panel is to be located in a non-classified area. The Control Panel shall be
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pre-wired and tested, requiring only wall mounting and connection to
external wiring by the electrical contractor in the field. (Standard —- NEMA
4X 316 Stainless Steel)

The Perforator Screen control panel shall be controlled in synchronization
with the upstream screening equipment. The Screw Compactor shall begin
operation whenever the screening equipment begins operation and shall
continue operation for a predetermined period of time after the upstream
equipment stops.

The Main Panel shall have front panel mounted NEMA 4X pilot lights
indicating, Power, Running and Fault, ESD mushroom pushbutton and On/Off
2-position selectorswitch

The Control Panel shall include a disconnect, motor starter, control power
transformer, adjustable timer(s), current sensing relay, (optional) panel heater
and other components to allow for sequencing the system. Upon a Fault the
equipment shall shut down and an alarm contact shall be initiated.

Output Dry Contacts shall be provided for Running and Fault.

Local Operator Station shall be provided ina NEMA panel. The Local
Operator Station shall include an Hand/Off/Auto switch, Forward/Off Switch
and a Lockable Emergency Stop switch. (Standard NEMA 7).

3.2 Sequence of Operation

Main Local Panel Result Comments
Panel
Hand/Off/Auto
On/Off & Fwd/Off
Screen starts in forward when | Includes extended
On Auto & . the rising water differential run off-delay
Any Position reaches set level. timer
Exercise run X min every Y
On Auto & . min. (X & Y are
Any Position Operator
adjustable).
Includes extended
run off-delay
timer
Screen operates in forward.
On Hand &
Forward
Screen stops immediately.
On E-Stop
Engaged
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Screen will not operate.
0 Off &
n .
Any Position
Screen will not operate.
0 Hand & Off
n
o Screen will not operate.
Any Position &
Off o\
Any Position

3.3 Anchor Bolts

All anchor bolts, nuts and washers shall be 34" diameter 316 Stainless Steel. The
anchor bolts shall be supplied by the installing contractor.

3.4 Spare Parts to supply

The following spare parts will be furnished for shafted Perforator Fine Screen as
needed:

One (1) perforated screen elements.

One (1) pairs screen element side seals

One(1) full chain set tor one screen

One (1) cleaning brush

3.5 Surface Finishes and Coatings

After all fabrication and welding has been completed all stainless steel surfaces shall
be glass Bead Blasted prior to equipment assembly. The Bead Blast shall remove all
weld discoloration and surface contaminants and provide a uniform appearance on
the equipment. It is generally accepted that when Stainless Steel has been thoroughly
cleaned and descaled, the Passive Film forms spontaneously in an Oxygen
containing environment.

This is recognized in ASTM A 380-99, Cleaning, Descaling, and Passivation of
Stainless Steel Parts, Equipment, and Systems, 1. Scope, 1.1.1.1.

Headworks® Inc. does not employ the use of any Chemical Passivation processes on
any equipment of its manufacture as our mechanical processes are environmentally

friendly and provide an excellent quality finish.

All purchased components such as motors, reducers, valves, switches, etc. shall be
supplied with the manufacturers standard finish.
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4.1.8 - Sand Washer

Capacity
8-12 1/s sand & water mixture

Maximum capacity for sand outtake: 0,5 m*/h evenly
Estimated result in processed sand: < 3-5% loss on ignition and DS-content 80-90%

Dimensions
Dimensions according to attached drawing
The organic outlet must be released after the sand trap.

Material

Tank, screw trough and mixer, knife gate EN 1.4404
Screw spiral carbon steel
Control and solenoid valve Brass

Drive unit and electricity

Mixer: flat gear type NORD or equal with motor 0,55 kW 3x400V / IP 55. Screw
spiral: flat gear type NORD or equal with motor 0,55 kW 3x400V / IP 55. Level
sensor: Pressure sensor 4-20mA to indicate the sand level inside SWA Solenoid
valve 24 V DC fore pneumatic knife gate valve mounted in the tank For washing
and flushing water, 2 pcs solenoid valve 24 V DC
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Water connections

Wash zone with water connection 1 2”. Water consumption during washing 1-21/s at
4-6 bar. Flushing of the organic outlet with solenoid valve %2”, water consumption
during flushing 1-2 /s at 4-6 bar during flushing.

Water consumption for one washing cycle: approx 500 |

4.1.9 - RAS/WAS/ Send removal pumps

The pumps to be supplied under this Section will be driven by variable frequency
drives (VFDs).

System Description

Each of the pumps supplied under this Section shall (in addition to the pumping
mechanism) include but not be limited to: cables; motor; automatic discharge pipe
assembly; and guide bar system.

All pumps and motors shall be provided as a matched package by the pump
manufacturer. Specified delivery flow at head conditions shall be those obtainable
with the actual pumps and motors supplied.

The equipment shall be specifically designed and selected for pumping effluent
drainage and sludge derived from the treatment of wastewater. All pumps shall
be suitable for exposure to effluent and sludge containing grit, small particles of
wood, rags and stringy material, industrial solvents, heavy greases, fats, detergents,
and organic particles. The pumped drainage is considered to be moderately
abrasive. Sludge concentration of the effluent and sludge will be up to 1%.

Design Requirements
Design requirements for the equipment supplied under this Section are as follows:

The pumps shall be of the heavy duty, close coupled, vertical, submersible /
Immersible, centrifugal screw impeller type. Design of each pump such that the
pumping action is induced partly by positive displacement action and partly by
centrifugal action using an open channel spiral, screw impeller.

RAS Design operating capacity shall be as follows:

Pump characteristics shall be as per the following table:

Head (m) Capacity (m*/hr) Frequency (Hz)
Design point 1: 8 500 50
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Immersible pumps.

Suction - . Minimum diameter of pump discharge connection shall be 200 mm.
Minimum free passage shall be 100 mm.

Liner Material shall be 0.9650 (HIDROHARD) or equivalent in value and quality.

Motor nominal rated speed: < 1,000 RPM

WAS Design operating capacity shall be as follows:

Pump characteristics shall be as per the following table:

Head (m) Capacity (m*/hr) Frequency (Hz)
Design point 1: 12 80 50

Immersible pumps.

Suction - Minimum diameter of pump connection shall be 150 mm.

Minimum free passage shall be 100 mm.

Liner Material shall be 0.9650 (HIDROHARD) or equivalent in value and quality.

Motor nominal rated speed: 1425 RPM

Sand Removal Design operating capacity shall be as follows:

Pump characteristics shall be as per the following table:

Head (m) Capacity (m3/hr) Frequency (Hz)
Design point 1: 10 40 50

a. immersible pumps.
b. Suction - Minimum diameter of pump discharge connection shall be 80 mm.
c. Minimum free passage shall be 100 mm.

d. Liner Material shall be 0.9650 (HIDROHARD) or equivalent in value and
quality.

e. Motor nominal rated speed: 1450 RPM
Ensure that pumps are capable of handling wastewater solids and sand as
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specified above without clogging or fouling at any operating condition within the
range of service specified.

The pumps and electric motors shall be designed for variable speed operation.

The pumps shall be capable of operation without excessive noise or vibration during
reduction in flow from the specified operating capacity range to the specified
minimum sustained operating condition.

The pumps shall be capable of operation in a stable manner, at any point on their
curve(s), at any speed, at the specified operating and environmental conditions,
without cavitation, overheating, excessive vibration or damage to the bearings, shaft
or any other stationary or rotating parts of any of the equipment items supplied
under this Section.

The pump head capacity curve shall slope in one continuous curve with no point of
reverse slope inflection, capable of causing hunting (pump instability) at any pump

operating speed.

Design and select pumps specifically for high efficiency and continuous and/or
intermittent duty pumping.

Provide the pumps, including all related equipment, from one manufacturer.

Design the pumps such that the shafts operate at less than 80% of their first critical
speed.

Balance/Vibration: All rotating parts shall be accurately machined and shall be in as
nearly perfect rotational balance as practicable.

Provide stainless steel (ASTM A276, Type 316) nameplates giving the name of the
manufacturer, the rated capacity, head, speed, and all other pertinent data shall be

attached to each pump and motor.

Provide bearings that have a minimum L-10 rating life of 50,000 hours, as
determined using the maximum equipment operating speed.
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Supervision Services by Supplier and Equipment Manufacturer

The Supplier shall provide its services and the services of the equipment
Manufacturer for the supervision of the installation and startup of the equipment,
and the operation and maintenance (O&M) training of Owner personnel as specified
in the supplier instructions.

Spare parts, Special Tools, and Supplies

As part of his tender proposal, the Supplier shall provide a list of Manufacturer-
recommended spare parts (including itemized pricing) needed for a two - year
period of operation of the equipment. The supply of these spare parts is not included
in the supply of the equipment specified in this Section. The Owner may elect to
purchase spare parts in accordance with the applicable provisions of the Contract.

Shop Tests
Perform certified shop tests for all equipment provided under this Section. Obtain

Supervisor approval of shop tests before shipping any equipment.

1. Shop Tests for Pumps:

a. Each of the pumps to be provided under this Section shall be factory tested,
and certified pump performance curves including head, capacity, brake
horsepower, and pump efficiency shall be submitted.

b. Momentarily energize all pumps to determine correct rotation and current
draw (prior to immersion).

c. Run all pumps (while immersed) to determine correct shaft rotation,
thrust direction and power consumption.

d. Each pump to be supplied shall be tested over the complete operating
range of the pump from shut-off to maximum capacity.

e. Pumps shall be hydrostatically tested for 90 psig or at 125 percent of
shut-off head, whichever is higher.

f.  Pumps shall be run at their maximum rating point for at least 30 minutes.

g. The testing shall demonstrate compliance with the performance
requirements in the Specification and establish that the pumps are free
from overheating, cavitation and excessive vibration over the specified
range of flows, especially at the specified low flow conditions.

h. Results of hydraulic performance tests, including head, capacity, brake
horsepower, and pump efficiency, shall be submitted in the form of certified
X-Y plot curve showing all data taken at the time of tests.

1. Tests shall be conducted at the factory of the pump manufacturer.

j. Check impellers, motor ratings, and electrical connections for compliance to
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the specifications and approved shop drawings.

k. After immersion tests, inspect all pumps for oil seepage and/or water
infiltration, insulation defects, and resistance (ohms).

. In addition to the above, perform manufacturer’s standard production tests.

m. Test pumps in accordance with Hydraulic Institute Standard 11.6,
acceptance grade 1U.

Impeller
Provide a spiral screw type impeller combining the action of positive

displacement screw and a single-vane centrifugal impeller.

Provide a conical geometry of the impeller and suction pieces to maintain
optimum running clearances along the entire length of the impeller.

Balance impeller both statically and dynamically.

Key the impeller to the shaft and secure it with an impeller nut suitably restrained
to prevent loosening and impeller spin-off due to torque developed during operation
or in the event of reverse rotation.

The impeller shall be made of 1.4517 (Duplex) or 1.4122 (RL03)

Shaft
Fit with an impeller key.

The motor shaft shall be coupled directly to the pump shaft using a solid sleeve
coupling which is keyed to both the pump and motor shafts.

Provide the shaft turned, ground and polished and of proportions suitable for
use in variable speed pumping applications.

The shaft shall be rigid and capable of supporting the impeller and of transmitting
loads without slip, vibration or undue deflection at operating loads.

The shaft shall be made of 1.4021 (X20Cr13).

Bearings
Provide oil-lubricated duplex thrust angular contact and roller bearings, designed

to withstand the stress of the service specified.

Provide bearings that have a minimum L-10 rating life of 50,000 hours, as
determined using the maximum equipment operating speed. Rate bearings in
accordance with ABMA Methods of Evaluating Load Ratings of Ball and Roller
Bearings.
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Mechanical Seals

Each pump shall be provided with two sets of lapped and face type mechanical
seals running in lubricant reservoirs. The mechanical seals shall contain both
stationary and positively driven face rings.

In order to avoid seal failure from sticking, clogging, and misalignment from
elements contained in the mixed media, only the seal faces of the outer seal
assembly and its retaining clips shall be exposed to the mixed media. All other
components shall be contained in the lubricant housing.

The seals shall require neither maintenance nor adjustment, but shall be easy to
check and replace. Shaft seals without positively driven rotating members are
not be acceptable.

The outer mechanical seal shall be made of corrosion resistant silicon carbide. The
inner mechanical seal shall be made of tungsten carbide / silicon carbon (lipseal).

Suction Liner
To facilitate the adjustment of clearances between the suction cone and the
impeller, provide a replaceable and externally-adjustable suction liner.

Provide adjustment for the suction liner by means of not more than three
external screws, located equidistant around the circumference of the suction cone.

Ensure the adjusting screws are capable of advancing or retracting the suction liner
and are capable of locking the position of the suction liner.

The suction liner shall be made of 0.9650 (HIDROHARD) or equivalent in value
and quality..

Casing
Provide a casing of two-piece construction consisting of volute and suction cone.

Provide the suction cone internal profile with a straight-sided cone to allow
external axial adjustment to maintain running clearances between the impeller
and the suction cones.

Provide a casing capable of withstanding 1.5 times the pressure developed by the
pump at shut-off head.

The casing shall be made of cast iron 0.6025 (GG25).

Cables
Power and sensor cables shall be suitable for submersible pump application.

The cables shall be original equipment; splices will not be permitted. The cables
shall be at least 10 meters long.
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The motors shall be inverter duty rated, suitable for use with variable frequency
drives (VFDs to be provided by others).

Motors shall be suitable for installation in a Class I, Division II (Zone 2), Group D

hazardous environment.

Surface Preparation and Shop Painting

Paint thickness should be at least 300 microns.

4.1.10 - Submersible Pumps

Scum pump
Quantity:

Design Flow and Head:

Minimum motor horsepower:

Motor drive configuration:

Minimum free passage shell be:

Pump speed at design point:
Pumped fluid:
Motor control:

Feed pumps for process

Quantity:

Design Flow and Head:

Minimum motor horsepower:

Motor drive configuration:

Minimum free passage shell be:

Pump speed at design point:

Pumped fluid:

2 complete pump units with guide rail system
appurtenances

Capacity (m>/h) Head (m) Frequency (H»)
20 15 50

3 kw

Submersible

80 mm

1,450 RPM

Secondary clarifier surface scum

Constant speed

3 complete pump units with guide rail system
appurtenances

Capacity (m>/h) Head (m) Frequency (H»)
400 15 50

30 kw
Submersible
80 mm
1,450 RPM

Sewage
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Variable

DESCRIPTION
1. General:

a. Submersible chopper type non-clog pumps equipped with a
submersible electric motor. Furnish minimum 15m of power and signal
cable suitable for wastewater immersion service.

2. Pump Design:

a. Capable of pumping primary and secondary clarifier surface scum.

b. Connected to discharge connection elbows automatically when
lowered into place and easily removed for inspection and service.

c. Integral sliding guide bracket as part of pump unit. The entire weight
of the pump guided in and out of the wet well by no less than two
guide bars and pressed tightly against the discharge connection elbow
with metal-to-metal contact and sealed by a diaphragm seal.

d. No portion of the pump shall bear directly on the wet well floor.

3. Pump Construction:

a. Gray cast iron, ASTM A48 class 35B with smooth surfaces devoid of
blow holes and other irregularities.

b. Screws, nuts, and lifting handle shall be 316 stainless steel.

c. Coat with Tnemec Perma-Shield PL Series 431 Epoxy and a finish coat
of Tnemec Perma-Shield PL Series 431 Epoxy (for a total min.
thickness of 30 MDFT) or equivalent corrosion resistant epoxy suitable
for wastewater immersion service.

d. Seal mating surfaces watertight, machined and fitted with nitrile O-
rings.

e. Seal fittings by metal-to-metal contact between machined surfaces.

4. Cable entry seal:

a. Design cable entry water seal of single cylindrical elastomer grommet,
flanked by stainless steel washers, with close tolerance fit against cable
outside diameter and entry inside diameter and compressed by entry
body containing strain relief function, separate from function of sealing
cable.

b. Bear assembly against shoulder in pump top.

c. Separate cable entry junction chamber and motor by stator lead sealing
gland or terminal board, that isolates motor interior from foreign
material gaining access through pump top.

5. Mechanical seal:

a.
b.
C.

Shaft: ASTM A276 Type 420 stainless steel

Shaft Seal: Tandem mechanical.

Upper Tandem Set of Seals: Operate in oil chamber located just below
stator housing; one stationary tungsten-carbide ring and one positively
driven rotating carbon ring.
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d. Lower Tandem Set of Seals: Stationary tungsten carbide ring and
positively driven rotating tungsten carbide ring.

e. Furnish pump with oil chamber for shaft sealing system; drain and
inspection plug, with positive anti-leak seal, accessible from outside.

f. Rotate shaft on two permanently lubricated bearings; upper bearing
single row roller bearing and lower bearing two row angular contact
ball bearing.

g. Mount double electrode in seal chamber to actuate remote alarm when
water is detected in seal chamber.

6. Impeller and Volute:

a. Pump impeller shall be hard iron ASTM A 532 IIIA.

b. Furnish volute of single piece non-concentric design with smooth fluid
passages capable of passing solids through the impeller.

7. Pump motor:

a. Pump motor shall be non-overloading over the entire pump curve.

b. Squirrel-cage, induction, shell type design, housed in air-filled,
watertight chambers, non-overloading throughout entire pump
performance range based on 1.0 service factor.

c. Furnish stator windings and stator leads insulated with moisture
resistant Class F insulation capable of resisting temperature of 155
degrees C.

d. Furnish stators dipped and baked three times in Class F varnish and
heat-shrink fitted into stator housings.

e. Furnish motors designed for continuous duty, capable of sustaining
minimum of ten starts per hour.

f. Furnish pump with cooling system consisting of water jacket that
encircles stator housing.

g. Furnish cooling media channels. Furnish parts non-clogging by virtue
of their dimension with separate, clear, external motor cooling and
lower seal flushing.

h. Furnish pump motor capable of operating indefinitely without
overheating when unsubmerged and operating in air.

1. Furnish junction chamber, containing terminal board, sealed from
motor by elastomer compression seal (O-ring).

j.  Furnish connection between cable conductors and stator leads made
with threaded compressed type binding post permanently affixed to
terminal board.

k. Furnish thermal sensors to monitor stator temperatures; stator equipped
with three thermal switches embedded in end coils of stator winding
(one switch in each stator phase).

8. Guide Rail System: For each pumping unit, provide a guide rail system

consisting of 2” 316 stainless steel schedule 40 pipe (guide pipe to be provided
by installing contractor), one cast ductile iron pump guide slide, one 3” X 3”
cast ductile iron discharge elbow with mounting feet and class 125 DIN
flanges, one 316 stainless steel upper guide rail mounting bracket, one
intermediate guide bracket for every 3 feet of installation depth, and one set

30.06.2025 — N33* W”/VN NANIN — 2360 — .N.0.0



186

of stainless steel lifting chain with grip-eye for hoisting the pump out of the
wet well.

4.1.11 — Nitrate / sludge recirculation pump

The nitrate recirculation pump will be designed for pumping, the nitrate from the
aerobic zone to the anoxic in the bio reactor at a low head. The sludge recirculation
pump in the aerobic digestor shall pump the sludge from the outlet part to the inlet
part of the digestor

The recirculation pump will be equipped with a gear-driven energy efficient impler.

To prevent ingress of liquid the pump will have rubber lip seals together with a
ceramic wear ring and a mechanical shaft seal made of silicon carbide / silicon
carbide.

The secondry seal between the gearbox and the motor will be made of carbon
aluminum oxide.

The electrical motor shall be equipped with IE3 motor components. The motor will be
protected against overload by means of three biometallic thermal switches (PTO) in
the motor windings.

Th oil-filled gearbox is monitored for the ingress of water by a leak sencor
incorporated as standard.

The sensor can trigger an alarm signal and/or switch off the motor by means of an
extenal relay, supplied as an optional accessory.

The gearbox incorporates tapered roller bearings absorbing the axial force from the
propeller.
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Technical data for the nitrate pump

Flow — 3,300 m?/h

Head — 1 m

Propellor diameter — determined by the manufacturer

Propellor speed — determined by the manufacturer not more then 1450 rpm.

Technical data for the sludge pump

Flow — 150 m*/h

Head -2 m

Propellor diameter — determined by the manufacturer

Propellor speed — determined by the manufacturer not more then 1450 rpm.

Materials

Motor: Cast iron

Motor: AISI EN-EJL-250
Propellor: 1.4581

Hub: AISI 1.4581

Flange: stainless steel

Flange: DIN W-NR. 1.4306
Paint thickness: 450 micrometre

(2°N9Y9) MY M NPITNY NINY NN 4.1.12
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D95 NPMNOM NP2 332 ,XND WX : D192 1NN .Y1NN DY IINNIVIN
VINN ,ONNDP 15 13N DY NARWN DI ,NARWYN DD ININ-DN) NANWN
525 ,EMC >525 oy 89 01N 51050 NaANWNI U5 ,NaNwN Ho9 1pH v
»2) 5y LCD nnxm 22, Mpran M2 )pmnn , TP MY, 721010
V9 500 DY N MVLYWANN D) DY PND? NINN PN .MON

4.1.13 - Rotary Screw blower

To be supplied as complete compact unit ready for connection with all accessories
necessary for safe operation.
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For the delivery of completely pure process air, oil free acc. to ISO 8573-1 Class 0
with TUV certificate and on the discharge side a sound reduction without any
absorption material in the discharge silencer to ensure the quality of air and durability

of the aeration system.

Complete unit with CE-standard marks and documentation, complying with the

regulations of the following guidelines

- Machine Directive 2006/42/EC
- Electromagnetic Compatibility 2014/30/EU
- Pressure Equipment Directive 2014/68/EU

- Protection objectives of the low-voltage directive acc. to enclosure 1, no. 1.5.1.

Design conditions

A. Each blower shall be rated for the following conditions and guarantee points:

Site design conditions:
Site elevation
Barometric pressure
Maximum ambient air temperature
Minimum ambient air temperature
Average ambient air temperature
Relative Humidity at max temperature
Relative Humidity at min temperature
Relative Humidity at average temperature
Aeration basin water depth

Blower design conditions:
Number of units (blowers)
Number of stand-by units

Max airflow per unit

Flow requirement per blower unit:

30 meter (a.s.l.)
1.009 bar

45 °C

8 °C

25°C

80 %

10 %

60 %

55m

1

3,300 Nm3/h*

Blower maximum air flow  100% 3,300 Nm3/h

Blower air flow 80%
Blower air flow 60%
Blower minimum air flow 45%

Blower inlet pressure
Blower inlet filter losses
Blower differential pressure
Blower discharge pressure

2,640 Nm3/h
1,980 Nm3/h
1,485 Nm3/h

1.009 Bar abs

** (by the manufacturer)
0.65 Bar

1,659 **

Blower room max temperature (if applicable) 45°C

Blower air inlet suction (indoor/outdoor)

40°C
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Description of the Stage

e Positive Displacement Compressor Stage for oil-free conveying acc. to Class 0
(ISO 8573-1) and compression of air, performance-optimized positive
displacement machine with minimum flow losses with low-pressure rotor profile
(3+4) and internal compression.

e Housing parts made out of EN-GJL-250, Rotary pistons and shafts statically and
dynamically balanced.

e Rotors and shafts out of tempering steel C45N.
e Rotors without coating.

e Gear wheels helically geared, hardened and ground, fixing onto the shafts by
means of conical press-on taper.

e Bearings of the shafts in amply dimensioned roller bearings.

e Integrated oil supply by mechanically driven oil pump, oil overflow valve and oil
filter.

e Sealing of the conveying chamber by spring-sealing disc seals with neutral
chamber and oil return thread, sealing of the driving shaft by tip seal.

Complete unit description

e The stage is mounted on a torsion-resistant base support in which reactive
adsorption material-free discharge silencer is integrated.

e Structure-borne noise- and vibration dampening mounting of the unit on flexible
machine feet.

e The discharge silencer is designed and manufactured according to the current
pressure device guideline PED 2014/68/EU and the machine will be supplied with
CE marking and corresponding documentation. The broadband sound reduction
covering the whole speed range is effected by metallic completely wear-free
silencer installations without using absorption materials. On this way, a
completely sound reducing effect is given for the entire period of use.

e Narrow V-belt drive for precise design.

¢ Hinged motor mounting plate as tensioning device for belt drive, the automatic
belt re-tensioning is effected by the motor weight exclusively.
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e The filter silencer is directly flanged onto the suction port of the screw blower
stage. For maintenance purposes the housing is provided with a detachable cover
so that the filter element can be easily removed. The absorption material of the
inlet filter silencer is located upstream of filter element viewed from direction of
flow.

e The temperature-resistant non-return flap (shaft-borne) is integrated in the
connection housing so that the flap insert can be checked and easily maintained

from outside, without disassembly of the housing.

e Electrically driven acoustic axial fan for a proper cooling of the components under
the acoustic hood.

e The pressure valve for a safe overpressure protection of the unit is designed as

equipment part with safety function acc. to pressure device guideline PED
2014/68/EU.

e Connection of the pressure piping by flexible connection with hose clamps at the
rear side.

e Main maintenance side: Front side.
e Minimum allowed intake temperature: -10 °C.
e Maximum allowed intake temperature: 50 °C.

e A service kit with initial oil filling, oil filling funnel, hinged motor mounting
plate, oil drain hose is part of the scope of supply.

Performance Data

Conveying Medium : atmospheric air

Volume Flow et s e s m>/min
Volume Flow Handled at Normal Condition : ........ ..ccccc. vevevees veees Nm?/h
Intake Pressure (abs.)  eerres eeen eeereee eeens bar(a)
Pressure Difference L ereeet eerreens eerees eeeeens mbar
Intake Temperature e reeen cerres eeeas °C
Discharge Temperature e reeen cerres eeeas °C
Relative Air Humidity e reeen cerres eeeas %
Power at Coupling L ereeet eerreens eerees eeeeens kW
Electrical Unit Power L ereeet eerreens eerees eeeeens kW
Motor Speed L ereeet eerreens eerees eeeeens 1/min

Dimensional tolerance on volume flow and coupling power: £5 %
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Drive Motor

e Motor acc. to I[EC standard, type of construction IM B3, type of protection IP
55

e Efficiency class IE 3 or [E4

e Insulation class F / used acc. to B

e with 3 PTC-resistors for winding monitoring

e with re-lubrication device for bearings

e Dbearings suitable for belt drive

e Motor suitable for operation with frequency converters

* Rated Voltage / Rated Frequency : ........ V/..... Hz

* Rated Power Do kW

* Rated Speed Do 1/min

* Frame Size e

* Rated Current Do A

» Starting Current Do A

* Motor Operation : frequency converter
* Motor Start : frequency converter
Intake Type

e via filter with filter class ISO Coarse with 60% - 85% separation according to DIN
EN ISO 16890

Connection Dimensions

Connection Pressure Side : DN 200

Instruments

The packed unit is equipped with the operation- and control device performing the
following tasks:

e Monitoring of the limiting values of the rotary lobe compressor / rotary lobe blower
/ screw compressor

e Recording, visualization and storing of the measured data

e Counting of operating and service hours

e Event logging and visualization

Control unit
e For monitoring of a screw blower / rotary lobe blower / screw compressor and the

control of an optional and external power cabinet
e Visualization and recording of operation and process data
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e Speed control according to the set pressure or oxygen content by means of PID
controller (Surcharge)

e Limit visualization of a rotary lobe compressor / rotary lobe blower / screw
compressor,

e On-site switching on/off of the machine directly on the HMI (touch screen)

e Possibility of integrating special sensors (e.g. for vibration, speed and bearing
temperature measurement) and special actuators (e.g. for heaters, condensate drain
and automatic relubrication device)

e Visual representation of warnings, incidents and service messages,

e Visualization of measurement data via trend graphs.

e Provision of service, error and maintenance information, navigation and operation
via touch screen

e Signal transmission of all parameters and information via the standard
communication interface Modbus RTU (RS485)

e  Working hour meter, monitoring of winding temperature of the driving motor as
well as monitoring of intake pressure (filter contamination), discharge pressure and
discharge temperature, oil pressure and oil temperature

e Design for indoor and outdoor installation up to [IP65 and ambient temperatures

from -20°C to +55°C.

Emergency shutdown in case of machine malfunction

Remote control of the machine via bus and digital communication

Visualization of all recorded process parameters in the web browser (Surcharge)

Transmitter for suction pressure, discharge pressure, oil pressure

Sensors for discharge temperature, oil temperature

Supply voltage: 3/PE ~380 — 420V 50Hz / 460V

Supply voltage: 3/PE 380 — 420V 50Hz / 460V

resistive touchscreen display with 800 x 480 pixels

Basic module and extension modules with digital and analogue inputs / outputs.

Communication interface via Modbus RTU (RS485)

Unit Weight : ca. ........ kg
Finish : Manufacturer’s standard,
color RAL 5001

Acoustic hood

e Acoustic hood made of galvanized steel with finishing coat
e Transport of the acoustic hood possible by fork lift truck

Segmental design with internal lining to reduce the sound pressure level of the
machine noise.
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. dB(A) (level with sound-insulated piping)

Sound level at 1 m distance from the complete unit in the free field,
Sound measurement acc. to DIN 45 635, DIN EN ISO 3744 and DIN EN ISO 2151.

Acoustic Hood

Ventilation
Supply air
openings
Exhaust air
openings

Main operation
and

maintenance side
Rear face

Oil System

Oil Level
Indicator

Side-by-Side

FElectrical
Connections:

: Electrically driven fan (400 V / 50 Hz/s)
: Front on the cold side of the complete unit
: Rear on the hot side of the complete unit

: Front side with detachable, ample segments

: With removable segment for user-friendly accessibility

to the pressure safety valve and start unloading device.

: Oil filling and draining is simply done by means of an

integrated filling reservoir. The oil system is preassembled ready

for operation.

: integrated outside the front side of the acoustic

hood (main operation side)
The oil level indicator can be controlled from outside without

opening the acoustic hood while the blower is running.

: Acoustic hood designed for arrangement of several

complete units side-by-side (without any distance between the

blowers).

: A terminal box is integrated in the acoustic hood rear side.

AERtronic components and power supply unit
(standard 400-500 V 50/60 Hz) for the electrically

oil demister are integrated in the terminal box.
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4.1.14 - Fine Bubble Diffuser System

General

A. The Contractor shall furnish a complete and ready to operate, a 9" flexible EPDM
membrane fine bubble aeration system in Aeration Tank(s) in accordance with the
system specification and drawings.

B. EPDM Properties:

a. Minimum tensile of 95 bar (1450 PSI) according to ASTM D-412.
b. Minimum elongation of 550% at break point according to ASTM D-412.
c. Hardness test by a durometer of 5545 Shore A according to ASRM D-412.

Performance requirements

Number of Aeration Tanks: 2

Dimensions for each Tank: 13 x 32 x 6.5 m

Design Parameters Units value

BOD mg/l 475

NH4 mg/l 60

Flow m3/day 9,000

Alpha (o) NA 0.55

Beta (B) NA 0.9

Liquid temperature max/min °C 30/18

D.O mg/l 2

Diffuser Submergence m 5.5

Minimum SOTE % 5.5

Air Requirements Nm3/hr 6,570 (for 2 basins)
Minimum diffuser qty. PCS 2,190 (for 2 basins)
Top of drop leg pressure mbar 608

Design Criteria

A. Air Supply System:

1. Aeration Tank(s) will receive air supply from blowers feeding the air
main and subsequently the drop legs. Drop leg will feed each aeration
zone.

2. The aeration system shall be capable of complete and uniform mixing

and suspension of mixed liquor suspended solids (MLSS concentrations
of 1,500 to 5,000 mg/1) throughout the aerobic zone.
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3. Air and mixing rates shall be variable over the range necessary for
oxygen transfer and mixing.

B. Materials:

1. 316 Stainless steel drop pipes, up to upper concrete elevation.

2. C-PVC manifold and lateral pipes

3. Diffuser assemblies consisting of EPDM membrane diffuser,
polypropylene diffuser body, air flow control orifice, with quick connect
saddles assembled onto lateral pipes.

4. C-PVC drain line, sump and airlift purge system

5. Expansion joints and fixed joints

6. Type 316 stainless steel supports and anchor bolts

Submittals

A. Submit shop drawings. Shop drawings shall include plan, elevation and
appropriate cross sections and details of aeration equipment, support and
anchor location.

B. Submit headloss curves and complete headloss calculations for the aeration
system to the manufacturer’s point of responsibility.

C. The contractor will supply data from an independent testing laboratory

showing the performance characteristics of the diffusers in clean water.

1. Minimum lab oxygen transfer efficiency will be as offered at the
specified side water depth and design airflow conditions.

2. This test data must include data from a depth similar to the design
operating depth with similar diffuser density, or an appropriate
interpolation may be made between test points and must be normalized
to 1,000mg/l1 TDS. The test data should be developed in conformance
with the general procedures set forth in the ASCE Clean Water
Standards.

Spare Parts

A. Provide the following spare parts for the Owner’s inventory:

1. Diffuser Assemblies — 50 units
2. Diffuser Membranes — 50 units

3. 316LSS Pipe Supports — 20 units
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4. Expansion Joints — 20 units

5. Special Tool Kit — 2 unit

Equipment Design

A. Scope of Supply:

1.

Furnish all materials and equipment for a fine bubble membrane disc
aeration system, beginning with a Isolation valve connecting the
Stainless steel drop pipe and the C - PVC lower drop pipe, and
including all pre-engineered and pre-fabricated C - PVC piping within
the tank, all fine bubble diffusers and accessories required to connect
diffusers to pipe, as well 316SS support stands, 316SS shell expansion
joints, and a moisture purge system for each piping grid.

B. Stainless Steel Materials and Fabrication:

1.

Fabricate all welded parts and assemblies from sheets and plates of 316
stainless steel. Fabricate non-welded parts and pieces from sheets and
plates of 316 stainless steel.

2. Pickle all stainless steel assemblies and parts after welding, fabrication

and wire brushing by complete immersion in an acid solution.
Corrosion protection techniques not employing full immersion
methods are not acceptable.

3. Perform all welding in the factory using MIG, TIG or plasma-arc

welding inert gas processes. Field welding is not permitted.

C. C-PVC Materials and Fabrication:

1.

Produce all C - PVC pipe and fittings from C - PVC compound with a
minimum tensile strength of 7,000 PSI.

2. Provide lower drop pipes, manifold pipes and header pipes with a

3.

minimum of Sch. 40 /PN10 . Header pipes to have a minimum outside
diameter of 88.9mm.

Factory solvent-weld all C - PVC joints. Field solvent welding is not
permitted.

4. Headers to terminate in removable end caps, to facilitate water flushing

of the piping before installation of diffusers.
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5. One C - PVC drain line sump with airlift purge ejector line and

educator carrier column to be provided to drain the submerged aeration
piping system. System to include one ball valve.

D. Membrane Aeration System Equipment Components — Stainless Steel

Support Stands:

1.

Provide 316SS support stands, including hold-down, guide straps
anchor bolts, and supporting structure. Each 6m length of pipe shall
have a minimum of 3 support stands. Guide straps shall be a minimum
of 38mm wide, DN200 and above size pipe supports shall have S0mm
wide. Supports shall have a mechanism for £50mm vertical adjustment
for the alignment of the manifold in the field. Supports shall be
designed to allow for complete removal from the tank (less anchor
bolt) to enable cleaning and maintenance of tank bottom. Minimum
anchor bolt and threaded rod diameter shall be 10mm. Anchor bolts
shall be sized with a pull out strength design safety factor of 4 or
greater. Support systems using a single anchor bolt design will not be
accepted.

Guide supports to consist of a self-limiting hold down and sliding
mechanism. Hold down and sliding mechanism shall provide a full
circumferential minimum of 38mm wide, DN200 and above size pipe
supports shall have 50mm wide. Contoured bearing surface with
chamfered leading edges to minimize binding of the air distribution
header. Sliding mechanism shall provide minimum resistance to
movement of the air distribution header under full buoyant up-lit load.
Mechanism to provide 3mm clearance around header and be self-
limiting if the mechanism is over-tightened. Worm gear clamps are not
to be utilized for attaching header pipe to supports, and U-bolts are not
acceptable.

Fixed supports to consist of a self-limiting hold down and sliding
mechanism. Hold down and sliding mechanism shall provide a full
circumferential minimum of 38mm wide, DN200 and above size pipe
supports shall have 50mm wide contoured bearing surface. Clamping
device shall positively grip the air distribution header when tight and
be self limiting to prevent overstressing the header if the clamp is over
tightened. Worm gear clamps are not to be utilized for attaching header
pipe to supports, and U-bolts are not acceptable.

Aligning and adjusting shall be infinitely adjustable within its limits to
allow precise leveling of the air distribution headers and diffuser
assemblies to within 6mm of a common horizontal plane without
removing the header from the support.
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Attach supports to tank floor with a minimum of two stainless steel
expansion type anchor bolts or Hilti type chemical anchors designed
for embedment in 3,000 PSI concrete. Supports which utilize only one
anchor bolt or one chemical anchor, or which are made of plastic are
not acceptable.

E. Diffuser assemblies:

1.

Connect each diffuser holder to the header by means of a quick
connect saddle mount. Glued mount connections will not be
acceptable.

Furnish disc type 9" diffusers with compression EPDM membrane.
Other rubber shall not be acceptable.

Diffuser to consist of a membrane with integral gasket, base, retaining
ring, air flow control orifice and saddle. Diffusers with ceramic or
plastic type diffusion media elements are not acceptable as alternatives
to the membrane.

Membrane material to be premium quality compression molded EPDM
membrane with low plasticizer. Coating to be grey stretchable
dispersion, specifically designed for use with fine bubble diffusers.
Manufacture shall have a minimum of five (5) years of experience
manufacturing EPDM membranes.

Membrane shall collapse and seal when aeration system air is turned
off. Membrane shall collapse onto base when air is not being diffused.
Design should permit air to exit through the entire periphery of the
membrane. Membrane shall be designed to resist clogging.

Characteristics follow:

Substrate Layer Compression Molded
EPDM

Tensile strength 1,800 PSI

Extractable Plasticizer per ASTM <4%

Tear strength min 80 Lb/linear inch

Ozone resistance Pass

UV resistance Pass

Durometer 60

Ultimate elongation 692%

FOG resistant Yes
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Solvent resistant Yes
Bio fouling resistant Yes
Friction Coefficient 0.09

7. Diffuser base and retaining ring to be constructed of polypropylene
with organic UV stabilizers and anti-bacterial agents to prevent
bacterial buildup & ease future membrane replacement. Plastics that do
not utilize UV protection shall not be acceptable.

Characteristics follow:

Specific Gravity 0.905

Water absorption 0.02%

Tensile Strength 5,000 PSI
Coefficient of thermal expansion 5 x 107 in/in/°F
Maximum Temperature 120 °C/ 248 °F

8. Diffuser is designed to prevent air escape at the seal. Gasket is integral
with diffuser membrane.

9. Sealing method of retaining device shall generate a minimum of 50
pounds per inch of circumference of the sealing gasket to provide a
long term positive seal and to prevent air escape.

F. Expansion Joints

1. Design for expansion/contraction over a temperature range of 50°C
without deforming any component. Utilize fixed supports to anchor the
header against movement. Utilize intermediate supports to allow for
longitudinal movement. Provide one fixed support for each straight
pipe run.

2. Provide fixed or expansion joints as required.

3. Flanged joints shall be Van Stone with through bolts. The flanged
joints shall transmit the longitudinal forces caused by expansion and
contraction of the air distribution header. All flanged joints shall have
45 to 55 Durometer, Shore A, neoprene gaskets.

Installation

A. Follow equipment manufacturer’s recommendations for sequencing of
equipment installation:

1. Layout and install supports in accordance with instructions and anchor
setting plan.
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2. Level aeration system such that all diffusers are plus or minus 6mm of
a common horizontal plane.
3. The top surface of each diffuser shall be horizontal and level.

B. Clean air header pipe, laterals, blowers, filters and dropleg prior to
installing diffuser elements

1. Install diffuser elements on saddles.
2. Protect diffuser elements from unnecessary direct sunlight and excessive
heat and cold.

C. Carry out system tests for support stand integrity, pipe joint and diffuser
mount leaks, and proper air distribution and mixing in accordance with
manufacturers’ recommendations.

Field Quality Control

A. After the piping, headers, and diffusers for a tank are installed, introduce
clear water into the tank until the diffusers are covered approximately
50mm then release compressed air through the piping and check for leaks
through joints, pipes and the like. Repair all leaks. Repeat this test until the
entire system is tight, the test will be done also for water depth of 1500
mm.

B. By visual inspection, verify that air release is uniform for each diffuser and
header section.

C. The CONTRACTOR shall make all modifications and repairs until the
system passes all tests.

Manufacturer’s Field Services

A. Provide manufacturer's factory-trained field service engineer, specifically
trained in the installation and testing of the specific equipment. The field
service engineer shall provide the following services:

1. Supervising equipment installation.

2. Providing start-up and testing assistance and making adjustments,
repairs, and corrections.

3. Training plant operating personnel

B. Schedule in advance with the OWNER, training for the fine bubble
diffused aeration system operation and maintenance.

1. Submit a training schedule based upon the projected installation
schedule.
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C. Furnish a certificate stating that the equipment has been tested, is correctly
installed, properly aligned, and ready to be placed in regular operation.

4.1.15 — Secondary Clarifiers Equipment

General

Two (2) secondary clarifiers will be carried out in circular center-feed, rim-drive,
peripheral-overflow final clarifiers, of 24 meter internal diameter each, 4.90 m vertical
sidewater depth to T.W.L., with a floor slope of 1:7.7

The two clarifiers will operate in parallel, and will be constructed of reinforced
concrete. Sludge will be withdrawn from a sludge hopper in the bottom of the
clarifier.

This sub-clause covers the specifications of the equipment to be supplied and erected
and supervision of erection for the clarifiers. The equipment for each clarifier will
consist of the following items:

- A complete rotating bridge, including end carriage, motor driving gear, center
bearing, and specified electrical equipment.

- Scraper blades and support arms

- Effluent weirs

- Scum removal equipment

All structural steel used for the clarifier equipment below shall be 1/4" minimum
thickness and shall conform to ASTM A36 "Standard Specifications for Steel for
Bridges and Building.”

All shop welding shall conform to the latest standards (AWS.D1.1) of the American
Welding Society. All connections shall be shop welded or field bolted. No field
welding shall be permitted except for bridge splices. All steel structural components
shall be designed so that stressed developed do not exceed allowable stresses, as
defined by current AISC standards appropriate for the AGMA rated torque.
Slenderness ratios for truss members shall not exceed 200:1.

All equipment in contact with sewage, sludge or effluents shall be hot-dipped
galvanized. The access bridge and all hardware items shall be hot dipped galvanized.
As an alternative the supplier may propose for approval equivalent in quality plastic
(non metalic) parts.

All other steelwork, including all nuts, bolts and similar hardware items, shall be AISI
Type 316 stainless steel.

Clarifier equipment shown in the Drawings is for illustrative purposes only and is not
intended to supersede these specifications.

Distribution box

An inlet feed pipeline will deliver the incoming flow to the distribution box at the
center of each clarifier. This distribution box is intended to reduce the initial entry
velocity of the liquid entering the clarifier and change the direction of flow from the
feed pipe into a downward direction, so as to have an equal dispersion of the liquid to
all directions and to avoid turbulence or hydraulic short circuiting. The bulk of the
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liquid in the tank at any moment should be relatively quiescent, and should not disturb
the settling of the sludge to the sludge hopper located at the tank bottom.

The distribution box will be circular, constructed of reinforced concrete and will be
designed to direct the bigger sludge flocks downwards, as detailed in the relevant
Drawings. Both the distribution box and the inlet pipe shall be supplied by the Civil
Engineering Contractor, and are not within the scope of this contract.

Rotating Bridge

The Contractor shall supply a "three-quarter" rotating bridge for each clarifier,
fabricated from two main beams of rolled steel channel sections, well connected,
having a hot galvanized self-draining chequer plate walkway, of approximately 0.90
m. width, and shall be supplied complete, including two rows of hot galvanized
handrailing 1.2 m. high, along both sides of the bridge, as well as all other auxiliary
equipment.

Each bridge shall include an outer end carriage (rim drive unit) with its rubber or
Teflon runner wheels and driving gear, including a totally enclosed weatherproof
motor which shall be mounted on a suitable speed reducer.

The electrical connection to the drive unit of the rotating bridge will be by means of
an electrical cable which will pass through P.V.C protective pipes to be cast in the
concrete floor of the clarifier and fixed to one of the supporting pillars of the
distribution box. The supply and erection of this electrical cable is covered under
another part. However, the Contractor shall be responsible for the supply of the
necessary electrical ring and brush assembly at the center of the clarifier, as well as
the electrical cable along the bridge from this assembly to the rim drive unit. The
cable shall be suitably insulated and moisture proof.

The supply of the rotating bridge shall include an access step (with handrail) to enable
access to the walkway from the periphery of the clarifier.

The center bearing assembly shall be mounted on the concrete distribution box and
shall include the necessary devices for receiving axial loads and lateral thrusts or
impacts. The bearing shall be fitted with lubricating pipes, greasing nipples and other
fittings, to be easily accessible from the walkway.

A description of the drive unit, the transmissions and speed reducers, bearings,
wheels, etc., shall be included in the Supplier's proposal. Also included shall be
structural data on which the civil engineering works are to be based, such as loads on
bearings, thrusts, static and dynamic loads, etc. The proposal shall also include
information on all other relevant functional and installation aspects.

Scraper blades and support arms

A rotary scraper attached to the bridge shall be provided for the transport of sludge
within each clarifier, this to be supplied complete, including all appurtenances, and
delivered to the site ready for erection.

The design of the bridge shall include an extension of the bridge as well as of the
scraper arms and blades, beyond the center of the tank to such an additional length so
as to achieve a more frequent clearing of the center tank area, up to a distance of half
the radius beyond the center of the clarifier.

The scraper blades system shall consist of single-blade lengths arranged to overlap in
series, producing an effect equal to a continuous spiral blade (volute formation
arrangement). Each blade length, fitted with an easily renewable rubber strip, shall be
attached to a depending arm attached to the rotating bridge. The blades shall ride
along the contours of the tank floor and automatically adjust to any slight undulation.
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The Contractor shall ensure that the blades scrape at right angles to the floor and
prevent any undue sideways movement of the blades, so that any buildup of deposits
is avoided. All equipment in contact with sewage, sludge or effluents shall be hot-
dipped galvanized. The access bridge and all hardware items shall be hot-dipped
galvanized. As an alternative the supplier may propose for approval equivalent in
quality plastic (non metalic) parts.

All other steelwork, including all nuts, bolts and similar hardware items, shall be AISI
Type 316 stainless steel The peripheral velocity of the scraper unit, measured at the
outer end, shall be approximately 1.2 m/minute.

Scum Removal Equipment

The clarifier equipment shall include scum removal facilities, consisting of a scum
skimmer with blades, peripheral scum baffle plates (to hold back and convey the scum
to a scum collection box), the scum collection box, and a suitable mechanism for
flushing away the scum using clarifier effluent.

The scum skimmer shall be supported from the influent well and by structural "A»
frames mounted on top of the truss arm. A pivoting wiper assembly shall be attached
to the outer end of the skimmer to form a pocket for trapping the scum. The skimmer
shall be positioned such that it is 20 cm. in the water and 6 cm. outside the water.

The skimmer shall serve to guide the scum into the scum collection box. At the edge
of the skimmer, there shall be a flight (with replaceable rubber edging on its sides and
bottom) that will ride up the sloped edge of the scum collection box.

The scum collection box shall be constructed of AISI Type 316 stainless steel and
shall be erected atop the scum removal pipe. All mounting hardware shall be included
in the supply of the collection box. Washing of the scum collection box shall be
mechanical and automatic; the precise washing mechanism used shall be as proposed
by the Contractor, subject to the approval of the Owner. The scum entry elevation
shall be 3-5 cm. higher than the water elevation in the clarifier. At the bottom of the
chamber shall be a flanged outlet . At this flanged outlet, the scum collection box shall
be connected to a scum removal pipe (such pipe specified under the Construction
Contract). Scum baffle plates shall prevent the scum from exiting the tank via the
effluent weirs. The baffle plates shall be constructed of reinforced polyester and shall
be positioned such that they are at least 25 cm. in the water and 10 cm. above the
water level. The baffle plates shall be supported by structural angles which shall be
erected intermittently (as necessary) around the circumference of the clarifier. These
structural angles, including the bolts and nuts needed to secure the baffle plates to the
angles and the angles to the walls of the clarifier, shall be included in the supply of the
clarifier equipment.

Contractors are advised that easy and convenient access must be afforded from the
fixed half-bridge to the scum collection box to allow for inspection and other
operation and maintenance activities. The design of the access bridge shall
accommodate this requirement.

Effluent Weirs

The clarified effluents shall be collected in a peripheral concrete trough fitted with
adjustable serrated "V"-notch" outlet weirs. The weirs shall be made of suitable
reinforced AISI Type 316 Stainless Steel, and shall be fitted with vertical slots to
enable ample vertical adjustment of the weir and to permit the V-notch weir to be
anchored to the concrete with anchor bolts (Anchor bolts to be supplied by
Contractor).
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The weir plates shall be serrated with right angle "V" notches having a 6-cm. depth of
groove and spaced at 10 cm. intervals. Each effluent weir segment shall be 88 cm
long.

Metal protection

All equipment in contact with sewage or effluents shall be hot-dipped galvanized. All
other steelwork, including all nuts, bolts and similar hardware items, shall be AISI
Type 316 stainless steel.

Datasheet:

Inner tank diameter 24 m

Other tank dimensions as per reference drawing

Scraper type radial + 1/3

Fifth wheel

Fifth wheel bearing RALLA ROTHE ERDE
Fifth wheel diameter 500 mm

Steel parts

Thompson profile height 330 mm

Thompson profile thickness 3 mm

Scum baffle height 450 mm

Scum baftle thickness 3 mm

Scum box length 1500 mm

Scum box typewith flushing system

Motor

Type endless double screw

Installed power 0,75 kW

Power supply (4 poles, 3 ph.) 230/400 V

N° manifold rings 16

Frequency 50 Hz

Protection class IP 55

Insulation class F

Thermal protection class B

Materials

Over water parts ST 275 JR Steel

Surface finishing hot dip galvanized + standard Savi painting
Underwater parts ST 275 JR Steel

Surface finishing hot dip galvanized + standard Savi painting
Scum box Stainless steel AISI 316L
Surface finishing welds washing and pickling
Thompson weir and scum baffle Stainless steel AISI 316L
Surface finishing welds washing and pickling
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1/3 of the diameter extension of the scraping blades
Runaway cleaning device with security micro switch
Access ladder, height 1900 mm, built is stainless steel AISI 316L

4.1.16 - Jet Mix Pumping System — Sludge Holding Tank

Quantity: A complete jet mix systems plus one spare pump

Pump Flow and Head: 450 m*/h, 10.7 m

Minimum motor horsepower: 30 HP (23 kw)

(Motor drive configuration: Belt drive)

Motor speed: 3,000 RPM

Pumped fluid: Blend of waste activated sludge and scum
Motor control: Variable speed

DESCRIPTION

1. General:

a. Work Included: This section includes furnishing nozzle mixing
assemblies and mixing pumps to form a hydraulic mixing system for
mixing of scum and waste activated sludge. The nozzle assemblies and
pumps along with all required supporting layout documentation shall
be furnished and guaranteed by one supplier.

b. The project contractor unless otherwise specified, shall supply pump
suction piping, discharge piping between pump and the mixing nozzle
assemblies, piping supports, controls, valves, gauges and other

specialties.
2. Tank Details:
Tank volume 1,480 m3
Tank height 9.0m
Tank size 15.00 m (diam.)
Liquid level Min. 1.0 m
Max. 8.4 m
Slope 5.5%
Solid concentration 1%
3. Nozzle Assemblies

a. Nozzles shall be nitrided 316 Stainless Steel with a hardness of 650
BHN. Nozzles assemblies shall have a minimum wall thickness of 1.
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. Nozzles shall be adjustable in 360 degrees through the use of

adjustable flanges or grooved couplings.

Assembly fittings shall be constructed from nitrided 316 Stainless
Steel with a hardness of 650BHN.

. The nozzle assembly baseplates will be constructed from 316SS.

Connection of the feed piping to the nozzle assembly shall be a flange-
to-flange-type. Single Nozzle assemblies will have a @6”-150# DIN
flanged connection. Dual Nozzle assemblies shall have a ¥8”-150#
DIN flange connection. Flange gaskets shall be Buna-N.

Sizing of nozzles shall be the responsibility of the equipment
manufacturer. Equipment manufacturer shall be responsible for
determining accurate system head losses based on actual nozzle size
and piping layout. Any changes required to enhance system
performance, including changes to the Mixing Pumps, pump piping,
and electrical requirements, shall be the responsibility of the equipment
manufacturer.

Solids Handling Pump

General: Pump shall be pass solids through the mixing nozzles without
clogging the nozzles.

. Pump Construction:

1. Casing: The pump casing and inspection port cover shall be
constructed of ASTM A48 Class 30 cast iron (Optional: ASTM
A532 High Chrome Iron 450BHN or 316SS). The pump casing
shall incorporate a replaceable suction piece or suction liner
constructed of ASTM A48 Class 30 cast iron (Optional: ASTM
AS532 High Chrome Iron 450BHN or CD4MCU). The casing
backplate shall have a spiral cutting groove on the surface that
is in close clearance to the rear flange of the impeller. The
casing shall be a clamp-type design, with integrally cast feet to
allow removal of the power frame for maintenance without
disturbing suction or discharge piping.

ii. The internal profile of the suction piece or liner shall be straight
sided to allow even axial adjustment of the impeller running
clearance. The suction piece or liner shall also have an internal
spiral groove that provides a cutting action against the impeller
vane to avoid clogging of fibrous material.

iii. Suction liners must allow for external adjustment of the
impeller clearance via three regulating screws without
disassembly of the pump. Replaceable suction pieces must be
adjustable via the use of shims.
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Impeller: The pump impeller will be constructed of ASTM
AS532 High Chrome Iron 450BHN and will be statically and
dynamically balanced. The impeller flange shall incorporate
spiral grooves to eject material from between the impeller and
backplate. The single-passage impeller shall combine the action
of a positive displacement screw and a single vane centrifugal
impeller. The impeller, due to its design, shall provide gentle
pumping of the process fluid.

Shaft: The shaft shall be constructed of 4140 carbon steel,
protected through the seal area by a renewable sleeve. Sleeve
material shall be 316SS and be an integral part of the
mechanical seal cartridge. An O-ring between sleeve and shaft
will be provided to prevent pumped fluid from leaking between
the shaft and sleeve.

Stuffing Box/Seal Housing: The stuffing box/seal housing
shall be constructed of Cast Iron A-48 Class 30 and seal
housing shall be tapered to promote the expulsion of solids
ensuring no build-up in the seal area. The seal housing shall
have spiral grooves cast into the back face to work in concert
with the spiral grooves on the impeller flange to expel solids
from the seal area.

Seal Type: The pump shall be supplied with a tandem
mechanical seal arrangement requiring no external flush. Shaft
sealing shall be by independently mounted, tandem mechanical
seals contained in an oil chamber that is formed as an integral
part of the bearing frame and allows the seals to be completely
submerged in and lubricated by the oil bath.

The outboard seal will use carbon vs. ceramic faces and shall
isolate the seal cooling oil from the bearing frame. The inboard
seal will be of the cartridge type, mounted on a 316ss sleeve
needing no assembly or setting of seal working height in the
field. The inboard seal shall use silicon carbide faces and must
have a protective 316ss sleeve and O-ring arrangement to
prevent contaminants in the pumped media from contacting the
spring, ensuring unimpeded operation.

The inboard seal shall be contained in a chamber formed by the
impeller flange and a recess cast into the seal housing. To
prevent debris from entering this chamber and to prolong the
seal life, a flush port shall be provided so that an optional
external water flush can be supplied directly into the seal
chamber.
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Bearing Frame: The bearing frame shall be cast iron A-48 Class
30 and should be fitted with grease nipples for re-greasing or be
supplied with sealed for life bearings if under 2.00” bore size.

The bearing lives are to be rated for a minimum of 100,000
hours L10 life, based on calculated loads due to hydraulic thrust
encountered at the duty point, as well as other mechanical
loading due to belt drives or shaft and impeller weight.

Pump and Motor Base: The pump and motor base shall be
fabricated from steel, designed to provide rigid support of the
pump and motor. Each base shall be furnished with suitable
bolt and grout holes to facilitate mounting at site. Units shall be
provided with either V-Belts and sheaves or a direct drive
coupling to provide the required pump speed to meet
performance conditions. Suitable OSHA guards are required.
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General

Furnish all labor, materials, equipment and appurtenances required to provide an open
channel, gravity flow, and low pressure high intensity ultraviolet lamp (UV)
disinfection system complete with an automatic chemical/mechanical cleaning system
and variable output lamp drivers. The UV system shall be complete and operational
with all control equipment and accessories as shown and specified herein. This
system will be capable of disinfecting effluent to meet the water quality standards
listed in this section.

System specifications

This tender is for a UV-radiation based disinfection system, which is planned as the
final purification stage at the wastewater treatment plant.

The system must be designed to run 24/7 without stop.
Activated sludge process and granular filtration.

The disinfection is to be installed subsequent to an activated sludge process and
granular filtration.

The UV lamp modules are to be installed in the designated disinfection channel.
The UV system must enable a reduction in viruses by 4 log and a reduction in
protozoa of 4 log as well.

The system must be validated by third party certified lab

in accordance with the Ultraviolet Disinfection Guidelines for Drinking Water and
Water Reuse (National Water Research Institute [NWRI]/Water Research Foundation,
August 2012), the NWRI (National Water Research Institute).
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Parameter Value
Average flow rate 910 m3/h (21,750 m3/d)
Peak flow rate 1,025 m3/h
Minimum UV — dose 80 mJ/cm2 RED BioAssy
Validated
Minimum transmittance 55%
Number of channels 1+1
Number of modules per channel N+1
Material of structural elements (frame, module) 316L (1.4404) or equal quality
UV wavelength output 253.7 nm
Channel width Defined by the manufacturer
Channel depth Defined by the manufacturer

Channel length (approximation)

Defined by the manufacturer

Head loss on peak flow

Defined by the manufacturer

System configuration:

a) The UV system must fit within the UV channel(s) as stated without

modification.

b) The UV system configuration will be as follows:

e Number of Channels:
e Number of Banks per Channel:

e Lamps per Bank:

e Total Number of Lamps in the UV System:

e Maximum duty power draw:
Number of System Control Centers:
e Number of UVI Sensors:

Number of Power Distribution Centers:

[ ]
. Number of Level Controllers:
[ ]

Number of UVT secsors:

2

(1+1) Defined by the
manufacturer

Defined by the manufacturer
Defined by the manufacturer
Defined by the manufacturer
2

2 (1 per bank)

2 (1 per bank)

2 (1 per bank)

2 (1 per bank)

The disinfection system must include an advanced, real-time monitoring and control
system to ensure continuous disinfection, while optimizing the energy consumption.
The system must at least monitor and adjust for:

Flow velocity of the water

Water level

UV dose

UVT

UV sensors to indicate lamp status.

A fully automatic self-cleaning mechanism for the UV lamps must be included.

Sufficient ballast must be included.

A fully automatic lifting mechanism to target individual modules must be included.
Manual lifting capabilities for the modules must be included.
The module design must enable a quick and easy exchange of individual lamps.

30.06.2025 — N33* W”/VN NANIN — 2360 — .N.0.0




211

UVT sensors

Embedded in the UV system.

At least one (1) per channel, but as many as needed for seamless operations.
Connected to the system controller.

Water level sensor

At least one (1) per channel, but as many as needed for seamless operations.
Connected to the system controller.

Cleaning Mechanism / Deposit prevention mechanisms (wipers, motor driven)

Each module must be equipped with its own fully automatic cleaning mechanism,
eliminating the need to chance the cleaning mechanism or clean the lamps manually.
The cleaning mechanism must clean each individual lamp within the module.

The cleaning mechanism must have a significant effect on the formation of deposits
on the lamps.

The cleaning process must not interrupt the ongoing disinfection.

The cleaning mechanism must be fully functional without the usage of additional
chemicals.

Flow meters
At least one (1) per channel, but as many as needed for seamless operations.
Hardware

Cables as necessary to connect the lamps to their ballast cabinets and all equipment to
their respective power sources.
Support framework to install the UV modules in the channel.

Control units

This tender section includes supplying and programming the disinfection control
panels (DCP), as well as main control panel (MCP), in accordance with the
specification given by the client or his representatives. The DCP must be located next
to the UV system, whereas the MCP will be located in the main control room.

The control systems must continuously monitor the following:

Velocity of the flow [m/s]

Water level [m]

UV-dose [mJ/cm?]

UVT [%]

The control systems must also issue an alarm when safety values are reached, or the
system fails to perform.

The MCP must transmit its data to the plant’s main SCADA system. The installation
of this will not be part of this tender, but the supplier must provide supervision and
detailed instructions during the installation processes, as part of their duties.

The control systems must provide GUIs and be controllable either on site or from the
main SCADA system.

The control systems must be able to automatically control the operation such as
regulating the power output or switching on and off in order to maintain the necessary
UV-dose, switching off in case of malfunction, as well as regulating the startup and
shutdown processes automatically.
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Submittals

A. Submit for review, shop drawings showing the following:

1. Complete description in sufficient detail to permit an item comparison
with the specification.

2. Dimensions and installation requirements.

3. Descriptive information including catalogue cuts and manufacturers'

specifications for major components.
Electrical schematics and layouts.
Hydraulic calculations demonstrating compliance with the required
hydraulic characteristics.
Independent bioassay validation and dosage calculations demonstrating
compliance with the specified RED requirements.
Lifetime disinfection performance guarantee.

Warrantees

Equipment:
The equipment furnished under this section will be free of defects in material and

workmanship, including damages that may be incurred during shipping for a period of
24 months from date of start-up.

UV Lamps:
The UV lamps will be warranted for a minimum of 15,000 hours when operated in

automatic mode, prorated after 9,000 hours. On/off cycles are limited to an average of
four (4) per day accumulated over the guaranteed life of the lamp.

Lamp Drivers:
Lamp drivers will be warranted for 10 years, prorated after 5 years.

UV Intensity Sensors:
UV Intensity Sensors will be warranted for 5 years, prorated after 1 year.

Spare Parts:
The following spare parts and safety equipment will be supplied.

1 Operators Kit that includes UV-resistant face shield, gloves and cleaning
solution.
To be considered as an alternate, systems that require more lamps than specified, the
UV manufacturer will provide spares in the amount equal to the quantities listed plus
an additional quantity equal to the percentage of lamps required over and above the
number of lamps specified.

INSTALLATION

In accordance with contract drawings, manufacturers' shop drawings, instructions and
installation checklist. Contractor Installation Checklist to be completed and returned
at least two (2) weeks prior to date requested for commissioning. Photographs
illustrating site readiness are required. The Contractor assumes all responsibility for
the installation readiness of the UV system.
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All labor, materials and test apparatus necessary for completing the installation shall
be furnished by the Contractor at no additional cost to the Manufacturer.

MANUFACTURER'S SERVICES

Installation assistance only provided if in scope.

Start-up and field testing: As outlined in the project scope document,

Start-up and Field Services will only be scheduled upon written request. Contractor
shall notify the manufacturer of schedule requirements at least ten (10) working days
in advance. Upon arrival to commission the equipment, if the manufacturer's
Certified Service Technician determines the Contractor work is not complete and the
start-up cannot be completed in the allotted time. A return visit will be scheduled at
the Contractors expense. Contractor will issue a change order or purchase order for
the return trip and additional time required.

Operator Training: As outlined in the project scope document.

Contractor responsible to schedule the training during the commissioning time
allocated. If trainees are not available a return visit will be scheduled at the
Contractors expense.

Warranty Service: As outlined in the warranty agreement.

Site Acceptance Tests (SAT)

General
The site acceptance tests shall include:

Conducting and approved completion of the dry-running tests.

Conducting and approved completion of specific equipment performance tests
Conducting and approved completion of clean water tests.

Conducting and approved completion of wastewater tests.

Tests on equipment upon arrival

All equipment that arrives at site shall be inspected as follows:

a. Verifying that the equipment has passed the manufacturers acceptance
test procedure and a report of compliance has been provides proof of
this.

b. Visual inspection that the equipment is of high quality as detailed below:

No damages or flaws are seen.

No corrosion is seen.

All critical sizes including thickness, length, width conform to the specifications.
All materials provided are accordance with specifications this shall be conducted by
proof of material tracing and using a hand held calibrated spectrometers that shall be
on-site.

Complete passivation on stainless steel components has been conducted and proper
internal documentation has been provided.

No non-similar metals have been connected.
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All fastening equipment has been provided.

Motors plates are in accordance with specs and what has been offered.
Plastic/rubber parts are new and not cracked.

Name plate is identical to what was required.

Dry-running tests
Dry-running tests shall include:

The following items shall be tested and verified before initiating the production of
reclaimed water:

Electrical components.

Water level control function.
Controls and alarms.

Instrument calibration.
Spot-check commissioning tests

Nk W=

No dry-running tests may be performed on equipment that must be operated with
water, such as pumps, etc.

The supplier shall provide the client, manufacturers written approval that supplied
equipment is in accordance with the manufacturer's instructions.

Clean Water Tests

Prior to operating the entire wastewater treatment with clean water for a 30-day
period, the following documentation from the manufacturer shall be provided:
Complete equipment submittals — Documents file — PDF, DWG and WORD files
Written approval from the manufacturer that the equipment is ready for operation

After successfully commissioning with clean water, the supplier will notify the client
that the plant is ready for the clean water site acceptance test.

During the clean water site acceptance test period, the wastewater treatment plant
shall be operated by recycling clean water (defined as either tap water or reclaimed
effluent with a TSS concentration of no more than 10 mg/l) from the mud-well
pumping station to the inlet of the plant, thereby simulating the entire liquid and
sludge lines.

The equipment under this specification shall participate in the clean water tests and
actually provide disinfection to the recycled water.

At this stage specific performance tests shall be carried out along the complete
designed operating range of each specific piece of equipment.

The performance tests shall be carried out in the presence of both the client’s
representative and the supplier's authorized representative.

The duration time of the performance tests shall be in accordance with the
manufacturer’s

specific instructions. At the end of each performance test the manufacturer’s
representative shall sign a document stating the equipment have been installed in
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according to the manufacturer’s recommendations, the equipment has passed all
performance tests for the specific equipment and that the equipment is entitled to have
the extended warranty as required by the tender.

The equipment shall operate during the 30-day Clean Water Tests test with no
substantial equipment malfunctions due to defects in design, workmanship, material
of the equipment and installation. A substantial equipment malfunction is defined as:

The equipment has been inoperable for a period of more than 24 hours and requires a
qualified technician from the manufacturer/supplier to mitigate the problem.

The equipment has been inoperable for more than 3 times and required a qualified
technician from the manufacturer/supplier to mitigate the problem regardless of the
down-time period.

The accumulative down-time for all types of malfunctions (with or without the
assistance of a qualified technician of the manufacturer or supplier) shall be no more
than 36 hours.

The manufacturers technician shall be present at the Hadera WWTP site for initial
commissioning of the system with clean water and in case where there are substantial
equipment malfunctions as defined above.

Wastewater Tests
Operating the plant with wastewater shall not commence until the clean water tests
have been completed and approved.

After successfully commissioning with wastewater, the supplier will notify the client
that the plant is ready for the wastewater site acceptance test.

The plant shall operate during the 30-day wastewater test with no substantial
equipment malfunctions. A substantial equipment malfunction is defined as above.

The manufacturers qualified technician shall be present at the Hadera WWTP 15 days
after initial operation with wastewater the manufacturers qualified technician shall for
evaluating the operation of the system and in case where there are substantial
equipment malfunctions as defined above.

Positive acceptance — pass the 30-day test with no substantial equipment malfunction.

Negative acceptance - if after 120 days the equipment does not pass the wastewater

tests the wastewater treatment plant shall be considered a failed plant as defined in the
contract.
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Dewatering design parameters

Below are the design parameters:
- The centrifuges delivered must be designed to run at the optimal range at the
design capacity.

Design parameters

Parameters for centrifuges value

Number of units 1

Feed solids concentration 4% - 2%

Operational time 9 hours/d, 5 days/week
Hydraulic capacity required per unit > 40 m*/h

Solids load required per unit > 1,400 kg/hr (nominal)
Dewatered sludge TS content >20%

Solids capture >96%

Svstem specification

Materials
- Where applicable, the components must be finished to be able to withstand
corrosion throughout the lifetime of the product.
- All wetted parts will be made of SS316L, unless otherwise stated specifically.
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All non-wetted parts will be made of painted carbon steel, unless otherwise
stated specifically.

Centrifuge specifications

Equipment supplied must be of the decanter centrifuge type and meant for
industrial use under high temperature and corrosive conditions. They must be
able to withstand continuous and start and stop operation for at least 15 years,
before a major overhaul is necessary.

The centrifuges must be able to automatically pause operation and self-clean
when necessary, and in accordance with maintenance according to the
manufacturer instructions.

The unit must be completely enclosed via a case, to prevent odor emissions,
with 316 L steel panels that are easy to open or remove for maintenance and
inspection.

The system must be watertight so as not to leak filtrate or wash water inside
the building.

The filtrate water will be collected and flow to supernatant pumping station
via gravity.

The bowl and scroll systems must be completely enclosed by the case and
easily removable for maintenance or replacement.

There must be safety systems preventing operation of the machine when it is
open for maintenance.

The feed zone must be of high capacity and with replaceable surface wear
protectors.

The calculations for the system must show the details regarding the type of
equipment and the performance curves.

The centrifuge will have an automatic grease lubrication system

The centrifuge will have sound insulation

Flexible connectors will be used for piping connections to the centrifuge. This
will include polymer injection pipe, sludge feed pipe, liquid discharge pipe,
condensate discharge pipe.

Flexible solids compensator will be used to connect the solids outlet to the
solids diverter gate.

A solids diverter arrangement (gate, valve, etc.) will be used to prevent liquid
overflow to the solids discharge area during flushing, start or slowdown of the
centrifuges. The solids diverter will be operated by electrical actuator and will
be controlled by the local controller.

Flushing will be done using a solenoid valve with pipe connection to the feed
of the centrifuge.

Washing and flushing equipment, including wash tanks and pumps, as well as
all internal ports, valves, and piping shall be part of the supply. The centrifuge
must be automatically flushed after each shutdown operation.

There must be sampling ports for the solids discharge as well as the liquid
discharge of each centrifuge.

The bowl of the centrifuge

The bearings must have a minimum rating according to LIOAAH of 100,00
hours and shall be oil or grease lubricated.
The bowl must offer liquid level controls
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The motor and drive system must be able to withstand the full torque of a
standing start without any damage.

The bowl will be horizontal designed in a cylindrical and conical shape. The
liquid phase will flow to the cylindrical end of the bowl (inlet side of the
decanter). The dewatered solids will be conveyed towards the conical end of
the bowl (opposite to the inlet side)

The motor must offer thermal isolation and protection.

The motor shall be capable of restarting at least once per hour if required.
The bowl must also be protected from abrasion and the solids outlet must be
protected with a replaceable hard-wearing surface (eg. tungsten carbide).
The bowl and scroll must have an adjustable speed differential between them.
This is achieved via differential drive gear reducer system that is rated for
heavy duty dewatering applications.

The motor should have VFD controls.

The bowl must be made of duplex stainless steel 1.4463, or 1.4470-B1

The scroll of the centrifuge

The scroll conveyor must be located inside the bowl and have low friction
bearing elements for suspension.

The lubrication for the bearings must be easily accessible from the outside of
the machine.

The feed zone of the scroll will encounter a lot of abrasion from the sludge and
must contain hard wearing protection surfaces (eg. tungsten carbide tiles) that
can be field replaced.

The motor and drive systems must be designed for heavy duty dewatering
applications and be rated for them.

The motor and drive must provide constant torque.

The motor should have VFD controls.

The scroll must be made of Stainless steel 316 L

Drive system

The drive system will include two drives.

One electric motor VFD operated to control the bowl drive.

One electric motor VFD operated to control the scroll drive. The operation of
the scroll drive will be totally separate from the bowl drive operation. The
scroll will be equipped with multi-stage planetary gear. The gear will be
accessible for maintenance.

Enclosure for both motors will be IP55

Motors will have temperature protection

Housing and installation

The frame shall be made of painted carbon steel. The color shall be determine
by the manufactory.

Bowl and motor covers shall be made from glass reinforced polymer (fiber
glass), or stainless steel.

Weather proofing shall be IP55.

Seals shall be made of NBR.

The machines will be mounted on a concrete platform inside the existing
sludge building.
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The system must be mounted on vibration dampers to reduce or eliminate
vibrations as much as possible, including mounting on rubber gourmets and
avoiding a solid connection to the inlet and outlet of the machines.
Maximum allowed vibration velocity under dry shop testing conditions is 6
mm/s — 7 mm/sec

The maximum allowed length for the entire system (including mixing, inlet,
outlet and the sludge hopper but excluding pipe extensions) shall not exceed
Sm.

Wear protection

Leading edges of the scroll flights will be protected with heat applied tungsten
carbide spray.

The bowl inside surface will be protected with welded stainless-steel sheets,
mounted in longitudinal direction.

The bowl outer surface will be protected with tungsten carbide sheets.

The solids discharge ports will be protected with hard metal wear bushings
Solids housing will be protected with Poly-Urithane liner.

The design of the feed area will allow reduced wear.

All wear bushing, metal wear segments, wear liners will be replaceable on site.

Control units

The supplier must include local control panels

The local control panels must provide monitoring functions for all the relevant
operational parameters. The panels must also communicate with the plant’s
SCADA.

There must be an emergency stop button placed next to the relevant machines
for safety.

The panels supplied must control all parts of the system, including the motors,
belt operation, hydraulics or pneumatics for belt alignment, wash pumps,
polymer dosing pumps, mixers as well as any other part necessary for
operation and maintenance.

The system must have an auto-start and auto-stop buttons with self-checkup,
automated startup/shutdown sequences and reporting capabilities.

The control system also has emergency stop when the safety sensors detect
abnormal activity. The system will then shutdown and sound the alarm while
displaying a message with information regarding the event.

The system must also allow for manually adjusting all relevant system
parameters.

Flushing equipment

All necessary controls, equipment and accessories needed for flushing the centrifuge
with water or plant effluent shall be included in the supply of the centrifuge. The
water flush system shall be automatically and manually interlocked with the
centrifuge auto start and auto stop sequences, so that the centrifuge is flushed after
every shutdown.

Maintenance Equipment

The supply of the centrifuge shall include the supply of such specialized
Lifting equipment and tools for safe lifting of supplied elements (specifically
including the lifting yokes for the bowls and scroll conveyors) as are necessary to
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support centrifuge parts during disassembly, reassembly, removal from the centrifuge,
maintenance or moving of these parts.

Specialist tool shall be provided with each decanter where necessary to undertake
normal maintenance such as wear inspection, lubrication and drive belt tensioning.

Spare parts
The manufacturer shall submit a written commitment to supply spare parts up to 10

years after the halt of manufacturing the model of centrifuge that is supplied.

Documentation for submission

Design documents

The following documents will be supplied:

- General arrangement drawing — for the centrifuge.
To be prepared in Autocad format.

- Civil works requirements drawing — including the concrete floor and
foundations required for the centrifuge units, specifying all the required
dimensions, elevations, openings specifying all the loads and their locations.
To be prepared in Autocad format.

- P&ID of the supplied system will be provided by the manufacturer including
tag number for each equipment and sensor. Connection points to other linked
systems will be specified (such as feed pumps, drainage connections,
connection of dewatered sludge to conveyors system etc.)

- Control philosophy for the supplied system.

- Detailed specifications — specifying all the data for all the supplied equipment
including centrifuge units, sensors, hoppers and any other equipment supplied.
The data will include at least: design parameters, materials of construction and
thickness, standards used, motors, weights, loads and any other equipment
supplied.

- Installation instructions for all supplied equipment.
- Complete BOQ of the supplied package.

- Commissioning and performance test procedures will be prepared by the
manufacturer of the system and submitted to the client for approval.

- Control panels design — for all supplied equipment. All electrical and control
design will be according the technical specifications of this tender, in:

Inventory documents

Full documentation will be supplied with details regarding all equipment as follows:

- Installation, Operation and Maintenance Manual with contents regarding all
the supplied equipment.

- Drawings for review, comment and approval prior to manufacture.

- As Built drawings upon completion of manufacture.

30.06.2025 — N33* W”/VN NANIN — 2360 — .N.0.0



221

Completed manufacturer Data Sheets for all supplied equipment.
Recommended spare parts list including pricing

30.06.2025 — N33* W”/VN NANIN — 2360 — .N.0.0



222

Performance test

General

The purpose of the performance test is to demonstrate that the equipment is capable of
achieving the performance requirements in the specifications as well as trouble-free
operation over an extended period of time.

Mechanical Testing

The centrifuge will be tested under the full range of sludge loading conditions to
determine satisfactory operation of the following:

- Adequate sludge / polymer mixing.

- Bowl speed.

- Feed rate.

- Effective collection of liquid.

- Continuous and effective lubrication of all bearings.

All pumps shall be tested in accordance with the relevant standard or particular
specifications.

Performance Testing

The Centrifuge will be tested under maximum sludge loading conditions to determine
the following:

- Polymer consumption.

- Sludge dry solids concentration.

- Dry solids concentration in the liquid / solid capture

From these tests, the following shall be calculated.
- The polymer consumption per mass of sludge treated (Kg polymer/ton dry solids)
- The percentage of dry solids capture.

The equipment will be operated using the actual medium of the Yavne WWTP sludge.
The characteristics of the inlet sludge testing are:

- Solids feed per unit:
- Dried solids content
- VSS/TSS ratio

- Flow per unit

performance testing period will be 30 days, during which time the equipment shall
operate without malfunctioning and achieving the requirements in the specification.
The tests for the centrifuge will be operated for a 9-hour period and during this period
3 tests shall be conducted by a mutually agreed laboratory.
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The tests are detailed in the following table:

Trial Test Test Test Polymer consumption
numbe | number 1 number 2 | number 3

r (t=2 hr) (t=6 hr) (t=10 hr)

#1 -TS inlet -TS inlet -TS inlet Amount of polymer

#2 -TS outlet -TS outlet -TS outlet used for 9 of operation
#3 -TSS filtrate | -TSS filtrate | -TSS filtrate | divided to the average
#4 of TS inlet multiply by
#5 the 9 hr total flow

#6

Approved test -The manufacturer shall prove that the average value (3 values per
trial) in each trial will achieve the goal of more than 20% dry solids and solid capture
of more than 96%. And the polymer consumption of each trial will be less than 12
kg/ton DS.

All laboratory tests will be on the expense of the main contractor under this chapter
scope.

If the equipment fails any part of its acceptance test, the Supplier shall, at his own
expense, arrange for the adjustment and repair of the equipment and the test starts
from the beginning.

Failure in test - if after 60 days the contractor failed to achieve the performance
stated in the tender, he will be fined in a rate of 15,000 NIS for every deviation of
0.5% TS.

If after 90 days the manufacturer failed to meet the minimum requirements of: TS
out<20% and Solid capture<96% and polymer consumption >12 kg/tonDS , the
manufacturer shall return all monies given .

Warranties
As specified in the tender document.

Scope of delivery

The scope will include design, documentation, supply, installation, commissioning
and performance test of the dewatering system.

The scope of supply will include, but not limited to:

- Centrifuges in the required performance according to the technical
specifications, solids diverter gates, flexible connectors and compensators,
flushing equipment, any other equipment and sensors required according to the
manufacturer design. This will include also factory acceptance test

- Control panels for all supplied system will be designed, supplied, installed
and commissioned under this scope. MCC panels will be designed by the
designer and supplied by the main contractor under different section in this
tender.
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The scope of installation works will include, but not limited to:

- All installation (mechanical and electrical) works

- Unloading, handling and storage on site

- All installation and associated connections, fasteners, bolts, etc.

- General and final site assembly

- All the materials required for commissioning and performance test.

The scope for commissioning and performance test will include supervision by the
manufacturer representative.

The scope will include the presence of manufacturer representative for at least 5 days
on site, during 9 hours each day, including traveling, accommodation, allowances,
daily rates and any other cost required for the presence of the manufacturer
representative for all the commissioning duration.
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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- installation box IP65,
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- preferable) 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 that souled be supplied with the
installation box. 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 45 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.

For ease of maintenance and plant operations, all instrumentation in each of the
subclauses below shall be supplied from a single manufacturer.
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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,
calibration solutions shell be supplied exp date for 18 month after completion of
project. (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, compresors, adapters, hardware,
chemical cleaning systems, backflow preventers, etc, shall be understood as included
in the supply of the instrumentation.

Control of mechanical wipers, cleaning mechanism ets, shall be from the instrument
itself, the sensor should know to ignore the cleaning process to avoid any un

necessary changes in othe equipment related to the sensor.

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
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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 - Automatic Sampling Units:

General :

For the YAVNE WWTP, one automatic sampler shall be installed, 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 :
Medium : Wastewater, untreated influent and final effluents
Temperature (min/nom/max) : 5/20/45 °C

pH:5-9

Conductivity :1,000-3,000 micromho

Total suspended solids : 300—-1,000 mg/1
Sampler :

Type/model : To be determined by the Contractor and must be approved by the
project management.

Process mounting : Floor-mounted

Chest : Enclosed construction with an outer white UV- resistant glossy gel vinyl foam
coat.

Protection level : For outdoor installation (all weather)

Power supply : 230 VAC, 50Hz

Cooling : Yes, controlled by means of a thermostat

Temperature control : Normally 4°C, control range 0-20 °C

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

Suction height : 5 m

Vessels : 24 one-liter PP bottles + 1- 20 liter sampling bottle

4.2.4 - 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.
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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/1. 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:

4.2.5 - Dissolved Oxygen Meters

Dissolved oxygen meters shall measure the concentration of dissolved oxygen in the
Aeration Tanks. Sensors shall be of the optical DO type. Each 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. The sensor can be exposed to direct sun light without any damage.
Expected life without maintenance — up to 5 years.

The Contractor shall supply four (4) dissolved oxygen meters in aeration tanks two in
each tank.

At each measuring station, one (1) D.O. meter and sensor shall be installed.
Measurements taken at all stations shall be transmitted (via 4-20 mA) to the plant's
CPLC. ely one meter from the edge of the tank.

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

The sensor shall be equipped with an integrally flash system with air including an air
supply source, to maintain accurate measurement for the sensor life.

The transmitter shall display the dissolved oxygen concentration in mg/l. The display
shall indicate the measured value in engineering units, temperature, and alarm status
and fault conditions. The alarms shall operate via a time delay to ignore temporary
upsets.

4.2.6 - pH Meter / Conductivity Meter / ORP Meter

The Contractor shall supply ORP meter Conductivity Meter, and pH meter.

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 and ORP- (2 different sensors) Meter shall be supplied complete, including
glass electrode wire, glass membrane, process fluid, reference electrode fill solution,
and reference electrode
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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.

4.2.7 - Air Flow Meters

The Contractor shall supply Air Flow Meters for measuring the inlet air flow to the
aeration tanks. The meter will be installed for each tank. Each unit shall be capable of
measuring air flow rates of 0- 5,000 m3/h. The air flow meter shall be installed in
the main air supply pipe to each of the tanks.

The air flow meters supplied shall be of thermal mass flow meter type. The meters
shall be flow-measuring devices consisting of an insertion probe with heating element
and temperature sensor for measurement of air flow without need to compensate
pressure or temperature changes.

The unit shall provide local readout of the measured air flow rate and a 4-20 mA air
flow rate signal to be transmitted to the plant's CCP. Units shall be normal cubic
meters of air per hour (nm3/h).

Accuracy of meter (including all components) shall be £1%; of reading repeatability
+0.2%. The sensor shall be of minimum 316 stainless steel. The unit shall include all
necessary piping, valves, gaskets, fittings, all of which shall be 316 stainless steel.
Meters shall be suitable in all respects for the aeration application described above.
Max working temperature 120 c. Power supply 24 VDC.

4.2.8 - Ammonia/Nitrate meter

The contactor shall supply ammonia/nitrate meter.

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.
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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 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/1.

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/I 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 IP68.

The transmitter shall display the ammonia/nitrate concentration in mg/l as NHs-1V,
NOs-N (ranges 0.2-1000 mg/1), 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.

4.2.9 - 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.
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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/l. 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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4.2.12 - UVT

A. Hach Company, Loveland, CO or equal.
1. Model UVAS sc UV Absorbance / %Transmittance Sensor
2.5¢4500 digital transmitter;220vac or equal.

Manufactured Unit

A. The UVAS sc UV Absorbance / %Transmittance Sensor consists of:
1. Sensor:
a. Stainless steel housing
b. Self-cleaning wiper system

Equipment

A. The detector window of the sensor is automatically cleaned by a built-in wiper
that eliminates surface films or particles.
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Components

A. Standard equipment:

1. Sensor

2. Cable

3. Manual
Accessories

B. Mounting hardware s.s. -2m length

Section includes

A. Sensor for continuous monitoring of UV absorbance and percent transmittance in
waste water.

A. Universal digital transmitter with large display and ip66 enclosre includes:

B. Five analogs 0/4-20 mA outputs are provided with a maximum impedance
of 500 ohms.

1. The controller can be equipped with five 4-20 mA outputs with a maximum
impedance of 500 ohms.
2. The following can be programmed:

Alarms:
High and Low alarm point
High and Low alarm point deadband
On and Off delay
b. Controls
1. Linear

2. PID

Includes the capability to remotely monitor sensors on any browser-enabled
device and present diagnostics on the overall health of the measurements (on
redictive Diagnostics-enabled sensors),

as well as upcoming and required maintenance - reducing user risk and
downtime.

Measurement Procedures

A. The method of measuring UV absorbance and percent transmittance will
be by determining the Spectral Absorption Coefficient (SAC) at a
wavelength of 254 nm using a 2-beam ultra-violet absorption technology
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with a 5, mm path length.
Alternates
A. Other instruments that do not use 2-beam absorption technology are not
acceptable!. B. Instruments that require the use of reagents are not acceptable.

C. Instruments that are not in accordance with DIN 38404 C3 are not acceptable.

System Description

A. Performance Requirements
1. Measurement range:
0.1 to 600 mm™" at 5 mm,
2. Compensation: 550 nm
3. Measurement interval: 1 minute

Certifications
A. Operational Criteria
1. Sample flow rate: 0.5 L/hour minimum for bypass sensors
Sample pressure at inlet: 0.5 bar (7.25 psi) maximum for tank sensors
Sample temperature: 2 to 40 °C (35 to 104 °F)
Sample pH: 4.5 to 9 pH
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Relay: 1 SPST (5A, 250VAC)
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