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.               

0.2      

                

:  

P&ID/     

1 Pretreatment Combined 
Unit Package 

HUBER, MEVA, ANDRITZ, FSM, 
PASSAVANT, NOGGERATH 

2 
Mixing and aerating 
system for equalization 
tank 

INVENT, GVA, JONGIA, SCM, FUCHKS, 
EAROMIX , AQUASYSTEM, ENTEC 

2 Pump in equalization 
tank 

ABS, HOMA, GRUNDFOS, FLYGT, 
HIDROSTAL, KSB 

3 Emergency pond 
delivery Pump 

ABS, HOMA, GRUNDFOS, FLYGT, 
HIDROSTAL, KSB 

4 Selector mixer GRUNDFO, KSB, EMU WILLO, ASPAMET 

4 Anaerobic cell mixer GRUNDFO, KSB, EMU WILLO, ASPAMET 

4 Fine bubbles diffusers SANITAIRE, SSI, INVENT, GRUNDFOS 

4  Flow maker Mixer GRUNDFOS, LJM, FLYGT, LANDIA, ABS, 
KSB, ASPAMET 

5 Final clarifiers CUNPURA, PROBIG, FINCHAIN, SIDERPOL 

5 Filtration system feed 
pump 

GRUNDFOS/ FLYGT/ HOMA/ KSB/ ABS/ 
HYDROSTAL 

6 Effluent filtration 
System AMIAD, ODIS, YAMIT 

7 Utility water pumps 
package 

GRUNDFOS, HAMENIA, FLOWSERVE, 
EBARA 

8 Hypochlorite storage 
and dosing unit GRUNDFOS, PROMINENT, JESCO 

8 Sodium Hydroxide 
storage and dosing unit GRUNDFOS, PROMINENT, JESCO 

8 Alum storage and 
dosing unit GRUNDFOS, PROMINENT, JESCO 

9 Scum pump ABS, HOMA, GRUNDFOS, FLYGT, 
HIDROSTAL, KSB 

9 Returned activated 
sludge pumps (RAS) 

ABS, HOMA, GRUNDFOS, FLYGT, 
HIDROSTAL, KSB 

9 Waste activated sludge 
pumps (WAS) 

ABS, HOMA, GRUNDFOS, FLYGT, 
HIDROSTAL, KSB 

10 Sludge thickening unit ANDRITZ, DEWA, SIEMENS, HUBER, 
PASSAVANT, ALFA LAVAL 
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P&ID/     

10 Thickened sludge 
delivery pump NETSCH, MONO, SEEPEX, ALLWEILER 

11 Coarse bubbles 
diffusers SANITAIRE, SSI, INVENT, GRUNDFOS 

11 Digested sludge pump NETSCH, MONO, SEEPEX, ALLWEILER 

12 Sludge dewatering unit ANDRITZ, ALFA LAVAL, WESTFALIA, 
PIERALISI 

12 Dewatered sludge 
conveyor 

ANDRITZ, SIEMENS, ECOMACCHINA, ALFA 
LAVAL, WESTFALIA, PIERALISI 

13 PE preparation unit for 
sludge thickening 

   

14 PE preparation unit for 
sludge dewatering 

   

15 Air treatment unit (AC) 
for Pretreatment 

SIEMENS, BIOREM, R.N. ZRIMA, CSO, 
BIOAIR, EVOQUA, ENVIROGEN 

15 Air treatment unit for 
Sludge treatment 

SIEMENS, BIOREM, R.N. ZRIMA, CSO, 
BIOAIR, EVOQUA, ENVIROGEN 

16 Internal sewage Pump ABS, HOMA, GRUNDFOS, FLYGT, 
HIDROSTAL, KSB 

16 Centrate pump ABS, HOMA, GRUNDFOS, FLYGT, 
HIDROSTAL, KSB 

17 Aeration blower – 
biological treatment 

AERZEN, GARDNER-DENVER, ROOTS, 
KEISER, ROBUSCHI 

17 Aeration blower - 
sludge treatment 

AERZEN, GARDNER-DENVER, ROOTS, 
KEISER, ROBUSCHI 

  Valves HAKOHAV, RAPHAEL, AVK 
    HAKOHAV, ARI, VALMATIC 
  Gates and penstocks HAKOHAV, ORBINOX, GEREG 

Instrumentation ENDRESS+HAUSER, KROHNE, SIEMENS, 
ABB, ATMI, FLYGT, FOX, HACH LANGE
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1 General Requirements 

1.1  PROCESS CONDITIONS 

The equipment shall be designed for the following process conditions: 
  
medium  : municipal wastewater  
temperature C : 10-33 
SS (suspended solids) concentration mg/l : 475   
pH  : 6-8 
TKN concentration mg/l : 113  
BOD concentration mg/l :  560 
TP concentration mg/l :  88 
 
 
 

1.2  SITE CONDITIONS 

location   : outdoor 
ambient temperature min./max.  C : 5 - 40 
humidity  % : approx. 30-70 
site elevation   : ~233 m above sea level  
 

1.3  GENERAL REQUIREMENTS FOR SUPPLY 

 
this specification completed by the vendor: 

Manufacturer catalog / brochure 

Local agent identification (if relevant) 

performance-chart, showing the following curves: 

o capacity / head curves 

o power consumption (of the motor) plotted against the corresponding 
value of the discharge capacity 

o the curve of the pump efficiency 

dimensional sketches 

dynamic and static loads drawings and values 

schematic drawing of the erection in three projections and on scale 

priced list of specified and recommended spare parts 

priced list of special tools 

a stainless steel identification nameplate shall be fixed to the equipment showing all 
relevant data 

two (2) additional identical stainless steel identification nameplates are to be supplied 
with all equipment 

shop drawings and installation drawings (to scale) 
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shop testing; certificates of components and materials shall be available during shop 
testing, test certificates shall be handed over 

performance test; functional test at site will be executed - the vendor shall provide 
installation, running and commissioning supervision and issue a written certificate for 
proper erection of equipment  

installation manuals in correct English (5 fold) 

operation and maintenance manuals in correct English (5 fold) 

transport data; of all equipment the shipping weight and volumes are to be supplied 

packing (seaworthy if applicable) 

spare parts and special tools: all necessary tools to disassemble, service, repair and 
adjust the equipment 

lubricating oil and grease for one year of operation 

spare parts recommended by the manufacturer for one year of operation, in addition to 
the spare parts listed hereafter 

The manufacturer / vendor has to specify the type of lubricating oil and grease to be 
used for the following brands: SHELL, MOBIL and ESSO 

All spare parts shall be identical and interchangeable with the original parts. 

All spare parts shall be properly packed and clearly labelled separately and packed in 
containers. 

Each container will be labelled showing the contents of the container. 

Suitable provisions shall be made to protect the spare parts against corrosion. 

1.4  Vendor experience 

The vendor for each particle shall be highly experienced in the manufacturing and installation of the 
specified equipment with at least 100 (one hundred) successful similar past installations if not 
specified differently. The vendor references list will be submitted with proposed equipment according 
to the owner demand, including name of project, year, description of installation and contact details. 

1.5  Protective coatings 

All ferrous metal surfaces shall be coated except for stainless steel and galvanised surfaces.  
 
All coatings shall be completely shop applied (no field finishing). 
 
purpose: 
 - corrosion protection 
- aesthetics 
 
painting systems to be applied    :  
 
applied paint systems and colours: 
- support    : colour …….., system ……..  
- covers   : colour …….., system …….. 
 
codes and standards: 
- painting layers adhesion   : ISO 2409 / 4624 
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- final layer   : ISO 2508 
- shot blasting   : ISO 8501-1 / 8503-1 / 8503-2 / 8503-4 
- galvanising   : ISO 1460 / 1461 

1.6   Fastening materials 

thread type   : metric 
steel structures:   : bolts, nuts and washers A4 (stainless steel 

AISI 316) 
stainless steel and aluminum structures   : bolts, nuts and washers stainless steel AISI 

316, for aluminium constructions insulators 
shall be used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material   : stainless steel AISI 316 
 

1.7  Startup and training 

The vendors will supply 2 days of training to the operating personnel and the Owners representative. 
 

 

1.8  Notification

 
The heads have been determined on the basis of for as concerned the alignment of pipe-lines, the 
length of pipe-lines, pipe-diameter, accessories, wall roughness and friction coefficients etc. These 
values are just meant as information. 
 
 

1.9  Installation

Equipment shell be installed according to its specific instructions as specified in vendors installation 
manual.  
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2 Pretreatment Combined Unit Package 

2.1   General 

function  : equipment which includes a screening of 6 mm, a grit 
removal system and a Fat/Oil/Grease removal system 
from municipal sewage after passing in 15 mm bar 
screen. to be installed indoors in headworks 

drawing numbers  : 373-12-00-001; 373-20-01-001 
  
medium: 
- type  : municipal sewage 
- temperature min./max. ºC : 10 - 33 
- pH  : 6 - 8 
-         organic concentration       kgBOD5/m3 : 0.4 
-         solid concentration                     kg/m3 : 0.35 
 
System: : Fibrous and solid particles (screenings) remain at the 

screen while the sewage water passes the screen. The 
screenings are discharged into a garbage moveable tank. 

  Then, the screened water enter a grit/sand and a F.O.G. 
(Fat-Oil-Grease) separation tank with the help of an 
aeration system or equal system suggested by the 
supplier . 

   All these steps are made through a single complete 
machine. 

 
design  :  the machine frame and screen frames will  
     not  be embedded in a caving of the concrete       

 structures  
     the motor operated screens can be isolated  
     and set dry by channel gate valves or stop  
     caps.  
      
 
scope of supply: 
-Mechanical screening 
-with integrated dewatering and compaction of screenings 
- Grit trap, 
- Grit classifier 
- Grit trap aeration 
- Grease trap with automatic collection 
- Compressor 
- Air pipes and accessories from compressor to the air outlet – if required - Cover for the complete 
plant tank 
- Automatic press zone washing system 
- discharge chute with sleeves connected to the waste can 
- Tank cleaning nozzle 
- Electrical switchboard and control panel 
- Control panel design 
-Adjacent control box 
- Machine frame 
- All supports and supporting steel structures 
- Fill up materials, fastening materials, anchor bolts, anchor rails 
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- Lubricants, ready for operation 
- Additional requirements as described 
- Overflow pipe  
- 2D & 3D drawings in DWG 
 

2.2   Main data 

Layout for a maximum inflow of : Q max = 300 m3/h 
 

Manufacturer:  :MEVA, HUBER, FSM, ANDRITZ, PASSAVANT, 
NOGGERATH 

type   : Pretreatment combined unit package, which includes the 
following components:  

    Mechanical clarification  
With integrated dewatering and compaction of 
screenings 

    Grit trap 
    Grit classifier 
    Grit trap aeration 
    Grease trap with automatic collection 

Material : completely made of stainless steel AISI 316 or better 
quality material (except fittings, drives and bearings)  

 

2.2.1 Screening machine
 
Material : Stainless steel AISI 316 
Size of the openings : 6 mm 
System type : the screening system will be one of the 2 following 
ones:  - step screening 

- or perforated screen with inclined screw cylindrical 
screen basket 

 
 
Optimum separation of floating, settling and suspended material from the wastewater as the arriving 
wastewater can only continue flowing through the inclined screen basket. 
Screenings removal-encased transport out of the wastewater section by means of a screw which 
rotates inside a closed rising pipe. 
Removal of screenings from the wastewater, compaction, dewatering and odour-encased transporting 
in one unit till the container which is located under the pretreatment compact unit. 
Basket diameter holes mm :  6  
Perforation  mm :  6 
 

2.2.2 Integrated Screening Press
 
Dewatering and compaction of 
       screenings possible (up to) % DR  : 20-30 
Max. capacity of screenings processing (e.g. in the event of a washing peak) in relation to unprocessed 
screenings with 15 % DR  16  l/min 
With dewatering drain and connection for wash water (1 1/4" slipper clutch) 
 
Drive motor specifications: 
Make   : 
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Performance kW : ..... 
Voltage V  : 380-400 
Frequency Hz  : 50 
Nominal current A  :  
Speed of rotations min-1 : 12-15 
Protection grade   : IP 65 
 

2.2.3 Grit Trap (with or without aeration)
 
Separation degree  %  : 90  
with grain diameter  mm : 0.25  
with a flow velocity of  cm/s : < 6  
 
Comprising Tank with following characteristics: 
Material: STAINLESS STEEL (AISI 316) 
in which the screen device with integrated press, grit trap, and grit classifier are installed. 
Fitted in or to the tank are: 
- Inlet piece  :  
- Outlet piece  :  
- Drain outlet incl. shut-off device  :  
- support construction of corresponding strength 
 
All components in contact with medium are made of stainless steel AISI 304 or/and acid-treated in a 
pickling bath (except fittings, drives and bearings).  
 
 
 

2.2.4 Grit screw
 
Specifications of horizontal screw transporting the grit and discharging it into the grit classifying 
screw: 
 
Drive motor: 
Performance kW : 
Voltage V  : 380-400 
Frequency Hz  : 50 
Nominal current A  : 
Speed of rotations min-1 :  
Make   : 
Protection grade   : IP 65 
 

2.2.5 Grit Classifier

An inclined screw transports the separated grit upwards. 
The grit is statically dewatered and in spadable condition discharged into a container. 
Discharge height  mm : 1400 (at least) 
Driving motor:  
Performance kW : 
Voltage V  : 400  
Frequency Hz  : 50 
Nominal current A  : 
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Speed of rotations min-1 : 12  
Make   :  
Protection grade   : IP65 

2.3  Compressor  ( if required)  

2.4  

 
Function : Required for aeration of the grit and grease trap. 
Lateral channel compressor for grit trap aeration with pressure air 
 
Make    :  
Suction capacity (mini)  m³/h : 25 
Maximum excess pressure mbar : 1000 
 
Drive motor: 
Performance W  :  
Voltage V  : 380-400 
Frequency Hz  : 50 
Nominal current A  : 
Speed of rotations min-1 :  
Protection grade   : IP 54 minimum 
 
Note: 
The compressor must not suck out any dangerous admixtures like inflammable aggressive gases or 
vapors, traces of grease or oil respectively oil mist. 
 
The delivery volume includes  : - Vacuum-tight suction filter 
   - Lateral channel compressor with pressure 

control valve 
   - Accompanying pressure air fittings 
   - Brackets for wall mounting 
 
The compressor is laid out for continuous operation and is connected without intermediary pressure 
reduction fittings. It is mounted in the customer-supplied blower building. 

2.5  Grease trap  

 
The complete plant tank is extended by the grease trap width and designed accordingly. 
Completely made of 316 stainless steel or equal material (except fittings, drives and bearings). 
Grease trap width =  at least 300 mm 
 
Delivery volume includes: - Laterally integrated grease trap with strip-type 

submerged baffles 
  - Paddle to remove floating grease into a pump sump 
  - Pump sump  
  - Incl. manually operated sluice valve 
  - Grease Pump  
  - Dry-run protection for grease pump 
 
Grease disposal: - The grease is sent to a container located under the 

pretreatment compact unit 
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2.6  Cover

Function: covers the complete pretreatment unit package. 
Material: Completely made of stainless steel AISI 304 or equal 

quality material, (inlet and outlet chutes not included) 
 
Plain metal plate cover. 
  

2.7  Automatic press zone washing system  

 
For fully automatic cleaning of the compaction zone. 
Includes  : Solenoid valve 
Protection grade  : IP65 
with coupling for wash water connection. 
 

2.8  Open discharge chute  

 
Length  : approx. 0.3 to 1m 
Material  : stainless steel AISI 304 
Location   : the open discharge go to the containers located 

under the machine and cross the floor where 
the machine is by through holes specially 
made in the concrete. 

Note   : A discharge chute is required for screenings, 
grit and grease 

 

2.9  Tank cleaning nozzle  

Function  : Tank cleaning nozzle for automatic tank 
cleaning. 

Includes   : Solenoid valve  
Protection grade of Solenoid, including 
coupling for wash water connection  : IP65 
 

2.10  Electrical switchboard and control panel 

The following electrical equipment will all fit to the tender document about electrical equipment. 
 

2.10.1 Control panel design 
 
Function  : For fully automatic control of the screen, grit 

trap and grit classifier 
 
Control panel in compliance with international standards 
Protection  : IP 55 minimum  
Panel with all components necessary for fully automatic operation of the plant : 

17

2.10.2.10.

he fohe fofollowinfollowin

2.10.100

h h 
Solenole

water cowater co
noid, noid

ing nozzng nozzzlezle

-
he ohe 
undeund
the e

less less
open diopen di
der ter t

x. 0.3 tox. 0.3 t
s steel Aeel

i

to 1m1m



  
 

  
"     

 

   01/2015    
 

 
- PLC, lockable mains isolator 
- Motor protection switch, fuses, relays, socket-

power unit 24 V DC 
- Operating keys on control unit to switch the 

individual drives ON/OFF 
- Hours run meter 
- Reset key on control unit  
 
- Selectable times, including duration and 

frequency of grit removal (without changing the 
PLC program) 

- Level control by pneumatic water level system 
(air injection), including submerged pipes, 
combined with an adjustable timer 

 

2.10.2 Adjacent control box 
 
For wall mounting, with emergency cutoff button and selector switch, 
required if central control panel is not mounted immediately adjacent to the machine;  
Protection grade  :  IP 54 minimum 
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3 Pump in equalization tank 

3.1   General 

system  : discharging wastewater from the equalization tank 
to the Biological Treatment Unit by submersible 
pumps located in the Equalization tank 

drawing numbers  :       373-12-00-002; 373-20-02-001 
quantity  : 3 
 
medium : 

type : pretreated wastewater   
- temperature min./max. C : 10 - 33 
- pH  : 6 - 8 
- density kg/m3 : 1050 
- dry solids % : 0.1 
 
scope of supply  : - pumps 
    - drives 
    - duck foot bends 
    -guide rails    - hoisting equipment 
    - electrical cables and support 
    - all parts required for on site erection, ready for 

operation 
    - additional requirements as described 
    - pipework including fittings 
                                                                                   - 2D & 3D drawings in DWG 
 

3.2   Pump 

manufacturer   : GRUNDFOS/ FLYGT/ HOMA/ KSB/ ABS/ 
HYDROSTAL 

  :  
type   : submersible centrifugal pump 
impeller  : multi/ one channel 
free passage mm :  (> Ø 100) 
design capacity of the pump m3/h : 50 
differential head m : At least 5 
pump characteristics  : the pumps has to operate cavitation free in the 

whole range of operation 
    pump material should be suitable for transporting 

abrasive liquids 
 
shaft seal, sewage exposed: 
-  principle  : mechanical seal 
-  manufacturer  :  
-  type  :  
 
 
Minimal standards for pump material are presented below . Vendor is responsible for  
supplying pump Material Of Constructed (MOC) suitable for transporting abrasive liquids. 
 
materials: 
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- impeller  : cast iron GG20 
- shaft  : SS 
- casing  : cast iron GG20 
- hoisting cable or chain  : SS AISI 316 
- hooks  : SS AISI 316 
- O-rings  : nitrile rubber 
- stationary wear ring  : brass 
- rotating wear ring  : SS 304 
- mechanical seal, inner  : tungsten carbide 
- mechanical seal, outer  : tungsten carbide 
- support electrical cable  : SS316-cable and clamps 
- guide bars  : SS316 
- automatic discharge connection  : cast iron GG20 
  

3.2.1  Drive 
principle  : submerged electric motor, direct coupled to the 

pump 
electric motor: 
make   : 
type   : squirrel cage 
rated power kW :  
power consumption at duty point kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed: 
- min. capacity rpm :   
- nom. capacity rpm : 
- max. capacity rpm :  (  1500) 
frequency at min. capacity Hz :  
frequency at max. capacity Hz :  
starting method  : frequency converter 
starting current (direct on line) A : 
rated current A :  
operation  : continuous 
life time bearings (L10h according 
to ISO) h :   50,000 
lubrication  : oil bath 
insulation class  : F 
protection class  : IP68 
protective devices  : - leakage sensors for sensing the presence of 

any water in the oil, temperature 
cable length m : 15 
cable type  : NMPK-wire 
weight kg : 
 

3.3   Pipework  including fittings 

3.3.1  Main data 
 
material pipework  : SS316 
material wall-pieces  : cast iron 
connections  : flanges 
design requirements  : as prescribed in the general specifications 
coating  : as prescribed in the general specifications 
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scope of  delivery  : in accordance with the P&ID’s and the drawings. 
Further like the under mentioned specifications.  

 

3.4   Hoisting equipment 

hoisting cable or chain  : SS AISI 316 of suitable length, with eyes and 
hooks to lift the pump  

pump guidance bars   : SS AISI 316 
 

3.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminum constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
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4 Mixing and aerating system for equalization tank 

4.1  General 

function  : to completely mix and aerate the  equalization tank 
content of fresh wastewater in order to prevent 
sinking of solids and septic condition 

 
quantity  : at least 2 
location/position  : submerged mixer, vertical positioned in 

equalization tank  
drawing number  : 373-20-02-001, 373-12-00-02 
 
compartment dimensions: 
- volume m3 : 2000 
- width m :  
- length m :  
- water depth m : 1.5-4.5 
- elevation bottom m :  
 
medium : 
- type  : wastewater 
- temperature min./max. C : 16 - 30 
- pH  : 6 - 8 
- density kg/m3 : 1,045 
- dry solids % : 0.5- 1 
 
 
elevation topside mixer platform (above 
tank bottom) m : see drawing  
 
materials: 
- propeller  : FRP 
- shaft  : FRP 
- housing  : cast iron GG25 or SS 
- support  : SS AISI 316 
- support pole  : SS AISI 316 
- drive unit  : CI with Polyurethane coating 
- electric cable hooks  : SS AISI 316 
- base plate  : SS AISI 316 
 
Scope of supply: 
- mixers 
- drive units 
- supports 
- electrical cables ending on the platform in a terminal box 
- all additional parts and requirements for a complete function of the mixer 
- all parts required for on site erection, ready for operation, including lubricant 
- If needed (TBD by vendor):  

- blower for air inlet 
- air pipe 

- 2D & 3D drawings in DWG 
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4.2  Mixer aerator 

make   : INVENT, GVA, JONGIA, BARNEA, FUCHKS, 
AEROMIX , AQUASYSTEM, ENTEC 

type   :  
propeller 
diameter mm :  to be design be vendor 
speed rpm  :  to be design be vendor 
Shaft length mm :  to be design be vendor 
 
Elevated (or compressed)  air transmission from the atmosphere  to mechanical mixeraerator 
positioned in the bottom of the basin with geared motor in dry or wet position and vertically installed 
shaft with the following features: 
 

The basin shall be completely mixed 

All metal parts in contact with wastewater made from stainless steel ANSI 316Ti (DIN 
1.4571) or similar high quality material. 
Non-clogging mixer element. 

 
Aeration requirement m3/hr/m3 :         0.6  - 0.96 

 

4.3  Drive unit

 
principle  : eventually a gear drive , direct coupled to the 

propeller  
make   : 
type   : squirrel cage 
installed motor power kW :  7.5  
power supply V/Hz : 3 x 400 / 50 
rated speed  rpm :   
starting method  : VFD 
starting current (direct on line) A : 
rated current A : 
life time bearings (L10h according 
to ISO) h :   100,000 
insulation class  : F 
protection class  : IP55 if dry installation  
    IP68 if wet installation  
 
weight kg : 
 
shaft seal, sewage exposed: 
-  principle  : mechanical seal 
-  make  :  
-  type  :  
-  materials: 
 . wearing faces  : 
 . elastomers  : 
 . metal parts  : 
 

23

shaft shaft
-  -  

ighg

t seasea

ht ht 

clasclas
s s 

ass ss 

10h0h a 

n lin

accordccord

k
V/HV/H
rpmrpm

:
kW : kW : 

/HzHz

: : 
: : 

-evev

SI 316TiSI 316T ININ

insstallstall
rator rator 
lled ed 



  
 

  
"     

 

   01/2015    
 

4.4   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
 
 

5 Emergency pond delivery Pump  

5.1   General 

system  : discharging wastewater from Emergency Pond 
(EP) to the equalization tank by submersible 
pumps located in the in  EP pumping station 

drawing numbers  :       373-12-00-003; 373-20-12-001 
 
quantity  : 2 
 
medium : 

type : pretreated wastewater   
- temperature min./max. C : 10 - 33 
- pH  : 6 - 8 
- density kg/m3 : 1050 
- dry solids % : 0.1 
 
scope of supply  : - pumps 
    - drives 
    - duck foot bends 
    -guide rails    - hoisting equipment 
    - electrical cables and support 
    - all parts required for on site erection, ready for 

operation 
    - additional requirements as described 
    - pipework including fittings 
                                                                                  - 2D & 3D drawings in DWG 

5.2   Pump 

manufacturer   : GRUNDFOS/ FLYGT/ HOMA/ KSB/ ABS/ 
HYDROSTAL 

  :  
type   : submersible centrifugal pump 
impeller  : multi/ one channel 
free passage mm :  (> Ø 100) 
design capacity of the pump m3/h : 100 
differential head m : At least 10 
pump characteristics  : the pumps has to operate cavitation free in the 

whole range of operation 
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    pump material should be suitable for transporting 
abrasive liquids 

 
shaft seal, sewage exposed: 
-  principle  : mechanical seal 
-  manufacturer  :  
-  type  :  
 
 
Minimal standards for pump material are presented below . Vendor is responsible for  
supplying pump Material Of Constructed (MOC) suitable for transporting abrasive liquids. 
 
materials: 
- impeller  : cast iron GG20 
- shaft  : SS 
- casing  : cast iron GG20 
- hoisting cable or chain  : SS AISI 316 
- hooks  : SS AISI 316 
- O-rings  : nitrile rubber 
- stationary wear ring  : brass 
- rotating wear ring  : SS 304 
- mechanical seal, inner  : tungsten carbide 
- mechanical seal, outer  : tungsten carbide 
- support electrical cable  : SS316-cable and clamps 
- guide bars  : SS316 
- automatic discharge connection  : cast iron GG20 
  

5.2.1  Drive 
principle  : submerged electric motor, direct coupled to the 

pump 
electric motor: 
make   : 
type   : squirrel cage 
rated power kW :  
power consumption at duty point kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed: 
- min. capacity rpm :   
- nom. capacity rpm : 
- max. capacity rpm :  (  1500) 
frequency at min. capacity Hz :  
frequency at max. capacity Hz :  
starting method  : frequency converter 
starting current (direct on line) A :  
operation  : continuous 
life time bearings (L10h according 
to ISO) h :   50,000 
lubrication  : oil bath 
insulation class  : F 
protection class  : IP68 
protective devices  : - leakage sensors for sensing the presence of 

any water in the oil,temperature 
cable length m : 15 
cable type  : NMPK-wire 
weight kg : 

25

life tlife t
to ISOto ISO
lubrilubri

eratierati
 time me 

O)O)

g m
ng currng curr
tion 

b

at maat ma
method method 

rent rent

min. min. 
max. cx. c

citycity
ity ty 
ty 

acac

oint oint 

  
kWkW
k

 :  : 

 -susu

on GG20on GG20

arb
able andable an

20

de de 
nd clamclam



  
 

  
"     

 

   01/2015    
 

 

5.3   Pipework  including fittings 

5.3.1  Main data 
 
material pipework  : SS316 
material wall-pieces  : cast iron 
connections  : flanges 
design requirements  : as prescribed in the general specifications 
coating  : as prescribed in the general specifications 
scope of  delivery  : in accordance with the P&ID’s and the drawings. 

Further like the under mentioned specifications.  

5.4   Hoisting equipment 

hoisting cable or chain  : SS AISI 316 of suitable length, with eyes and 
hooks to lift the pump 

pump guidance bars   : SS AISI 316 
 

5.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminum constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
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6 Selector mixer  

6.1   GENERAL 

6.1.1  Main data 
function  : to completely mix the selector call content of fresh 

wastewater and returned sludge, before entering 
the Anaerobic cell. 

Drawing number:    373-12-00-004, 373-20-03-001 
 
selector: 
- number of compartments  : 2 
- volume compartment m3 : 21 
- width each cell m : see drawing 
- length m : see drawing 
- water depth m : see drawing 
 

6.2   Mixer 

manufacturer   : GRUNDFO, KSB, EMU WILLO, ASPAMET or 
equal 

type   : horizontally positioned mixer 
 
propeller: 
- number of blades  :  
- shape of blades  : non-clogging, backward-curved leading edges 
- diameter mm :  
- speed rpm :  (  750) 
the propeller shall not be provided with a jet-ring 
 
materials: 
- blades  : SS 
- shaft  : SS 
- housing  : cast iron GG25 or SS 
- support  : SS AISI 316 
- support pole  : SS AISI 316 
- hoisting cable hooks  : SS AISI 316 
- electric cable hooks  : SS AISI 316 
- base plate  : SS AISI 316 
- hoist equipment  : St 37 
- hoisting cable  : SS AISI 316 
 
scope of supply  : - mixer 
    - drive unit 
    - supports 
    - hoisting equipment, including davit 
    - electrical cables ending on the platform in a 

terminal box 
    - all parts required for on site erection, ready 

for operation, including lubricant 
    - additional requirements as described 
                                                                                   - 2D & 3D drawings in DWG 
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6.3   Drive unit 

 
principle  : electric motor, eventually a gear drive  
electric motor: 
make   : 
type   : squirrel cage 
rated power kW : 0.5 approx. 
max. power consumption kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed  rpm :  (  750) 
starting method  :  
starting current (direct on line) A : 
rated current A : 
life time bearings (L10h according 
to ISO) h :   100,000 
insulation class  : F 
protection class  : IP68 
protective devices  : leakage sensors for sensing the presence of any 

water in the oil and/or stator housing  
cable length m : 15 (from electric motor to terminal box) 
cable type  : NMPK-wire 
cable support and clamps  : the cable shall be supported and guided by a SS-

cable to avoid damage to the electric cable during 
handling and operation 

weight kg : 
 
shaft seal, sewage exposed: 
-  principle  : mechanical seal 
-  make  :  
-  type  :  
-  materials: 
 . wearing faces  :  
 . elastomers  :  
 . metal parts  :  
 

6.4   Hoisting device 

6.4.1  Support pole 
 
purpose  : - supporting the hoisting equipment, including 

davit 
    - guide the mixer unit when lifting / lowering 
    - guide the cable hooks 
The mixer position (angle) to the support pole must be adjustable in horizontal and vertical direction. 
The support pole must be fixed to the platform by an adjustable SS AISI 316 construction that allows 
for rotational movement. 
 

6.4.2  Hoisting equipment 
 
purpose  : to enable to take the mixer unit out of the water 

and to place it on the platform without 
disassembling any part of the support; the height of 
the railing is 1000 mm. 
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Type   : davit, constructed on top of the support pole 
structure  : hot-dip galvanized steel 
winch: 
-  hoisting capacity N :  
-  make  :  
- type  : 
-  drive  : hand powered 
- cable  : stainless steel 
The hoisting equipment forms an integral part of the support and includings a steering handle to 
position the mixer in the tank as well as to swing the mixer onto the platform. 
 

6.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
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7 Anaerobic cell mixer- 

7.1   GENERAL 

7.1.1  Main data 
function  : to completely mix the anaerobic cell content of 

fresh wastewater and returned sludge, before 
entering the biological treatment reactors cell. 

 
 
tag number  :  
drawings  : 373-12-00-004;373-20-03-001 
 
quantity  : TND by the vendor  
location/position  : submerged mixer, horizontally  positioned in the 

Anaerobic cell 
 
anaerobic cell: 
- number of compartments  : 3 
- volume compartment m3 : 75 
- width m : see drawing 
- length m : see drawing 
- water depth m : see drawing 
 
medium : 
- type  : pre-treated wastewater mixed with  
    activated sludge 
- temperature min./max. C : 10 - 33 
- pH  : 6 - 8 
- suspended solids % : 0.3-0.5 
- density kg/m3 : 1,045 
 
 
elevation topside mixer platform (above 
 tank bottom) m : 
 
 

7.2   Mixer 

manufacturer   GRUNDFO, KSB, EMU WILLO, ASPAMET  or 
equal 

type   : horizontally positioned mixer 
 
propeller: 
- number of blades  :  
- shape of blades  : non-clogginng, backward-curved leading edges 
- diameter mm :  
- speed rpm :  (  750) 
the propeller shall not be provided with a jet-ring 
 
materials: 
- blades  : SS 
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- shaft  : SS 
- housing  : cast iron GG25 or SS 
- support  : SS AISI 316 
- support pole  : SS AISI 316 
- hoisting cable hooks  : SS AISI 316 
- electric cable hooks  : SS AISI 316 
- base plate  : SS AISI 316 
- hoist equipment  : St 37 
- hoisting cable  : SS AISI 316 
 
scope of supply  : - mixer 
    - drive unit 
    - supports 
    - hoisting equipment, including davit 
    - electrical cables ending on the platform in a 

terminal box 
    - all parts required for on site erection, ready 

for operation, including lubricant 
    - additional requirements as described 
                                                                                  - 2D & 3D drawings in DWG 
 

7.3   Drive unit 

 
principle  : electric motor, eventually a gear drive  
electric motor: 
make   : 
type   : squirrel cage 
rated power kW : 0.5 approx. 
max. power consumption kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed  rpm :  (  750) 
starting method  :  
starting current (direct on line) A : 
rated current A : 
life time bearings (L10h according 
to ISO) h :   100,000 
insulation class  : F 
protection class  : IP68 
protective devices  : leakage sensors for sensing the presence of any 

water in the oil and/or stator housing  
cable length m : 15 (from electric motor to terminal box) 
cable type  : NMPK-wire 
cable support and clamps  : the cable shall be supported and guided by a SS-

cable to avoid damage to the electric cable during 
handling and operation 

weight kg : 
 
shaft seal, sewage exposed: 
-  principle  : mechanical seal 
-  make  :  
-  type  :  
-  materials: 
 . wearing faces  :  
 . elastomers  :  
 . metal parts  :  
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7.4   Hoisting device 

7.4.1  Support pole 
 
purpose  : - supporting the hoisting equipment, including 

davit 
    - guide the mixer unit when lifting / lowering 
    - guide the cable hooks 
The mixer position (angle) to the support pole must be adjustable in horizontal and vertical direction. 
The support pole must be fixed to the platform by an adjustable SS AISI 316 construction that allows 
for rotational movement. 
 

7.4.2  Hoisting equipment 
 
purpose  : to enable to take the mixer unit out of the water 

and to place it on the platform without 
disassembling any part of the support; the height of 
the railing is 1000 mm. 

Type   : davit, constructed on top of the support pole 
structure  : hot-dip galvanized steel 
winch: 
-  hoisting capacity N :  
-  make  :  
- type  : 
-  drive  : hand powered 
- cable  : stainless steel 
The hoisting equipment forms an integral part of the support and includings a steering handle to 
position the mixer in the tank as well as to swing the mixer onto the platform. 
 

7.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
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8 Fine bubbles diffusers – biological treatment  

8.1  General 

function  :  In the aeration compartment, aeration will be 
achieved by aeration blowers and air diffusers 
submerged in the aeration basin. The system will 
be finally designed by the technology vendor of the 
bioreactors. The requirements in this specification 
stand as minimal standard. 

drawing numbers  :       373-20-04-001;373-12-00-004 
tag numbers  :       A-0401; A-0402;  
quantity  : 2 Systems 
 
system  : fine bubble aeration 
quantity  : up to 3 zones in each aeration basin;  
location/position  : submerged in the aeration compartments of the 

aeration basin 
medium : 
- type  : ambient air, compressed by blowers  
- temperature min./max. C : 10 - 120 
- density kg/m3 : 1.20 
average humidity % : approx. 85 
 
basin data: 
- volume m3 : 1,200 
- width m : see drawing   
- length m : see drawing   
- water level m : see drawing   
- elevation bottom m : see drawing   
 
scope of supply  : - aeration domes or tube diffusors 
    - drop pipes above 1 m water level 
    - expansion coupling for each drop pipe 
    - manifolds 
    - distribution pipes (headers) 
    -supporting brackets 
    -condensate collection pipe/moisture purge system 

    -all parts required for on site erection,  
     ready for operation including couplings and 

flanges 
    -additional requirements as described 
                                                                                  - 2D & 3D drawings in DWG 
 

8.2  Main data 

manufacturer   : SANITAIRE/ SSI/ INVENT/ 
GRUNDFOS//Ekoton : 

type   : fine bubble aeration membranes (9" domes) ) or 
tube diffusors 

total air flow for all basins    m3/h :  (according to process design) 
total air flow for each oxic zone  m3/h :  
submergence m :  approx. 
total Oxygen Capacity required kgO2/h : (SOR according to process design) 
oxygen transfer SOTE       % pre m depth : 6 
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8.3  Aeration domes 

principle  : fine bubble aeration with aeration plates 
system  : The aeration area is divided up to 3  in each basin.  
aeration domes: 
technology  :  membrane diffusers or tube PE diffusors 
dimensions (Dia.) inch    : 9 
specific air flow/dome                    Nm3/h : up to 5 

the flow rate per diffuser shall be no greater than 
the 50% mark of the diffusers standard flow rate 
range, as published in the manufactures 
specification 

SOR (Per reactor) Kg O2 : 170  
quantity: 
- sections  :  
- number of aeration domes  :  
materials: 
- membrane/ tube diffusors  : EPDM /PE 
- diffuser manifold  :  PVC SCH.10 
- air header pipe  :  PVC sdr.26 
-  drop legs   : SS316 SCH.5 
 
. 
Air piping will reach the head of the aeration basin. The proposal shall include PVC air piping for 
each grid, from the air header into the basin, including all horizontal and vertical supports required. 
 

8.4   Fastening and support materials 
thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm :  
- material  : stainless steel AISI 316 
 
piping support  : pre-fabricated piping support system to be applied 

in accordance to piping drawings and standard 
details of the Employer design 

manufacturer  :   Mupro / Unistrut or equal 
classification  : light duty small diameter chemical pipes 
vibration control  : required 
expansion compensation  : required, the manufacturer will provide a full 

analysis of fixed points and sliding supports prior 
to execution 

type    : metallic clamps U-bolt or 2 pieces shells, single 
bossed 

material metallic parts  :  stainless steel AISI 316 
material rubber  : EPDM 
Single manufacturer  : all the material supplied to the project is to be from 

single supplier and specific series to ensure 
similarity and uniformity of parts 
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8.5   Performance guarantee 
The installation is to be guaranteed by the contractor and the equipment vendor for the required 
performance of Reaching the oxygenation capacity in maximal conditions 
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9 Aeration blower – biological treatment 

9.1  General 

function  : The waste water treatment plant is based on an 
activated sludge system. In the aeration 
compartment, aeration will be achieved by aeration 
blowers.  

 
drawing numbers  :      373-12-00-017; 373-20-08-001  
quantity  : 3 
location/position  : indoors 
 
medium : 
- type  : ambient air 
- temperature min./max. C : 10 – 33 
- density kg/m3 : 1.20 
average humidity % : approx. 85 
 
site conditions: 
- location  : indoors 
- ambient temperature min/max. C : 5 – 40 
- humidity % : approx. 85 
- site elevation m : ~233.27 m above sea level 
 
scope of supply  : - blowers 
    - drives  
    -piping, fittings, valves and  
      instrumentation 
    -machine framework 
    -acoustic enclosure for noise reduction 
    -enclosure ventilation  
    -all parts required for on site erection,  
      ready for operation, including lubricant 
    -additional requirements as described 
    -pipework including fittings 
                                                                                  - 2D & 3D drawings in DWG 
 

9.2  Main data 

manufacturer   : AERZEN/ GARDNER-DENVER/ ROOTS/ 
KAISER/ ROBUSCHI 

type   : 
capacity each compressor               Nm3/h : 1800 
discharge pressure H2O M : 8 

The heads have been determined on the basis of for as concerned the alignment of pipe-lines, the 
length of pipe-lines, pipe-diameter, accessories, wall roughness and friction coefficients etc. These 
values are just meant as information. 
The Bidder has to determine the final design. With this he has to determine the final and definitive 
heads and if necessary to change these data. 
 
compressed air discharge  : flexible connection 
max discharge temperature C : TBD by the diffusers vendor 
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test certificate  : factory performance test 
general design requirements: 
compressor cooling system  : air cooled 
enclosure ventilation  : air intake grate and electric powered exhaust fan 

with exhaust grate 
 
intake filter: 
- filter class  :  
- instrumentation  : pressure difference indication 
 
performance requirements: 
compressed air quality  : oil free 
operation  : continuous 
noise production                           dB(A) :   75(1 m from the blower) 
 

9.3  Blower

9.3.1 General 
 
principle  : lobe blower 
speed  rpm : 
lubrication system  : 
zero load starting arrangement   : 
filter class intake filter  : 
instrumentation (specify if  applied)  : 
materials: 
- casing  : cast iron GG-25 
- rotors  : C45 N 
- machine frame  : carbon steel 
- lifting eyes  : SS 
- bolts / nuts  : A4 
- panels  : aluminium or steel sheet 
- noise adsorption materials  :  
provisions: 
- air intake filter with dP-indication 
- discharge silencer 
- non return valve in the discharge 
- pressure gauge 
- pressure relief valve 
- flexible connections 
- pressure switch 
- temperature indicator and temperature switch 
- automatic zero-load valve 
- anchor bolts/shock absorbers 
weight kg : 
 

9.3.2 Drive unit 
 
system  : electric motor directly coupled to the blower 
electric motor: 
make   : 
make type  :  
type   : squirrel cage 
rated power   kW :  

37

9.3.29 3 2

eight eight 

u
anchoancho

ht 

mperatumperatu
tomatic ztomatic

or bor b

re swie swi
ture ire i

onnonn
itit

ief valveief valve
nectionsections

h

in the in the 

veve

-indic-indic

ch

  

cationtio

 :  : 

: : 
: : 

-C4C4
cc

t iron Gn G
N



  
 

  
"     

 

   01/2015    
 

max. power consumption at duty point  kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed rpm : 
starting method by  :  frequency converter 
speed control   : frequency converter  
starting current A : 
rated current A : 
life time bearings (L10h according 
to ISO) h :   100,000 
insulation class  : F (temperature rise as for class B) 
protection class  : IP 55 
protective devices  : thermistors in the stator windings  
terminal box protection class  : IP 55 
terminal box  : metal, gland with screw thread 
weight kg : 
 

9.3.3 Machine framework 
 
structure  : stiff construction of steel profiles 
material  : carbon steel 
suspension  : vibration absorbers 
 
 

9.4  Pipework  including fittings 

9.4.1 Main data 
 
material pipework  : stainless steel AISI 304 
material wall-pieces  : cast iron 
connections  : flanges 
design requirements  : as prescribed in the general specifications 
scope of  delivery  : in accordance with the P&ID’s and the drawings. 

Further like the under mentioned specifications.  
 

9.4.2 Discharge pipe blower 
 
route   : from the connection of the compressors up to and 

including the connection at the main discharge 
pipework  

quantity  :  
diameter mm :  
fittings  : - butterfly valves 
    - necessary fit- and reducing pipework 
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9.4.3

9.4.4 Air actuated valve 
 
quantity  : 1 
valve type  : butterfly 
make   :  
materials: 
- house  :  
- disc  :  
drive unit: 
- make  :  
- type  :  
- rated power kW :  
- power supply V/Hz : 3 x 400 / 50 
- provisions  : -open and close contact  
    - overload contact and klixon   
 

9.5  Acoustic enclosure 

 
principle  : - metal panels with noise absorbing material 

on the inside 
    - panels shall be dismountable for servicing 
 
noise reduction                               dB(A) :  (according to the Israeli laws about noise 

reduction) 
panel material  :  
 
the acoustic enclosure has to be equipped with a forced ventilation in order to avoid unacceptable 
temperature raise. 
 
The blowers room shall be equipped with ventilation system as recommended by the blowers vendor. 
 
 
 
 
 

10Flow maker Mixer- Biological treatment reactor  

10.1  GENERAL 

10.1.1  Main data 
function  : To encourage the plug flow in the aerobic reactor 

and to mix the wastewater  
 
 
drawings  : 373-12-00-004;373-20-04-001 
 
quantity  : TND by the vendor  
location/position  : submerged mixer, horizontally positioned in the 

Aerobic reactor 
 
reactor dimensions: 

39

funcfunc
1.1.

nction nction 
11  MM

n

10.110.1

akakker Mker M

ped withped withh veh v

d with d with 
-

(acc(ac
reded

panels panels

ccorcor

tal patal pa
the insithe ins

ls shallha

panels wanels w
ide de 



  
 

  
"     

 

   01/2015    
 

- number of reactors  : 2 
- volume of each reactor m3 : 1200 
- width m : see drawing 
- length m : see drawing 
- water depth m : see drawing 
 
medium : 
- type  : pre-treated wastewater mixed with  
    activated sludge after anaerobic treatment 
- temperature min./max. C : 10 - 33 
- pH  : 6 - 8 
- suspended solids % :  
- density kg/m3 :  
- sludge concentration % :  
 
elevation topside mixer platform (above 
 tank bottom) m : 
 
 

10.2   Mxer 

manufacturer   : GRUNDFOS, LJM, FLYGT, LANDIA, ABS, 
KSB, ASPAMET or equal 

type   : vertically positioned mixer 
 
propeller: 
- number of blades  :  
- shape of blades  : non-clogginng, backward-curved leading edges 
- diameter mm :  
- speed rpm :  (  750) 
the propeller shall not be provided with a jet-ring 
 
materials: 
- blades  : SS 
- shaft  : SS 
- housing  : cast iron GG25 or SS 
- support  : SS AISI 316 
- support pole  : SS AISI 316 
- hoisting cable hooks  : SS AISI 316 
- electric cable hooks  : SS AISI 316 
- base plate  : SS AISI 316 
- hoist equipment  : St 37 
- hoisting cable  : SS AISI 316 
 
scope of supply  : - mixer 
    - drive unit 
    - supports 
    - hoisting equipment, including davit 
    -electrical cables ending on the platform in a 

terminal box 
    -all parts required for on site erection, ready for 

operation, including lubricant 
    - additional requirements as described 
                                                                                  - 2D & 3D drawings in DWG 
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10.3   Drive unit 

 
principle  : electric motor, eventually a gear drive  
electric motor: 
make   : 
type   : squirrel cage 
rated power kW : 0.5 approx. 
max. power consumption kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed  rpm :  (  750) 
starting method  :  
starting current (direct on line) A : 
rated current A : 
life time bearings (L10h according 
to ISO) h :   100,000 
insulation class  : F 
protection class  : IP68 
protective devices  : leakage sensors for sensing the presence of any 

water in the oil and/or stator housing  
cable length m : 15 (from electric motor to terminal box) 
cable type  : NMPK-wire 
cable support and clamps  : the cable shall be supported and guided by a SS-

cable to avoid damage to the electric cable during 
handling and operation 

weight kg : 
 
shaft seal, sewage exposed: 
-  principle  : mechanical seal 
-  make  :  
-  type  :  
-  materials: 
 . wearing faces  :  
 . elastomers  :  
 . metal parts  :  
 

10.4   Hoisting device 

10.4.1  Support pole 
 
purpose  : - supporting the hoisting equipment, including 

davit 
    - guide the mixer unit when lifting / lowering 
    - guide the cable hooks 
The mixer position (angle) to the support pole must be adjustable in horizontal and vertical direction. 
The support pole must be fixed to the platform by an adjustable SS AISI 316 construction that allows 
for rotational movement. 
 

10.4.2  Hoisting equipment 
 
purpose  : to enable to take the mixer unit out of the water 

and to place it on the platform without 
disassembling any part of the support; the height of 
the railing is 1000 mm. 

41

The The 
for rotfor ro

he mixhe mix
e suppupp

  
mixer p

t pole t pole

ce ce 

  
  

 :  : 
::

: : 

: 

-meme hani

g andg

sha
avoid davoid d

nd opernd ope

ll be supl be sup
damagmag

tor ttor t

rterte

stasta
to teto te

nsinsi
atorator

ing the ng th
r houshou

p



  
 

  
"     

 

   01/2015    
 

Type   : davit, constructed on top of the support pole 
structure  : hot-dip galvanized steel 
winch: 
-  hoisting capacity N :  
-  make  :  
- type  : 
-  drive  : hand powered 
- cable  : stainless steel 
The hoisting equipment forms an integral part of the support and includings a steering handle to 
position the mixer in the tank as well as to swing the mixer onto the platform. 
 

10.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
 
 

11Final clarifiers

11.1  General 

Function : a clarifier is featured for the removal of activated sludge and 
 scum from biological treated wastewater.  

Make   :   CUNPURA, PROBIG, FINCHIN, SIDERPOL 
     
drawing numbers  :        373- 12-00-005;373-20-06-001, 
            373-20-06-002   
tag numbers: 
 
quantity  : - 2 scarper bridge 

 
 
medium: 
- type : biological treated sewage 
- temperature min./max. ºC : 5 - 30 
- viscosity sludge cP : 1.15 
- pH  : 6 - 8 
- sludge density kg/m3 : 1060 
- sludge dry solids concentration % : 1 - 2.5 
 
 
 
scope of supply: 
In general - the supply includes design, construction and commissioning of all mechanical and metal 
parts in the unit. The battery limits shall be a concrete structure with inlet/outlet nozzles. 
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The supplier shall hold full responsibility for accordance between the built concrete structure and the 
supplied equipment.  
 
List of supplies: 
- Full design documentation including mechanical & electrical drawings, part list, installation manual, 
O&M manual 
- scraper bridge, hand railings, walk way, access ladder, safety ladder 
- centre pivot 
- carriage with drive, obstacle- and stagnation protective devices 
- drum baffles for dissipation and distribution of inlet (flocculating well & energy dissipating well) 
- sludge scrapers 
- scum removal arrangement provision, a scum blade, a scum chute and a scum baffle section, sized to 
fit the scum baffle furnished by the contractor of the tank 
- electrical installation including local control cabinet on bridge and remote alarm signal sending 
- all parts required for on site erection such as the parts necessary for the finishing of the concrete floor 
- cover of gutter or gutter cleaning brushes for algae growth prevention 
- supply and installation of all weirs, tin boxes, effluent outlet piping, scum outlet piping and all other 
metalworks within the structure (up to border limit flange defined by the contractor) 
- fastening materials, anchorbolts, anchor rails 
- lubricants, ready for operation 
- additional requirements as described 
- 2D & 3D drawings in DWG 
 

11.2  Main data 

hydraulic flow: 
inlet flow per tank m3/h : 50 
sludge discharge per collector tank m3/h :   
elevations: 
- top side wall m : see drawing  
- overflow weir m : see drawing 
- travel velocity scraper m/s : 
dimensions: 
- internal diameter  m : see drawing 
- side water depth  m : see drawing  
 
system: 

- sludge separation by gravity 
- a round concrete settling tank, central inlet, 

circumferential effluent discharge over a weir (inside 
of tank wall), central sludge pocket for sludge 
drainage 

- a rotating scraper bridge supported by a pivot in the 
centre of the tank and a carriage at the tank wall; the 
bridge is rotated by a motor reduction gear, driving 
one of the wheels of the carriage 

- bottom scrapers suspended on the bridge remove the 
settled sludge to the sludge pocket 

- a scum removal blade, also suspended on the bridge, 
collects scum and discharges in a scum chute; scum is 
flushed into a scum pit using an automatic flushing 
device 
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materials of construction of bridge : Hot deep galvanized Carbon steel St 37 
 
control: 

- stagnation of the scraper bridge travel shall be 
detected using a proximity switch that is activated by 
the rotating idling wheel (each revolution) 

- if the scraper bridge is approaching an obstacle on the 
track, an obstacle protection device shall stop the 
scraper bridge drive 

  
Carriage and drive of the scraper bridge 
 
carriage: 
- shape   : in correspondence with the scraper bridge 
- covers   : covering the wheels, hinge attached to the 

carriage, hook for securing the cover in lifted 
position 

- materials   :  Hot deep galvanized carbon steel St 37, 
Stainless steel AISI 316 or Aluminium 

- wheel position   : the centre line of each wheel shall be in line 
with the tank radius 

wheels: 
- make, type  :  
- diameter  mm : (<500)   
- tyre width  mm :  (<120) 
- tyre material  : solid robber 
- surface pressure on the track N/mm2:  (<7) 
- impression tyre  mm :  
- bearing  : ball or roller bearing 
- lubrication  : grease lubrication using stainless steel grease 

nipples 
 
drive: 
- design  :  
- system  : motor reduction gear 
- make, type  :  
- electric motor speed  rpm :   (max. 1500) 
- reduction factor  :  
- rated power kW :  
- max. power consumption kW :  
- power supply V,Hz : 3 x 400, 50 
- starting method  :  direct on line 
- insulation class  : F 
- protection class  : IP55 
- rated power reduction gear kW :  
- life (L10h acc. to ISO) h :  100,000 
- lubrication  : oil 
- accessories: level indication, fill opening, drain plug, breather 
 
obstacle protection: 
- design  : hinging grid featuring a mechanical interlock, 

with electrical signal 
- effective reach  :  from the inside of the wheel track to the other 

side beyond the reach of the access ladder 

44

- ra- ra
- life- lif

ll

protprot
rated ted 

tin
nsulatiosulatio

otection

suppluppl
ng methong meth

n cln cl

er coer co
ply 

dd

onsonsumpum

d  d  

-mmmm

(<(<
 : solid  : solid
(<7) )

500)   500)
<120) <120) 

d roro

))

nk r
of of 

us us 

SISI
eacheach

3131
ed carbed car

6 or Aor 

ng
ring thering th

bo

aper briaper b
ttached tttached

ver iver

bridgedg



  
 

  
"     

 

   01/2015    
 

- switch  : see paragraph electrical equipment 
- agitating force N : from 0 to 100 adjustable  
 
Metal works requirements: 
V notch weir and other tin parts shall be produced from metal sheets of 3 mm at least.  
Material of construction  : AISI 316 
 
stagnation protection: 
- purpose  : protection against stagnation of bridge travel 
- switch activation  : by the rotation of the non-driven wheel 
- switch  : see paragraph electrical equipment 
 
  

45

-



  
 

  
"     

 

   01/2015    
 

 
 

12Scum pump 

12.1  General 

function  : pumping scum / water mixture from the scum 
      pit of secondary clarifiers into sludge 
thickener or into the stabilization basin. 

   Pump shell be submerged in the scum pit, 
vertically positioned 

drawing numbers : 373-20-11-001;373-12-00-009 
quantity  : 2 
 
system : the pump shell allow for a complete  
  self cleaning sump. This is obtained  
  by incorporating a special sump  
  geometry. Therefore the pump  
  behaves exactly like a normal  
  submersible pump until the sump  
  level approaches stop level. At this  
  point the sump geometry induces a  
  strong rotation flow which entrains  
  all floating materials including oils  

  and greases and pumps them into discharge 
system. 

 
 
scope of supply  : 

- pump 
    - drives 
    - Handrails    - duck foot bends 
    - hoist device (davit) 
    - pipework include fittings 
    - vortex inducing basin    
    - electrical cables and support 
    - all parts required for on site erection, ready for operation 

- call geometry design\supplied device  
    - additional requirements as described 
    - 2D & 3D drawings in DWG 

12.2  Pump 

system  : submersible centrifugal pump in the scum pit, 
vertically positioned 

manufacturer  : ABS, HOMA, GRUNDFOS, FLYGT, 
HIDROSTAL, KSB 

make type  :  
capacity m3/h :  6   
head m : 8 
solid passage mm : 40 minimum 
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pump characteristics  : the pump shell have a screw centrifugal 
impeller that incorporates a special geometry 
that ensure any rags and fiber which contact 
the inlet edge of the blade are automatically 
swept to the center of the impeller where they 
are deposited into the flow and pass freely 
through the pump.  

   The pump shell be supplied with a vortex 
including basin to be installed at the bottom 
of the scum pit   

 
materials: 
- impeller  :  Cast iron GG 25 G 
- shaft  :  SS AISI 420 
- casing  :  Cast iron GG 25 G 
- lifting handle  :  SS AISI 316 
- hoisting cable or chain  :  SS AISI 316 
- hooks  : SS AISI 316 
- piping  : steels AISI 316 
- O-rings  : nitrile rubber 
- mechanical seal, upper side  : tungsten carbide / silicon carbide 
- mechanical seal, motor side  : tungsten carbide / silicon carbide 
- support electrical cable  : SS cable and clamps 
- guide bars  : SS AISI 316 
- connection base (guide rail system)  : Cast iron GG25 G 

12.3   Drive 

principle  : submerged electric motor, direct coupled to 
the pump. the pump motor shell include a 
reserve of 30% extra power capacity 

power supply V/Hz : 3 x 400 / 50 
rated speed rpm :  (  1500)  
starting method  : direct on line 
operation  : intermittent  
life time bearings (L10h according to ISO) h : 100,000 
lubrication  : oil bath 
insulation class  : F 
protection class  : IP68 
protective devices   : leakage sensors for sensing the presence of 

any water in the oil and temperature 

12.4  Hoisting device 

Support pole 
 
purpose : - supporting the hoisting equipment,  
    including davit 
    - guide the pump unit when lifting /  
      lowering 
    - guide the cable hooks. 

Hoisting equipment 
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purpose  : to enable to take the pump out of the water 
and to place it on the platform without 
disassembling any part of the support; the 
height of the railing will be set according to 
the detailed design  

type  : davit, constructed on top of the support pole 
structure  

winch: 
-  hoisting capacity N :  
-  make  :  
- type  : 
-  drive  :  
- cable  :  SS AISI 3161  
 

12.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminum constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
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13Returned activated sludge pumps (RAS) 

13.1  General 

function  : a part of the secondary sludge, stored in a pit 
next to secondary clarifier, will be returned 
directly to the aerobic reactor by pumps 

 
drawing numbers : 373-20-11-001;373-12-00-009 
quantity  : 2+1  
 
medium         : secondary sludge 
 
scope of supply: 
- pumps 
- drive units 
- discharge column 
- hoisting equipment 
- electrical cables 
- all parts required for on site erection, ready for operation, including lubricants 
- additional requirements as described 
- 2D & 3D drawings in DWG 

13.2  Pump 

manufacturer  : ABS, HOMA, GRUNDFOS, FLYGT, 
HIDROSTAL, KSB 

make type  :  
type  : submersible centrifugal pump in the RAS, 

WAS pit, vertically positioned 
free passage       mm  :  (> Ø 100) 
design capacity of the pump: 
point 1 m3/h : 40 
point 2 m3/h : 30 
head m  : 8 
pump characteristics  : the pumps have to operate cavitation free in 

the whole field of operation 
shaft seal, wastewater exposed: 
-  principle        : mechanical seal 
-  make        :  
-  type        :  
 
materials: 
-  impeller  :  Cast iron GG 25 G 
- shaft  :  SS AISI 420 
- casing  :  Cast iron GG 25 G 
- lifting handle  :  SS AISI 316 
- hoisting cable or chain  :  SS AISI 316 
- hooks  : SS AISI 316 
- piping  : steels AISI 316 
- O-rings  : nitrile rubber 
- mechanical seal, upper side  : tungsten carbide / silicon carbide 
- mechanical seal, motor side  : tungsten carbide / silicon carbide 
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- support electrical cable  : SS cable and clamps 
- guide bars  : SS AISI 316 
- connection base (guide rail system)  : Cast iron GG25 G 

13.3  Drive 

principle  : submerged electric motor, direct coupled to 
the pump. the pump motor shell include a 
reserve of 30% extra power capacity 

power supply V/Hz : 3 x 400 / 50 
rated speed rpm :  (< 1000)  
starting method  : frequency converter 
operation  : intermittent  
life time bearings (L10h according to ISO) h : 100,000 
lubrication  : oil bath 
insulation class  : F 
protection class  : IP68 
protective devices   : leakage sensors for sensing the presence of 

any water in the oil and temperature 
 

13.4  Hoisting device 

Support pole 
 
purpose : - supporting the hoisting equipment,  
    including davit 
    - guide the pump unit when lifting /  
      lowering 
    - guide the cable hooks. 

Hoisting equipment 
purpose  : to enable to take the pump out of the water 

and to place it on the platform without 
disassembling any part of the support; the 
height of the railing will be set according to 
the detailed design  

type  : davit, constructed on top of the support pole 
structure  

winch: 
-  hoisting capacity N :  
-  make  :  
- type  : 
-  drive  :  
- cable  :  SS AISI 3161  
 
 
 

13.5   Fastening materials 

thread type  : metric 
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steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 
316) 

stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 
for aluminum constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316  
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14Waste activated sludge pumps (WAS) 

14.1  General 

function  : a part of the secondary sludge, stored in a pit 
next to secondary clarifier, will be transported 
to the sludge thickening unit by pumps  

    
drawing numbers : 373-20-11-001;373-12-00-009 
quantity  : 1+1;  
 
medium         : secondary sludge 
 
scope of supply: 
- pumps 
- drive units 
- discharge column 
- hoisting equipment 
- electrical cables 
- all parts required for on site erection, ready for operation, including lubricants 
- additional requirements as described 
- 2D & 3D drawings in DWG 

14.2  Pump 

manufacturer  : ABS, HOMA, GRUNDFOS, FLYGT, 
HIDROSTAL, KSB 

make type  :  
type  : submersible centrifugal pump in the RAS, 

WAS pit, vertically positioned 
free passage       mm  :  (> Ø 100) 
design capacity of the pump: 
point 1 m3/h : 30 
point 2                      m3/h:18 
head m  : 7 
pump characteristics  : the pumps have to operate cavitation free in 

the whole field of operation 
shaft seal, wastewater exposed: 
-  principle        : mechanical seal 
-  make        :  
-  type        :  
 
materials: 
-  impeller  :  Cast iron GG 25 G 
- shaft  :  SS AISI 420 
- casing  :  Cast iron GG 25 G 
- lifting handle  :  SS AISI 316 
- hoisting cable or chain  :  SS AISI 316 
- hooks  : SS AISI 316 
- piping  : steels AISI 316 
- O-rings  : nitrile rubber 
- mechanical seal, upper side  : tungsten carbide / silicon carbide 
- mechanical seal, motor side  : tungsten carbide / silicon carbide 
- support electrical cable  : SS cable and clamps 
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- guide bars  : SS AISI 316 
- connection base (guide rail system)  : Cast iron GG25 G 

14.3  Drive 

principle  : submerged electric motor, direct coupled to 
the pump. the pump motor shell include a 
reserve of 30% extra power capacity 

power supply V/Hz : 3 x 400 / 50 
rated speed rpm :  (� 1500)  
starting method  : frequency converter 
operation  : intermittent  
life time bearings (L10h according to ISO) h : 100,000 
lubrication  : oil bath 
insulation class  : F 
protection class  : IP68 
protective devices   : leakage sensors for sensing the presence of 

any water in the oil and temperature 
 

14.4  Hoisting device 

Support pole 
 
purpose : - supporting the hoisting equipment,  
    including davit 
    - guide the pump unit when lifting /  
      lowering 
    - guide the cable hooks. 

Hoisting equipment 
purpose  : to enable to take the pump out of the water 

and to place it on the platform without 
disassembling any part of the support; the 
height of the railing will be set according to 
the detailed design  

type  : davit, constructed on top of the support pole 
structure  

winch: 
-  hoisting capacity N :  
-  make  :  
- type  : 
-  drive  :  
- cable  :  SS AISI 3161  
 
 
 

14.5   Fastening materials 

thread type  : metric 
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steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 
316) 

stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 
for aluminum constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316  
 
 
 
 
 
 

15Alum storage and dosing unit 

15.1   General 

system  : If required, Alum will be added to improve 
effluent filtration efficiency. The unit shall be 
package supply by expert vendor 

drawing numbers  : 373-12-00-008 
quantity  : 2 
location/position  : outdoors 
 
medium  : Al2(SO4)3 
solution % : 38% 
density kg/m3 : 1,320 
temperature C : 20 
 
site conditions: 
- ambient temperature min./max. C : 5 - 40 
- humidity % : approx. 85 
- site elevation  : 233.27  
 
scope of supply  : - storage tank 
    - dosing pumps 
    - indoors set-up housing 
    -all parts required for on site erection, ready for 

operation, including lubricants 
    - additional requirements as described 
    - pipework including fittings 
    -pipework including fittings for dilution water 
                                                                                   - 2D & 3D drawings in DWG 

15.2   Storage tank 

manufacturer   :  
type   : vertical 
volume m3 : 10X2 
diameter mm :  
height  mm :  
material  : PP or HDPE with UV protection 
construction  :  
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design pressure bar : + 0;  - 0,02 
accessories  : - manhole 
    - level measurement  
    - level indicator carried out with float 
    - fill pipe including membrane valve and 

coupling; at lowest point a drain should be 
installed including leakage box (25 ltr.) 

    - outlet pipe 
    - air relief / overflow 
    - standard supporting structure 

15.3   Dosing pump 

make   : GRUNDFOS, PROMINENT, JESCO 
type   : hydraulic membrane 
capacity min./nom./max. l/h : 5  
head  kPa : 400 
provisions  : - pressure relief valve  
    - stroke adjustment including indication 
    - rotameter for flow indication 
materials: 
- pump casing  :  
- membrane  :  
- base frame  :  
 

15.3.1  Drive unit 
principle  : direct coupled E-motor 
make   :  
type   :  
rated power kW :  
max. power consumption kW :  
power supply V/Hz : / 50  1X230VAC/50HZ 
rated speed: 
- min. capacity rpm :  
- max. capacity rpm :  
frequence at min. capacity Hz :  
frequence at max. capacity Hz :  
starting method  : direct on line 
rated current A :  
operation  : intermittent 
insulation class  : F 
protection class  : IP55 
weight kg : 
 

15.4   Pipework  including fittings 

15.4.1  Main data 
material pipework  : outdoors and outside set-up housing PVC 
material wall-pieces  : PVC 
connections  : flanges 
design requirements  : as prescribed in general specifications 
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scope of  delivery  : in accordance with the P&ID’s and the drawings of 
the contractor. Further like the under mentioned 
specifications.  

15.4.2  Suction pipe pump 
route   : from connection Al2(SO4)3  tank up to and 

including the connection with the pump 
diameter mm :  
fittings  : - membrane valve 
    - electrically actuated valve 
    - ball valve 
    - flush connection including Storz coupling 
    - strainer 
    - all necessary fit- and reducing pipework 
 
 

15.4.3  Set-up housing 
purpose  : the dosing pump, fittings, pipework of the 

Al2(SO4)3  should be installed in a cabinet for 
protection. 

    All the parts should be installed at a plastic vertical 
plate with drip-can 

material  : HDPE or PP with UV protection 
support  : on the concrete wall of the leakage reservoir 
provisions  : the cabinet should be carried out with a lockable 

transparent door 
 

15.4.4  Safety shower 
design  : Nearby the position of the Al2(SO4)3  dosing unit 

should be installed a safety shower consist in a 
splash- and face shower. The two showers are both 
foot operated by means of separate foot-grid. The 
shower should be connected with the process water 
pipe. 

pipework  : from the main pipework process water up to and 
including the connection with the safety shower 

 

15.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
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16 Filtration system feed pump 

16.1  General 

system  : discharging secondary effluent from the effluent 
equalization tank to the filtration unit by 
submersible pumps located in the  effluent 
equalization tank 

drawing numbers  :       373-12-00-005; 373-20-10-001 
quantity  : 2+1 
 
medium : 

type : secondary effluent   
- temperature min./max. C : 10 - 33 
- pH  : 6 - 8 
- density kg/m3 : 1050 
- dry solids % : 0.1 
 
scope of supply  : - pumps 
    - drives 
    - duck foot bends 
    -guide rails    - hoisting equipment 
    - electrical cables and support 
    - all parts required for on site erection, ready for 

operation 
    - additional requirements as described 
    - pipework including fittings 
                                                                                  - 2D & 3D drawings in DWG 
 

16.2   Pump 

manufacturer   : GRUNDFOS/ FLYGT/ HOMA/ KSB/ ABS/ 
HYDROSTAL 

  :  
type   : submersible centrifugal pump 
impeller  : multi/ one channel 
free passage mm :  (> Ø 80) 
design capacity of the pump m3/h : 50 
differential head m : 34 
pump characteristics  : the pumps has to operate cavitation free in the 

whole range of operation 
    pump material should be suitable for transporting 

abrasive liquids 
 
shaft seal, sewage exposed: 
-  principle  : mechanical seal 
-  manufacturer  :  
-  type  :  
 
 
Minimal standards for pump material are presented below . Vendor is responsible for  
supplying pump Material Of Constructed (MOC) suitable for transporting abrasive liquids. 
 

57

shaft sshaft 

  

he
aracterisaracteri

y oy
ead ead 

istictic

of tof the pumhe p

  

        -- pi- pi

parpa
operationoperatio

ditiona

ical cabcal ca
arts requarts requ

onn

t benen
ils    - hoils    - h

ables es

nds nds
hoistiisti



  
 

  
"     

 

   01/2015    
 

materials: 
- impeller  : cast iron GG20 
- shaft  : SS 
- casing  : cast iron GG20 
- hoisting cable or chain  : SS AISI 316 
- hooks  : SS AISI 316 
- O-rings  : nitrile rubber 
- stationary wear ring  : brass 
- rotating wear ring  : SS 304 
- mechanical seal, inner  : tungsten carbide 
- mechanical seal, outer  : tungsten carbide 
- support electrical cable  : SS316-cable and clamps 
- guide bars  : SS316 
- automatic discharge connection  : cast iron GG20 
  

16.2.1  Drive 
principle  : submerged electric motor, direct coupled to the 

pump 
electric motor: 
make   : 
type   : squirrel cage 
rated power kW :  
power consumption at duty point kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed: 
- min. capacity rpm :   
- nom. capacity rpm : 
- max. capacity rpm :  (  1500) 
frequency at min. capacity Hz :  
frequency at max. capacity Hz :  
starting method  : frequency converter 
starting current (direct on line) A : 
rated current A :  
operation  : continuous 
life time bearings (L10h according 
to ISO) h :   50,000 
lubrication  : oil bath 
insulation class  : F 
protection class  : IP68 
protective devices  : - leakage sensors for sensing the presence of 

any water in the oil, temperature 
cable length m : 15 
cable type  : NMPK-wire 
weight kg : 
 

16.3   Pipework  including fittings 

16.3.1  Main data 
 
material pipework  : SS316 
material wall-pieces  : cast iron 
connections  : flanges 
design requirements  : as prescribed in the general specifications 
coating  : as prescribed in the general specifications 
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scope of  delivery  : in accordance with the P&ID’s and the drawings. 
Further like the under mentioned specifications.  

 

16.4   Hoisting equipment 

hoisting cable or chain  : SS AISI 316 of suitable length, with eyes and 
hooks to lift the pump  

pump guidance bars   : SS AISI 316 
 

16.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminum constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
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17 Effluent filtration System 

17.1  General 

function  : tertiary treatment of secondary  
    effluent will be conducted using a  
     pressurized filtration system 
drawing numbers  : 373-20-09-001 
tag number  : UP-004 
quantity  : 4 filters 
 
medium: 
- type : typical secondary effluent 
- temperature min./max. ºC : 10 - 40 
- pH  : 6 - 8 
- BOD mg/l : 20approx 
- TSS mg/l : 30approx 
 
system: 
the filtration system for maximum secondary effluent flow rate of 105 m3/hr shall be  
supplied, designed, constructed, tested and completed as required in the specifications.  
a pressurized deep-bed media filter system, will treat the secondary effluents and improve  
their quality to Tertiary effluent standards  with levels of  TSS=10 mg/l as  and levels of  
Turbidity=2 NTU. 
The Contractor will guarantee that for the designed secondary effluent quality, the filtration  
period between backwashes should be no less than 24 hours. The system should have the  
capability to backwash after 12 hours of filtration. 
 
scope of supply: 
- sand filters vessels 
- air distribution system (according to approved vendor’s technology) 
- filtration media (according to approved vendor’s technology) 
- all the pneumatic water and air valves 
- blowers for air scour 
- backwash pumps 
- air compressor (+dryer) 
- instrumentation : 2 magnetic flow meters (minimum), 2 turbidity analyzers, two level switch for 

the BW pumps to be installed in the disinfection contact chamber, 4 level switch to be installed 
inside the filter's vessel 

- all required valves, included nonreturn NRV , air relief valves  for pumps and blowers. 
- all required pipelines for the filtration system (inlet, outlet, BW inlet/outlet, air and drain) 
- Chemicals dosing station of hypochlorite and aluminium sulphate(tanks and dosing pumps) as 
described in the related chapters in this document  
- System for residual chlorine measurement  
-  control panel that meets the electrical specifications of this tender documents. 
- fastening materials, anchorbolts, anchor rails if required 
- lubricants, ready for operation 
- complete and detailed design of the system both mechanical and electrical such as one line 
diagram and functional design specification. 

- additional requirements as described 
- 2D & 3D drawings in DWG 
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17.2  Main data 

manufacturer   : AMIAD/ODIS/YAMIT 
inlet flow m3/h : 105 
filter cells quantity  : at least 4 units 
min each filter cells surface area m2 : 4 
min total filter cells surface area m2 : 16 
hydraulic loading m3/m2/hr : 8 (normal service) 
    10 (during backwash) 
air scours velocity m3/m2/hr : to be designed  by vendor  
backwash water velocity  m/hr : to be designed by vendor  
TSS in effluent  mg/l : 10 
 
design: 
- A set of pressure vessel filters shall be supplied, each having the following dimensions:  
 diameter m : TBD by vendor      
 min each filter cells surface area m2 : 4 
 min total filter cells surface area m2 : 16    
 Maximum flow rate per filter  m3/hr :  35   
 
 Vessel Construction materials  : carbon steel epoxy coated 
   
 
 -Two media shall be installed in the filters: 
 - Support medium (according to requirements of approved vendor’s technology)  
 - Filtration medium (according to requirements of approved vendor’s technology) 

17.3  Filtration Media 

17.3.1 Support Medium (Gravel) 
 
three (3) layers of support media to be installed above the air distribution system with a total height of 
1800 mm, that based on the following table: 
 

Layer No Grain type Layer height  

1 basalt 200 mm 

2 sand 0 900 mm 

3 anthracite 700 mm 

 

17.3.2 Filtration Medium 
 
Single filtration medium should be used. The filtration medium shall be quartz sand, with the 
following minimum parameters: 
 
Effective particle size mn : 2.0 - 3.0 
Uniformity coefficient  : 1.4 
Hardness MOH hardness range : 6-7 
Sphericity  : 0.6 
Filtration medium depth m : 1.8  
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17.4  Interconnecting Piping 

The filtration system shall come complete with all of the piping connected to each of the filters, as 
well as all necessary interconnecting piping between the filters, air scouring blowers, backwash 
pumps, including pumps valves and NRVs etc.,  
 
client will only have to connect the raw water inlet, the filtered water outlet, and the backwash water 
outlet to this system. 
 
the vendor shall prepare the filtration system that additional filters may be added in the future, by 
connecting to the existing system. 
 

17.5  Instrumentation 

The filtration system shall come complete with all instrumentation required for the full operation of 
the filters, based on the approved vendor’s technology. All the instrumentation will meet the standards 
and the approved manufacturers of this vendor document. Instrumentation will include:  
 

- Influent inlet electromagnetic flow meter to filters system or effluent outlet flow meter 
- Backwash water electromagnetic flow meter 
- 2 Turbidity meters for the turbidity measurement of the influent and the effluent 
- Air pressure transmitter 
- Air flow rate meters 
- 2 level switch (HH&LL) to be installed at the disinfection contact chamber 
- 4 level switch (HH&LL) to be installed inside of each the filters vessel 
-  

17.6  Pneumatic Water and Air Valves 

- valves to be installed in each filters are: 
1. Influent  
2. Effluent  
3. BW inlet 
4. BW outlet 
5. Air inlet 
6. Down rinse outlet 
7. Air relieve valve (on top of the filter's vessel)  

- see specification for  valves in chapter 36  

17.7  Sampling points (virus injection) 

It is required to install Sampling points in the filtration system as following: 
- One sampling tap on the influent pipe of the filtration system.  
- one sampling tap on the effluent pipe of  the filtration system.  
- The taps should be 0.5-1" in diameter and should be located in a turbulent and 

accessible areas.  
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17.8  Backwash Pumps 

quantity  : 2 (2x100%) 
make   : GRUNDFOS/ FLYGT/ HOMA/ KSB/ ABS/ 

HYDROSTAL  
type   : dry installation centrifugal pump 

(vertical/horizontal) 
impeller  : multi/ one channel  
free passage mm :  (> Ø 30) 
design capacity of the pump m3/h : TBD by the supplier 
differential head m : TBD by the supplier 
pump characteristics  : the pumps has to operate cavitation free in the 

whole field of operation 
shaft seal, sewage exposed: 
-  principle  : mechanical seal 
-  make  :  
-  type  : 
  
materials: 
- impeller  : cast iron GG20 
- shaft  : SS 
- casing  : cast iron GG20 
- hoisting cable or chain  : SS AISI 316 
- hooks  : SS AISI 316 
- O-rings  : nitrile rubber 
- stationary wear ring  : brass 
- rotating wear ring  : SS 304 
- mechanical seal, inner  : tungsten carbide 
- mechanical seal, outer  : tungsten carbide 
- support electrical cable  : SS-cable and clamps 
- guide bars  : St 37, galvaniszd 
- automatic discharge connection  : cast iron GG20 
  
provisions  : hoisting cable or chain of SS AISI 316 of suitable 

length, with eyes and hooks to lift the pump  
 
scope of supply  : - pumps 
    - drives- electric motor, direct coupled to the pump 
    - duck foot bends 
    - hoist devices (davit) 
    - electrical cables and support 
    - base 
    - isolated valves 
    - non return valve 
    -  all parts required for on site erection, ready for 

operation 
    - additional requirements as described 
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17.9  Air distribution system 

system: 

- The air distribution system allows uniform collection of filtered water  
 and distribution of wash-water and air over the total area of the filter floor 
- The backwash system allows separate air scouring and water backwashing as  
 well combine air scouring and water at the rates that will insure perfect function of the  
 filtration system 

17.10  

17.11  Blowers for Air Scour  

17.11.1 General 
Function  : The vendor of the filtration system shall  
    supply units of air blowers, for the air  
    scouring stage.  
    The blower assembly shall be capable of  
    supplying air on a continuous basis at the  
    rated capacity for air backwashing of  
    filters 
 
quantity  : >=2 (2x100%) 
location/position  : outdoors 
 
medium : 
- type  : ambient air 
- temperature min./max. C : 5 - 40 
- density kg/m3 : 1.20 
average humidity % : approx. 85 
 
site conditions: 
- location  : outdoors 
- ambient temperature min/max. C : 5 - 40 
- humidity % : approx. 85 
- site elevation m : ~233m above sea level 
 
Control: 
The operational control of the air scour blower system shall be integrated with the filter  
backwash control system. A compressed air bypass valve shall open whenever a blower is not  
operating, and shall automatically close at an adjustable time delay of 1–60 seconds, after the  
blower motor starts, in order to allow the motor to accelerate with the blower unloaded. When  
the blower is stopped, the bypass valve shall automatically reopen. 
 
scope of supply  : - blowers 
    - drives  
    - valves, instrumentation and pipework 

including fittings 
    - machine framework 
    - acoustic enclosure for noise reduction 
    - enclosure ventilation  
    - all parts required for on site erection,  ready 

for operation, including lubricant 
- additional requirements as described 

(Pressure indicator and transmitter (4–
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20mA) with gauge  Pressure gauge, Air 
flow rate meter (4–20 mA), Automatic 
zero pressure start valve, Flexible 
connection to the blower discharge, 
Discharge check valve,  Discharge 
isolation valve, Discharge expansion 
joint,  Vibration isolation pads, etc) 

 

17.11.2 Main data 
make   : AERZEN/ KEISER/ GARDNER-DENVER/ 

ROOTS/  ATLAS COPCO/ ROBUSCHI 
type   : 
capacity each compressor               Nm3/h : TBD by the supplier 
discharge pressure kPa : TBD by the supplier 
 
The filtration system vendor has to determine the final design. With this he has to determine the final 
and definitive heads and if necessary to change these data. 
 
compressed air discharge  : flexible connection 
discharge temperature C :  
test certificate  : factory performance test 
 
general design requirements: 
compressor cooling system  : air cooled 
enclosure ventilation  : air intake grate and electric powered exhaust fan 

with exhaust grate 
 
intake filter: 
- filter class  :  
- instrumentation  : pressure difference indication 
 
 
performance requirements: 
compressed air quality  : oil free 
operation  : continuous 
noise production                           dB(A) :   75 
 

17.11.3 Blower

17.11.3.1 General 
 
principle  : lobe/screw blower  
speed  rpm : 
lubrication system  : 
zero load starting arrangement   : 
filter class intake filter  : 
instrumentation (specify if  applied)  : 
materials: 
- casing  : cast iron GG-25 
- rotors  : C45 N 
- machine frame  : carbon steel 
- lifting eyes  : SS 
- bolts / nuts  : A4 
- panels  : aluminium or steel sheet 
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- noise adsorption materials  :  
provisions: 
- air intake filter with dP-indication 
- discharge silencer 
- non return valve in the discharge 
- pressure gauge 
- pressure relief valve 
- flexible connections 
- pressure switch 
- temperature indicator and temperature switch 
- automatic zero-load valve 
- anchor bolts/shock absorbers 
weight kg : 
 

17.11.3.2 Drive unit 
system  : electric motor directly coupled to the blower 
electric motor: 
make   : 
make type  :  
type   : squirrel cage 
rated power   kW :  
max. power consumption at duty point  kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed rpm : 
starting method by  :  frequency converter 
speed control   : frequency converter  
starting current A : 
rated current A : 
life time bearings (L10h according 
to ISO) h :   100,000 
insulation class  : F (temperature rise as for class B) 
protection class  : IP 55 
protective devices  : thermistors in the stator windings  
terminal box protection class  : IP 55 
terminal box  : metal, gland with screw thread 
weight kg : 

17.11.3.3 Machine framework 
structure  : stiff construction of steel profiles 
material  : carbon steel 
suspension  : vibration absorbers 

17.11.4 Air actuated valve 
- See specific description of valves in chapter 36 

quantity  :  
valve type  : butterfly 

17.11.5 Acoustic enclosure 
principle  : - metal panels with noise absorbing material 

on the inside 
    - panels shall be dismountable for servicing 
 
noise reduction                               dB(A) :  (according to the Israeli laws about noise 

reduction) 
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panel material  :  
 
the acoustic enclosure has to be equipped with a forced ventilation in order to avoid unacceptable 
temperature raise. 
 

17.12  Air Compressor 

The vendor of the filtration system shall supply an air compressor, suitable for the operation  
of all the valve actuators.  
 
The air compressor unit shall contain the following main components: 
 
- oil free compressors: 
 - Quantity  : 2  
 
- Compressed air tank: 
 - Quantity  : 2  
 - volume m3 : 
  
- pressure switch (PS) 
  for operation of  
 the compressor: 
 - Quantity  : 2  
 
- All necessary piping and valves 
 
 Compressed air pressure indicator 
 transmitter: 
 - Quantity  : 2  
 - signal to the control system mA : 4–20  
 

17.13  Electrical and Control Panel  

- The electrical and control panel should be according to the electricity specification in this 
tender. 

- The vendor of the filtration system shall supply the electrical and control panel for the  
 operation of all the units mentioned above, including all the filters’ valves, blowers,  
 pumps, chemicals unit, etc.  
- The filtration control system shall have its own independent PLC and shall be able to operate 

connected to or disconnected from the main treatment plant control system.  
- The vendor of the control system shall coordinate the type of PLC, as well as all the  
 hardware and software connected to it, in such a way that it shall be able to communicate with 

the main control system of the plant. 
- The control system shall enable the operator to operate the filtration system both manually and 

automatically. 
- The filtration control system shall transfer to the main control all operational data, including, 

but not limited to, the following: 
 - Flowrate through the system 
 - Turbidities of pre-filtered and filtered water 
 - Condition of each of the filters—filtration, backwash, direct wash, etc. 
 - State of each of the pneumatically operated valves 
 - State of the backwash pumps 
 - State of the NRVs of the backwash pumps 
 - BW water flow rate through the pumps 
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 - Discharge pressure from the pumps 
 - State of the blowers 
 - Air flow rate to filters 
 - State of aluminum sulfate, or ferric dosing pumps 
 - Water levels in the polymer, aluminum sulfate, or ferric tanks 
 - State of hypochlorite pumps and residual chlorine measurment 
 - Compressed air from blowers, discharge pressure 
 - Pressure of the tank of the compressed air from the instrument compressor 
 - The PLC shall have at least 50% spare in both discrete and analogue I/Os.. 
 

17.14  Testing 

17.14.1 General 
Every piece of equipment supplied to the plant shall undergo the following tests: 
- Tests at the manufacturer’s facility 
- Visual tests upon arrival at the plant 
- Dry-running tests 
- Performance tests 

17.14.2 Tests at the Manufacturer’s Facility 
- All of the above mentioned equipment shall be tested in the presence of the Client's  
 Representative before shipment by the manufacturer or by an approved test laboratory. The 

shop testing shall be conducted in the presence of Trust Agency personnel that shall be hired by 
the Contractor. All payments for the tests and for the Trust Agency shall be at the sole expense 
of the Contractor. 

- Shipment of equipment shall be allowed only after the Contractor obtains a certified  
 statement of approval submitted by the Trust Agency, including certification of test results. 
- If possible, the Client's Representative will visit the manufacturer’s facility and check all the 

equipment that is ready to be shipped, before packing for shipment. 
- The Client's Representative will ensure that the equipment has been manufactured per the 

specifications and that all parts are present and no components are missing, including anchoring 
devices, literature, etc. 

- The Client's Representative will verify that the packaging is in good condition and suitable for 
the planned transportation, etc. 

- Simulation runs shall be performed on all electrical equipment. 

17.14.3 Visual Tests upon Arrival at the Plant 
The Client's Representative shall open the packaging and, in the presence of the  
manufacturer’s representative, will check that the equipment has arrived intact. 
 
The equipment will be checked for scratches, broken pipes, bent or broken items, etc. 

17.14.4 Dry-Running Tests 
Dry-running tests shall only be performed on equipment that allows dry-running, such as  
electric boards, some instruments, etc. 
 
No dry-running tests may be performed on equipment that must be operated with water, such  
as pumps, etc. 
 
When dry-running tests are performed, the performance shall meet the specifications. 

17.14.5 Performance Tests  
The most important of all are the performance tests, in which the equipment, each component  
as well as the system as a whole, must operate under actual plant conditions, with the actual  
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wastes, slurries, etc., as per the specifications. 
 
The 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 plant’s authorized  
personnel and the manufacturer’s authorized representative. 
 
The duration time of the performance tests shall be defined prior to awarding the supply  
contract.  
 
The tests to be performed under actual conditions – Wet Test shall be as outlined blow: 
- The effluent filtration system together with the aluminum sulfate system, the HCL dosage 

system and the tertiary effluent pumping station shall operate continuously during 700 hours 
with secondary effluent, without any malfunction. A malfunction is defined as any fault in the 
electromechanical, electric or control system for more than two hours. In any case, if the 
component fails more than four times (for less than two hours each time), it will be considered 
as a malfunction. 

- The tertiary effluent during the 700 hour test shall not exceed the required by the tender 
documents. 

 

The specific amount of washwater wasted shall not exceed 3.0 percent of the inlet flow to the  
effluent filtration system. 
 
 
 
 

18Hypochlorite storage and dosing unit 

18.1   General 

system  : Storage and dosing of NaOCl solution will be 
installed for effluent disinfection. The unit shall be 
package supply by expert vendor 

 
Drawing num  : 373-12-00-008, 373-20-17-001 
quantity  : 2 
location/position  : outdoors 
 
medium  : NaOCl 
solution % : 10-12 
density kg/m3 : 1,170 
temperature C : ambient 
 
site conditions: 
- ambient temperature min./max. C : 5 - 35 
- humidity % : approx. 85 
- site elevation  :  
 
scope of supply  : - storage tank 
    - dosing pumps 
    - set-up housing 
    -all parts required for on site erection,  
      ready for operation, including lubricants 
    - additional requirements as described 
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    - pipework including fittings 
    -pipework including fittings for dilution  
     Water 

-2D & 3D drawings in DWG 

18.2   Storage tank 

make   :  
type   : vertical 
capacity m3 : 10X2 
diameter mm :  
height mm  :  
material  : PP with UV protection 
construction  :  
design pressure bar : + 0;  - 0,02 
accessories  : - manhole 
    - level measurement  
    - level indicator carried out with float 
    - fill pipe including membrane valve and 

coupling; at lowest point a drain should be 
installed including leakage box (25 ltr.) 

    - outlet pipe 
    - air relief / overflow 
    - standard supporting structure 

18.3   Dosing pump 

make   :  
type   : hydraulic membrane 
capacity min./nom./max. l/h : 5 
head  kPa : 400 
provisions  : - pressure relief valve  
    - stroke adjustment including indication 
 
materials: 
- pump casing  :  
- membrane  :  
- base frame  :  

18.3.1  Drive unit 
principle  : direct coupled E-motor 
make   :  
type   :  
rated power kW :  
max. power consumption kW :  
power supply V/Hz : 230V / 50 
rated speed: 
- min. capacity rpm :  
- max. capacity rpm :  
frequence at min. capacity Hz :  
frequence at max. capacity Hz :  
starting method  : direct on line 
rated current A :  
operation  : intermittent 
insulation class  : F 
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protection class  : IP55 
weight kg : 
 

18.4   Pipework  including fittings 

18.4.1  Main data 
material pipework  : - indoors set-up housing : PVC 
    -outdoors and outside set-up housing PP 
material wall-pieces  : PP 
connections  : flanges 
design requirements  : as prescribed in general specifications 
scope of  delivery  : in accordance with the P&ID’s and the drawings of 

the contractor. Further like the under mentioned 
specifications.  

 
18.4.2  Suction pipe pump 
route   : from connection NaOCl  tank up to and including 

the connection with the pump 
diameter mm : DN25 
fittings  : - membrane valve 
    - electrically actuated valve 
    - ball valve 
    -flush connection including Storz coupling 
    - strainer 
    -all necessary fit- and reducing pipework 
18.4.3  Set-up housing 
purpose  : the dosing pump, fittings, pipework of the NaOCl  

should be installed in a cabinet for protection. 
    All the parts should be installed at a plastic vertical 

plate with drip-can 
material  : HDPE or PP with UV protection 
support  : on the concrete wall of the leakage reservoir 
provisions  : the cabinet should be carried out with a lockable 

transparent door 
 
18.4.4  Safety shower 
design  : Nearby the position of the NaOCl  dosing unit 

should be installed a safety shower consist in a 
splash- and face shower. The two showers are both 
foot operated by means of separate foot-grid. The 
shower should be connected with the process water 
pipe. 

pipework  : from the main pipework process water up to and 
including the connection with the safety shower 

 

18.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 
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anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
 
 
 
 

19 Sodium Hydroxide storage and dosing unit 

19.1   General 

system  : Storage and dosing of NaOH solution will be 
installed for effluent disinfection. The unit shall be 
package supply by expert vendor 

 
Drawing num  : 373-12-00-008, 373-20-17-001 
quantity  : 1 
location/position  : outdoors 
 
medium  : NaOH 
solution % : 48% 
density kg/m3 : 1,430 
temperature C : ambient 
 
site conditions: 
- ambient temperature min./max. C : 5 - 35 
- humidity % : approx. 85 
- site elevation  :  
 
scope of supply  : - storage tank 
    - dosing pumps 
    - set-up housing 
    -all parts required for on site erection,  
      ready for operation, including lubricants 
    - additional requirements as described 
    - pipework including fittings 
    -pipework including fittings for dilution  
     Water 

-2D & 3D drawings in DWG 

19.2   Storage tank 

make   :  
type   : vertical 
capacity m3 : 10X2 
diameter mm :  
height mm  :  
material  : PP with UV protection 
construction  :  
design pressure bar : + 0;  - 0,02 
accessories  : - manhole 
    - level measurement  
    - level indicator carried out with float 
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    - fill pipe including membrane valve and 
coupling; at lowest point a drain should be 
installed including leakage box (25 ltr.) 

    - outlet pipe 
    - air relief / overflow 
    - standard supporting structure 

19.3   Dosing pump 

make   :  
type   : hydraulic membrane 
capacity min./nom./max. l/h : 5 
head  kPa : 400 
provisions  : - pressure relief valve  
    - stroke adjustment including indication 
 
materials: 
- pump casing  :  
- membrane  :  
- base frame  :  

19.3.1  Drive unit 
principle  : direct coupled E-motor 
make   :  
type   :  
rated power kW :  
max. power consumption kW :  
power supply V/Hz : 230V / 50 
rated speed: 
- min. capacity rpm :  
- max. capacity rpm :  
frequence at min. capacity Hz :  
frequence at max. capacity Hz :  
starting method  : direct on line 
rated current A :  
operation  : intermittent 
insulation class  : F 
protection class  : IP55 
weight kg : 
 

19.4   Pipework  including fittings 

19.4.1  Main data 
material pipework  : - indoors set-up housing : PVC 
    -outdoors and outside set-up housing PP 
material wall-pieces  : PP 
connections  : flanges 
design requirements  : as prescribed in general specifications 
scope of  delivery  : in accordance with the P&ID’s and the drawings of 

the contractor. Further like the under mentioned 
specifications.  
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19.4.2  Suction pipe pump 
route   : from connection NaOCl  tank up to and including 

the connection with the pump 
diameter mm : DN25 
fittings  : - membrane valve 
    - electrically actuated valve 
    - ball valve 
    -flush connection including Storz coupling 
    - strainer 
    -all necessary fit- and reducing pipework 
19.4.3  Set-up housing 
purpose  : the dosing pump, fittings, pipework of the NaOCl  

should be installed in a cabinet for protection. 
    All the parts should be installed at a plastic vertical 

plate with drip-can 
material  : HDPE or PP with UV protection 
support  : on the concrete wall of the leakage reservoir 
provisions  : the cabinet should be carried out with a lockable 

transparent door 
 
19.4.4  Safety shower 
design  : Nearby the position of the NaOCl  dosing unit 

should be installed a safety shower consist in a 
splash- and face shower. The two showers are both 
foot operated by means of separate foot-grid. The 
shower should be connected with the process water 
pipe. 

pipework  : from the main pipework process water up to and 
including the connection with the safety shower 

 

19.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
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20Sludge thickening unit

20.1   General 

function  : the excess sludge is thickened by Gravity belt 
thickener. For the conditioning of the sludge poly-
electrolyte will be dosed. The unit will be installed 
indoors. 

drawing numbers  :        373-20-08-001;373-12-00-010  
quantity  : 1 
 
scope of supply  : - belt thickeners 
    - drives 
    - machine frame and support structure 
    - flush water provisions 
    - Booster pumps 
    - electrical installation 
    - switchboard/ control panel 
    - all parts required for on site erection, ready 

for operation, including lubricant 
    - additional requirements as described 
                                                                                  - 2D & 3D drawings in DWG 
 

20.2   Main data 

system  : thickening of sludge that has been conditioned 
with PE on a running Gravity belt, due to gravity 
forces  

make   : ANDRITZ,DEWA, SIEMENS, HUBER, ALFA 
LAVAL, PASSAVANT  

type   : Gravity belt thickener 
medium: 
- type  : excess sludge from was\ras pumping station 
- temperature min./max. C : 10 - 30 
- pH  : 6-8 
- inorganic content (ashes) % : 18 - 22 
 
dry solids on sludge inlet of thickener % : 0.3-1.0 
dry solids on sludge outlet of thickener % : 4.5 
 
capacity each unit: 
- nominal m3/h : 36 
- maximum m3/h :  (maximum capacity) 
Solids Load kg/h : 200 
polymer consumption (max) kg/h : by vendor  
PE-consumption in g/kg dry solids: 
- by nominal capacity g/kg : ( in diagram indicated) 
- by maximum capacity g/kg :  
type of operation  : automatic, intermittent 
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operational time h/day : 8 (average) 
operational time d/w : 6 (average) 

20.3   Belt thickener 

quantity  : 1 
machine frame  : carried out with fully closed plates for smell issue 

and integrated filtrate hutches 
covering  : - at top, carried out with hinged covers and 

connection for air discharge. Carried out in SS 
316 or glass-fibre reinforced 

      - both sides, removable inspection covers for 
easily maintenance. Carried out in SS 316 or 
glass-fibre reinforced 

belt support idler bearings  : ball- or roller bearings with double labyrinth seal 
life time bearings (L10h according 
to ISO) h :  50,000 
distribution device for sludge on the belt : inlet funnel with distribution strips and chicanes 
effective belt width mm :  
effective belt length mm :  
belt steering automatic control  : /hydraulic/pneumatic/electric/ 
belt tension control  : /hydraulic/pneumatic/electric/ 
belt speed, min/max.                        m/min :  (constant variable speed control) 
belt provide with  : - belt break and slip detection  
    - out of alignment detection with correction and stop 
sludge scrapers  : at belt discharge, adjustable  
filtrate collection hutch  : integrated in covering 
sludge discharge chute  : the discharge chute of belt thickeners has to be 

designed to feed directly into the filter press 
materials: 
- frame  : SS AISI 316 
- return pulley  :  
- straining cloth  : 
- filtrate hutch  : SS AISI 316 
- sludge discharge chute  : SS AISI 316 
 
safety: 
- safety switch  : at machine 
weight kg :  
 
 
 

20.3.1  Drive unit 
 
principle  : E-motor reduction gear, speed  adjustable (motor 

variator) 
make   :  
 
type   :  
rated power kW :  
power consumption at duty point kW :  
power supply V/Hz : 3 x 400 / 50 
speed control  : frequency converter, delivery Bidder 
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frequency converter  :  
rated speed: 
- min. capacity rpm :   
- max. capacity rpm :   
frequency at min. capacity Hz :  (  25) 
frequency at max. capacity Hz :  (  50) 
coupling  : flexible / all metal 
starting method  : frequency converter  
rated current A :  
operation  : continue 
life time bearings (L10h according 
to ISO) h :   50,000 
lubrication  : oil bath 
insulation class  : F (temperature rise according B) 
protection class  : IP55 
provisions  : - oil fill plug 
    - breather 
    - level indication 
    - magnetic oil drain plug 
    - tachogenerator for belt speed reading 
weight kg : 
 

20.3.2  Flushwater 
 
medium  : filtered effluent 
flushwater consumption m3/h :  
required water pressure kPa :  
cleaning device for spray nozzles  : hand operated without disassembly and operation 

break 
material: 
- high pressure pipework  : SS AISI 316 or plastic 
- spray nozzles  : SS AISI 316 or plastic 
 

20.4   Belt steering and belt tension control device 

quantity  :  (one for each belt thickener) 
system  :  (hydraulic/pneumatic/electric) 
number  : 
design  : as a compact unit 
rated power kW :  
power supply V/Hz : 3 x 400 / 50 
insulation class  : F (temperature rise according B) 
protection class  : IP55 
provisions  : - solenoids 
    - manometers 
    - level/pressure guarding 
    - failure alarm 
    - connecting pipework 
weight  kg : 
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20.4.1  Boosterpump 
 
quantity  : 2 
system  : centrifugal 
make   : specified and approved by sludge thickening unit 

vendor and the owner 
type   :  
speed  min-1 :  
drive   : electric motor 
rated power kW :  
duty   : continuous 
power supply V/Hz : 3 x 400, 50 Hz 
starting method  : direct 
insulation class  : F (temperature rise according B) 
protection class  : IP55 
weight kg :  
provisions for each pump  : - motor valve 
    - check valve 

-0 handvalve 
-1 pressure switch 

    - manometer 
    all equipment must be installed  up to the spray 

nozzles  
 

20.5   Ladders, service platforms, walkways and railings 

design  : The belt thickeners have to set up raised. 
    All necessary ladders, service platforms, walkways 

and railings are to be provided for easy operation 
and maintenance of the belt thickeners. 

materials: 
- construction  : prefabricated aluminium system 
- gratings  : prefabricated aluminium system 
- railings, ladders  : prefabricated aluminium system 
 

20.6   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 

20.7   Electrical Installation 

20.7.1  Scope 
 
The Contractor shall provide a complete electrical installation for the whole works, including: 
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- Distribution and control cabinets for the process equipment and related services including all 
cabling wiring and controls; 

-        PLC for control include TCPIP port to communicate the main PLC.          
- A local HMMI interface 
- All other electrical equipment and systems required for a complete installation and operation. 

20.7.2  Operational safety and reliability 
 
The design of the electrical installation shall be based on the provision of a safe and reliable supply of 
electricity at all times. Safe conditions shall be ensured under all operating conditions, including those 
associated with start-up and shutdown of plant equipment, and throughout intervening shutdown 
periods.  
 
The design of electrical systems and equipment shall ensure that all operating and maintenance 
activities can be performed safely and conveniently and shall permit continuous operation. To fulfil 
the above requirements provisions may be required for alternative supply sources and supply routes, 
spare/stand-by capacity, load shedding and automatic restarting schemes, etc. 

20.7.3  Incoming supplies 
 
The main supply shall be selected in accordance with the tender of the total electrical installation. 
 
Certain information regarding requirements is provided herein, but it is the responsibility of the 
Contractor to ascertain these requirements in full, and to make all necessary allowance for complying. 

20.7.4  Power System 

20.7.4.1 General 
 
A schedule of the installed electrical loads, the maximum normal running plant load expressed in kW 
and based on the plant design capacity when operating under the climatic conditions specified, shall be 
prepared using an electric power consumer list. The latter shall be completed and updated throughout 
the design stage of the project and shall form the basis of the necessary electric supply and distribution 
system capacity. 
 

20.7.5  Process control system 
 

20.7.5.1System Overview 
 
Definitions and abbreviations 
I/O  Input/Outputs to and from a PLC system 
PC  Programmable Controller (PLC or DCS systems) 
MMI  Man Machine Interface 

20.7.5.2Process Control System 
 
The system shall be supplied with a fully automatic control system, to run the installation with a 
minimum of operator attention, at a continuous high energy efficiency and purification efficiency. 
 
 
The MMI -system shall be the highest level of automation and includes: 
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- monitoring; 
- functions for altering the process; 
- management and planning functions; 
- data handling. 
The MMI software operator interface dialogue shall be in Hebrew. 
The MMI shall have a graphical interface operated via a touch screen. 
 

20.7.5.3Software
 
The programming development software shall be part of the delivery. The software shall have the 
minimum following possibilities: 
- change PC programs on- and off line; 
- test program on-line; 
- change on-line set points and status of binary signals; 
- give start and stop commands. 
 
The PC application software shall be based on the necessary I/O. The software shall not be nested deeper 
than 7 levels. 
For the implementation see the ‘Process Control Narrative’. 
 

20.7.5.4Interfacing with main process control 
 
The electrical installation of this package-unit will be controlled and monitored form the main control 
room and main process automation. This main process automation controls the total waste water plant 
 
For the control from main to the package unit interfacing shall be applied. This interfacing with the 
units shall be based on hardware I/O+ TCPIP Comunication. The number and functions of signals is 
described in the control narrative.  
 

20.7.5.5Signal interface 
 
Incoming control signals: 
The following control signals will be supplied, by the MEC, to the local panel: 
1. Requested flow of excess sludge (set point). 
2. Measured flow of excess sludge. 
3. Measured sludge concentration. 
4. Measured flow of polymer. 
5. Start / Stop of belt thickener installation. 
6. Excess sludge pump available (Sludge feed pump). 
7. Polymer dosing pump available. 
8. Thickened sludge transport installation available. 
9. Utility water pressure available. 
10.Excess sludge pump running. 
11.Polymer dosing pump running. 
12.Thickened sludge transport installation running. 
13.High level dewatered sludge chute. 
14.Waste water pumps available. 
15.High level waste water pit. 
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The signals 1, 2 and 3 shall be 4 - 20 mA signals. The other signals shall be potential free NO 
(normally open) contacts. 
 
Outgoing control signals: 
The following commands / control signals to the main electrical main installation MEC) shall be 
provided by the local panel: 
1. Start Excess sludge pump. 
2. Start Polymer dosing pump. 
3. Start Thickened sludge transport installation. 
4. Speed of excess sludge pump. 
5. Speed of polymer dosing pump. 
 
Outgoing status information: 
The following information signals to the main electrical main installation MEC) shall be provided (for 
presentation on SCADA)  by the local panel:. 

 Belt thickener running. 
 Belt filter press running. 
 Booster pump running and inlet valve open.  
 Air compressor running.  a) 
 Air compressor stand-by.  a) 
 Thickener installation stand-by  b)  
 High level mixer compartment. 
 High level filtrate sump. 
 General fault belt thickener. 
 General fault filter press. 
 General fault booster pump. 
 General fault inlet valve utility water.  c) . 
 General fault air compressor / low air pressure. 

18. To be detailed. 
19. To be detailed. 
20. To be detailed. 
21. To be detailed. 
22. To be detailed.  
 
a)  If compressed air it used for belt control, otherwise equivalent information for hydraulic unit 

etc.  
b) Generated when all conditions for operation are met and the thickener installation can follow 

the external commands. 
c) Also generated when the booster pump is not running for more than an adjustable time and the 

inlet valve has not closed. 
 

21Thickened sludge delivery pump 

21.1  General 

function  : thickened sludge will  be transported to the 
sludge treatment by the thickened sludge 
pumps 

Drawings  : 373-12-00-10, 373-20-08-001  ,  
quantity  : 2 
 
scope of supply  :  

- pump 
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    - drive unit 
    - base frames 
    - all parts required for on site erection, ready for operation, including lubricants 
    - additional requirements as described 
    - pipework include fittings 
     - 2D & 3D drawings in DWG 
 
It is preferable that pumps are supplied by the sludge thickening unit package, however, the pumps 
must be controlled by the  sludge thickening unit package control system.   

21.2  Pump 

system  : rotary displacement pump, type mono 
make  : NETSCH, MONO, SEEPEX, ALLWEILER 

or equal 
type  :  
capacity m3/h : 5 
static head m  : 6 
manometric head m  : 20 
rated speed rpm :  (  250) 
 
rotor shape  : eccentric screw 
drive  :  
life time bearings (L10h according to ISO) h : 100,000 
coupling  : rugged pin-type universal joint with gas and 

liquid tight protection by cover sleeve with 
clamping bands 

shaft seal, medium exposed  : double mechanical seal (dry) 
flanges  : to DIN standards, PN 10 
 
materials: 
- housing  : Cast iron GG25 
- Stator  : Perbunan 
- rotors  : SS 1.4031 
- rotor shafts  : SS 
 -   base frame  :  St-37-2 

21.3   Drive unit 

principle  : E-motor reduction gear, block design, flanged 
to the pump 

make  : 
type  :  
rated power kW :    
power consumption at max. capacity kW :  
-p-ower supply V/Hz : 3 x 400 / 50 
s-peed control  : frequency converter for one unit and no speed 

control for second unit 
rated speed   

min. capacity  rpm          : 
nom. capacity rpm          : 
max capacity rpm           : 

Frequency at min. capacity (>20Hz)  : 
Frequency at max. capacity (>75 Hz)  : 
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starting method  : frequency converter  
rated current A :  
operation  : intermittent  
life time bearings (L10h according to ISO) h : 100,000  
lubrication  : oil bath 
insulation class  : F 
protection class  :  IP55 
protective device  : thermal switches incorporated in the stator 

windings 
 
 
 
 

22 PE preparation unit for sludge thickening  

22.1   General 

function:  : To increase sludge removal efficiency 
polyelectrolyte will be dosed to thickening unit. 
The unit shall be supplied by the sludge thickening 
unit supplier 

 
drawing numbers  : 373-12-00-013;373-20-08-001 
 
medium : 
concentrated PE 
- type  : poly-electrolyte; powder 
- activity % : 100 
prepared PE 
- type  : poly-electrolyte; liquid 
- activity in preparation tank % : 0.3 
- activity after static mixer % : 0.1 – 0.2 
 
site conditions: 
- location  : indoors 
- ambient temperature min./max. ºC : 5 - 35 
- humidity % : approx. 85 
- site elevation  :  
 
scope of supply  : - PE-preparation unit including powder 

storage and dosing 
    - PE-dosing pump  
    - electrical installation 
    - all parts required for on site erection, ready 

for operation, including lubricant 
    - additional requirements as described 
    - pipework including fittings 
    - pipework including fittings for utility water 
                                                                                   - 2D & 3D drawings in DWG 
 

22.2   Main data 

make   :TBD by the thickener vendor 
type   : 
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capacity concentrated PE: kg/h : 3.6-14.4 
prepared  first concentration % : 0.1-0.3 
water for preparation  : utility water 
capacity water for preparation m3/h  : 5.0 
capacity water for dilution m3/h  :  
 
capacity prepared PE: 
- max. l/h : 4,000 
- min. l/h : 1,200 
 

22.3   PE-Preparation unit 

 

22.3.1  Main data 
principle  : to transport powder PE from the bulk sack and to 

dose and prepare with utility water and to transport 
to a two  chamber batch tank. 

quantity  : 1 
scope of supply  : - powder storage bunker 
    - screw conveyor 
    - preparation- and dosing unit 
    - pipework and fittings 
 

22.3.2  Powder storage bunker 
 
 
quantity  : 1 
position  :  
purpose  : to storage the powder PE 
parts   - fill connection 
    - accessory for transport the powder 
     from the sack to the preparation/dosing unit with 

clean (dust free) and safe method 
    - vibrator 
    - dosing screw conveyor 

22.3.2.1 Fill connection 
 
purpose  : dust free transfer of polymer from bulk sack to 

storage bunker 
material  : steel, coated 
 

22.3.2.2 Powder storage bunker 
 
volume m3 : 1 
construction  : plate material with stiffening beams and facilities 

to avoid arching 
connections  : flexible at the screw conveyor 
material  : steel, coated 
additional components  : - a knife valve 
    - a vibrator  
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     - power  kW :  
     - power supply V/Hz :  
     - make   :  
     - type    :  
    - level measurement 
    - heating element 
 
 

22.3.2.3 Hoisting constructie big-bag 
 
purpose  : to hoist and to keep the bulk sack above the 

preparation- and dosing unit 
make   :  
 

22.3.2.4 Dosing screw conveyor  
 
quantity  : 1 
purpose  : to dose the polymer from the storage bunker into 

mixing device 
make   :  
type   :  
capacity kg/h : 20 
length of screw mm : 
drive: 
-system  : variable motor reductor  
-rated power kW :   
-power supply V/Hz : 3 x 400 / 50 
-rated speed  rpm : (continuously variable by hand with position 

indicator)   
-starting method  : direct 
-starting current (direct on line) A : 
-rated current A : 
-life time bearings (L10h according 
to ISO) h :   100,000 
-insulation class  : F 
-protection class  : IP67 
 
 

22.3.3  Preparation- and dosing unit 
 
quantity  : 1 
purpose  : to prepare and storage the polymer  
parts   : - mixing device 
    - switching device  
    - storage- and ripening tank 
    - mixers 
     

22.3.3.1 Mixing device 
 
purpose  : to mix the powder PE with utility water 
connections  : - dry polymer from dosing screw conveyor 
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    - utility water pipe 
preparation water: 
pipework including fittings  : at the unit the next fittings and pipework shall be 

installed on a plastic plate 
    - handvalves (2x) 
    - pressure reducing valve 
    - pressure gauge including valve 
    - solenoid 
    - electro magnetic flow meter  
 

22.3.3.2 Switching device 
 
purpose   : to fill the two chambers of the unit one after the 

other 
material  : plastic 
-rated power kW :   
-power supply V/Hz :  
 

22.3.3.3 Storage- and ripening tank 
 
quantity  : 1 (two chambers) 
construction  : as closed chamber reservoirs 
volume: 
- chamber one (net) m3 : 1 
- chamber two (net) m3 : 1 
dimensions: 
LxWxD mm :  
material  : plastic, PP, SS 316 
make   :  
provisions each chamber  : - connection from mixing device 
    - discharge flange-connection  
    - overfill flange-connection and pipework ending 

about 10 cm above the floor 
    - bleed flange-connection 
    - flush flange-connection with valve and coupling 
    - flange connection for level measurement 
    - levelling plate 

22.3.3.4 Mixers 
 
quantity  : 2 
position  : in each chamber, vertical 
purpose  : to keep the polymer solution  homogeneous 
medium  : polymer solution of 0.3 % 
 
make   :  
type   :  
shape of blades  :  
diameter mm :  
shaft thickness mm : 
bearings  : ball- or  roller bearing 
life time bearings (L10h according 
to ISO) h :   100,000 
material: 
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- shaft  : SS AISI 316 
- blades  : SS AISI 316 
 
drive: 
-system  : motor reductor  
-rated power kW :   
-power supply V/Hz : 3 x 400 / 50 
-rated speed  rpm : by the selection one have to prevent that the 

modelled polymer chains will be destroyed   
-starting method  : direct 
-starting current (direct on line) A :  
-rated current A :  
-life time bearings (L10h according 
to ISO) h :   100,000 
-insulation class  : F 
-protection class  : IP68 
-provisions  : supporting points en fastening materials to fix the 

mixers on the chambers  
 

22.4   Polymer dosing pump 

quantity  : 2 
system  : rotary, self-priming, eccentric screw pump (mono 

type) 
make   :  
type   :  
capacity (min./max.) l/h : 1200 - 4000 
static head m : 4 
manometric head m : 40  
rated speed (min./max.) rpm :  (  300)  
materials: 
- rotor  : SS 1.4301 
- stator  : Viton 
- shaft  : SS 
- suction casing  : cast iron GG25 
- base frame  : carbon steel 
 
life time bearings (L10h according 
to ISO) h :   100,000 
lubrication  : grease (for lifetime) 
shaft seal, medium exposed: 
-  principle  : double mechanical seal, dry 
-  make  :  
-  type  :  
provisions  : pressure relief valve including pipework between 

pressure- and suction side of the pump 

22.4.1  Drive unit 
 
principle  : E-motor reduction gear 
make   : 
type   :  
rated power kW :  
power consumption at duty point kW :  
power supply V/Hz : 3 x 400 / 50 
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speed control  : frequency converter 
rated speed: 
- min. capacity rpm :   
- max. capacity rpm :  (  300) 
frequency at min. capacity Hz :  (  18) 
frequency at max. capacity Hz :  (  75) 
coupling  : flexible / all metal 
starting method  : frequency converter 
starting current A : 
rated current A :  
operation  : intermittent 
life time bearings (L10h according 
to ISO) h :   100,000 
lubrication  : oil bath 
insulation class  : F 
protection class  : IP55 
protective devices  : thermistors in the stator windings 
provisions  : -  oil fill plug 
    - breather 
    - level indication 
    - magnetic oil drain plug 
weight kg :

22.5   Pipework including fittings 

22.5.1  Main data 
 
material pipework  : - indoors PVC 
    - outdoors hot-dip galvanized steel 
material wall-pieces  : cast iron 
connections  : flanges 
design requirements  : as prescribed in the general specifications 
coating  : as prescribed in the general specifications 
scope of  delivery  : in accordance with the P&ID’s and the drawings. 

Further like the under mentioned specifications.  
 

22.5.2  Suction pipe pump 
 
route   : from the two connections of the storage-ripening 

tank up to and including the connection with the 
pumps 

diameter mm : DN25 
fittings  : - ball valves  
    - electrically actuated valves (2x)  
    - flush connection with Storz coupling 
    - all necessary fit- and reducing pipework 

22.5.3  Discharge pipe pump 
 
route   : from the connection pump up to and including the 

connection with the dosing point  in the excess 
sludge pipe 

diameter mm : DN25 
fittings  : - flush connection with Storz coupling 
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    - pressure gauge including separat membrane 
and valve 

  -  check valve 
  -  ball valves 
  -  static mixer 

    - electro magnetic flow meter  
   - wall-pieces 

    - all necessary fit and reducing pipework 
 

22.5.3.1 Dilution water 
 
purpose  : to dilute the prepared polymer with utility water 

after the dosing pump 
connections  : - discharge pipe polymer pump 
    - utility water pipe 
dilution water: 
pipework including fittings  : at the unit the next fittings and pipework shall be 

installed on a plastic plate 
    - handvalves (2x) 
    - pressure reducing valve 
    - pressure gauge including valve 
    - solenoid 
    - flow meter 
 

22.6   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
 

22.7   Electrical installation 

components  : - 1 local cabinet 
    - connecting cables and cable ducts from 

terminals of junction box and cabinet to all 
electrical equipment 

    - earthing 
location cabinet  : nearby the unit including mounting constructions 
protection class / enclosure rating  : IP 65 
process control  : full automatic operation with a PLC 
operating  : via a MMI unit with function keys or a touch panel 
visualisation  : via MMI, four lines and 80 characters, or a touch 

panel with graphical display 
interface with central panel  : via hardware wiring 

-0 failure function 
-1 remote – local 
-2 analogue instrument signals 
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-3 release to operate 
    also see Process Control Narrative. 
 
 

23 Coarse bubbles diffusers - sludge treatment  

23.1  General 

function  : The thickened sludge will be aerated for further 
stabilization by means of coarse bubbles 
submerged in the sludge basin. 

drawing numbers  :       373-20-03-001;373-12-00-011 
quantity  :  1 
location/position  : submerged in the compartments of the sludge basin 
medium : 
- type  : ambient air, compressed by blowers  
- temperature min./max. C : 10 - 33 
- density kg/m3 : 1.20 
average humidity % : approx. 85 
 
sludge basin data: 
- volume m3 : 300 
- width m :    see drawing 
- length m :    see drawing 
- water level m :    see drawing 
- elevation bottom m :    see drawing 
 
scope of supply  : - aeration domes or tube diffusors 
    - drop pipes from above water level 
    - expansion coupling for each drop pipe 
    - manifolds 
    - distribution pipes (headers) 
    -supporting brackets 
    -condensate collection pipe/moisture purge system 

    -all parts required for on site erection,  
     ready for operation including couplings and 

flanges 
    -additional requirements as described 
                                                                                   - 2D & 3D drawings in DWG 
 

23.2  Main data 

make   : SANITAIRE/ SSI/ INVENT/ GRUNDFOS/ 
Ekoton 

make type  : 
type   : coarse bubble aeration membranes (domes) ) or 

tube diffusors 
total air flow for all basins    m3/h : (according to process design) 
total air flow for each oxic zone  m3/h :  
submergence m : 5  max. 
total Oxygen Capacity required kgO2/h : 40(SOR according to process design) 
oxygen transfer SOTE       % pre m depth : 6 
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23.3  Aeration domes 

principle  : coarse bubble aeration 
system  : The aeration area in the sludge basin is divided in 2  

zones at least.  
 
aeration domes: 
technology  :  membrane diffusers or tube diffusors 
dimensions (Dia.) inch    :  
specific air flow/dome                    Nm3/h :   up to 5 

the flow rate per diffuser shall be no greater than 
the 50% mark of the diffusers standard flow rate 
range, as published in the manufactures 
specification  

quantity: 
- sections  :  
- number of aeration domes  :  
materials: 
- membrane / tube diffusors  : EPDM/ PE 
- diffuser manifold  :  PVC  SCH.10 
- air header pipe  :  PVC sdr.26 
-  drop legs   : SS316 SCH.5 
 
 
Air piping will reach the head of the sludge basin. The proposal shall include PVC air piping for each 
grid, from the air header into the basin, including all horizontal and vertical supports required. 
 

23.4   Fastening and support materials 
thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm :  
- material  : stainless steel AISI 316 
 
piping support  : pre-fabricated piping support system to be applied 

in accordance to piping drawings and standard 
details of the Employer design 

manufacturer  :   Mupro / Unistrut or equal 
classification  : light duty small diameter chemical pipes 
vibration control  : required 
expansion compensation  : required, the manufacturer will provide a full 

analysis of fixed points and sliding supports prior 
to execution 

type    : metallic clamps U-bolt or 2 pieces shells, single 
bossed 

material metallic parts  :  stainless steel AISI 316 
material rubber  : EPDM 
Single manufacturer  : all the material supplied to the project is to be from 

single supplier and specific series to ensure 
similarity and uniformity of parts 

 
 

91

type type

panspans
tion cotion co
nsion consion co

rer rer 
tion tion 

ontroontro

s : s : 

: : 

:

-mm

posap
zontal anontal an

sal shalsal sha
nd

llll

o
nufactunufactu

w rw r
ureure

than than 
rate ate 

ss



  
 

  
"     

 

   01/2015    
 

23.5   Performance guarantee 
The installation is to be guaranteed by the contractor and the equipment vendor for the required 
performance of Reaching the oxygenation capacity in maximal conditions 
 
 
 

24Aeration blower - sludge treatment  

24.1  General 

 
function  : The thickened sludge will be aerated to achieve 

partial stabilization and reduce odor problem.  
drawing numbers  :       373-20-08-00;373-12-00-017 
quantity  : 2 
location/position  : indoors 
 
medium : 
- type  : ambient air 
- temperature min./max. C : 5 - 30 
- density kg/m3 : 1.20 
average humidity % : approx. 85 
 
site conditions: 
- location  : indoors 
- ambient temperature min/max. C : 5 - 40 
- humidity % : approx. 85 
- site elevation m : ~233.27 m above sea level 
 
scope of supply  : - blowers 
    - drives  
    - piping, fittings , valves and instrumentation 
    - machine framework 
    - acoustic enclosure for noise reduction 
    - enclosure ventilation  
    - all parts required for on site erection, ready 

for operation, including lubricant 
    - additional requirements as described 
    - pipework including fittings 
                                                                                  - 2D & 3D drawings in DWG 

24.2  Main data 

make   : AERZEN/ GARDNER-DENVER/ ROOTS/ 
ROBUSCHI 

type   : 
discharge pressure H2O M : 7 
air flow Nm3/h : 900 
 
The heads have been determined on the basis of for as concerned the alignment of pipe-lines, the 
length of pipe-lines, pipe-diameter, accessories, wall roughness and friction coefficients etc. These 
values are just meant as information. 
The Bidder has to determine the final design. With this he has to determine the final and definitive 
heads and if necessary to change these data. 
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compressed air discharge  : flexible connection 
capacity each compressor               Nm3/h : 900 
 
 max discharge temperature C :TBD by the diffusers vendor  
test certificate  : factory performance test 
 
general design requirements: 
compressor cooling system  : air cooled 
enclosure ventilation  : air intake grate and electric powered exhaust fan 

with exhaust grate 
 
intake filter: 
- filter class  :  
- instrumentation  : pressure difference indication 
 
performance requirements: 
compressed air quality  : oil free 
operation  : continuous 
noise production                           dB(A) :   75 
 

24.3  Blower

24.3.1 General 
 
principle  : lobe blower 
speed  rpm : 
lubrication system  : 
zero load starting arrangement   : 
filter class intake filter  : 
instrumentation (specify if  applied)  : 
materials: 
- casing  : cast iron GG-25 
- rotors  : C45 N 
- machine frame  : carbon steel 
- lifting eyes  : SS 
- bolts / nuts  : A4 
- panels  : aluminium or steel sheet 
- noise adsorption materials  :  
provisions: 
- air intake filter with dP-indication 
- discharge silencer 
- non return valve in the discharge 
- pressure gauge 
- pressure relief valve 
- flexible connections 
- pressure switch 
- temperature indicator and temperature switch 
- automatic zero-load valve 
- anchor bolts/shock absorbers 
weight kg : 
 

24.3.2 Drive unit 
 
system  : electric motor directly coupled to the blower 
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electric motor: 
make   : 
make type  :  
type   : squirrel cage 
rated power   kW :  
max. power consumption at duty point  kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed rpm : 
starting method by  :  frequency converter 
speed control   : frequency converter  
rated current A : 
life time bearings (L10h according 
to ISO) h :   100,000 
insulation class  : F (temperature rise as for class B) 
protection class  : IP 55 
protective devices  : thermistors in the stator windings  
terminal box protection class  : IP 55 
terminal box  : metal, gland with screw thread 
weight kg : 
 

24.3.3 Machine framework 
 
structure  : stiff construction of steel profiles 
material  : carbon steel 
suspension  : vibration absorbers 
 

24.4  Pipework  including fittings 

24.4.1 Main data 
 
material pipework  : stainless steel AISI 304 
material wall-pieces  : cast iron 
connections  : flanges 
design requirements  : as prescribed in the general specifications 
scope of  delivery  : in accordance with the P&ID’s and the drawings. 

Further like the under mentioned specifications.  
 

24.4.2 Discharge pipe blower 
 
route   : from the connection of the compressors up to and 

including the connection at the main discharge 
pipework  

quantity  : 3 
diameter mm : DN250 
fittings  : - butterfly valves 
    - necessary fit- and reducing pipework 

24.4.3 Air actuated valve 
 
quantity  : 1 
valve type  : butterfly 
make   :  
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materials: 
- house  :  
- disc  :  
drive unit: 
- make  :  
- type  :  
- rated power kW :  
- power supply V/Hz : 3 x 400 / 50 
- provisions  : - open and close contact  
    - overload contact and klixon   
 

24.5  Acoustic enclosure 

 
principle  : - metal panels with noise absorbing material 

on the inside 
    - panels shall be dismountable for servicing 
 
noise reduction                               dB(A) :  (according to the Israeli laws about noise 

reduction) 
panel material  :  
 
the acoustic enclosure has to be equipped with a forced ventilation in order to avoid unacceptable 
temperature raise. 
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27 Digested sludge pump 

27.1  General 

function  : digested sludge will  be transported to the 
sludge dewatering unit by the digested sludge 
pumps 

 
drawing numbers  : 373-20-03-001;373-12-00-011 
quantity  : 1+1 
 
scope of supply  :  

- pump 
    - drive unit 
    - base frames 
    - all parts required for on site erection, ready for operation, including lubricants 
    - additional requirements as described 
    - pipework include fittings 
     - 2D & 3D drawings in DWG 
 

27.2  Pump 

system  : rotary displacement pump, type mono 
make  : Netsch / Mono / Seepex/ Allweiler 
type  :  
capacity m3/h : 5 
static head m  : 6 
manometric head m  :  
rated speed rpm :  (  250) 
 
rotor shape  : eccentric screw 
drive  :  
life time bearings (L10h according to ISO) h : 100,000 
coupling  : rugged pin-type universal joint with gas and 

liquid tight protection by cover sleeve with 
clamping bands 

shaft seal, medium exposed  : double mechanical seal (dry) 
flanges  : to DIN standards, PN 10 
 
materials: 
- housing  : Cast iron GG25 
- Stator  : Perbunan 
- rotors  : SS 1.4031 
- rotor shafts  : SS 
 -   base frame  :  St-37-2 
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27.3   Drive unit 

principle  : E-motor reduction gear, block design, flanged 
to the pump 

make  : 
type  :  
rated power kW :    
power consumption at max. capacity kW :  
power supply V/Hz : 3 x 400 / 50 
speed control  : frequency converter for one unit and no speed 

control for second unit 
rated speed   

min. capacity  rpm          : 
nom. capacity rpm          : 
max capacity rpm           : 

Frequency at min. capacity (>20Hz)  : 
Frequency at max. capacity (>75 Hz)  : 
starting method  : frequency converter  
rated current A :  
operation  : intermittent  
life time bearings (L10h according to ISO) h : 100,000  
lubrication  : oil bath 
insulation class  : F 
protection class  :  IP55 
protective device  : thermal switches incorporated in the stator 

windings 
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28 Sludge dewatering unit 

28.1  General 

function  : sludge treatment is featured with  
    centrifuges for dewatering the digested  
    sludge. For dewatering of the sludge poly- 
     electrolyte will be dosed. The unit will be  
     installed indoors. 
 
drawing numbers  : 373-20-08-001;373-12-00-012 
tag number  : S-1201; quantity  : 1 
location/position  : indoor 
 
medium : 
- type  : aerobic, digested sludge with added poly  
    electrolyte 
- temperature min./max. C : 10 - 33 
- pH  : 6 - 8 
- dry solids content % : 2.5 – 4.0 
- density kg/m3 : 1100 
- Inorganic fraction % : 25 – 26 
 
scope of supply: 
- centrifuges 
- drive units 
- control system 
- discharge funnels for centrate and cake 
- casing 
- support frame / platform / hand railings / access ladder 
- all parts required for on site erection, ready for operation, including lubricants 
- additional requirements as described 
- 2D & 3D drawings in DWG 
 
The Contractor is requested to complete the following specifications with the data of the equipment 
proposed by him. 
 

28.2  Centrifuge 

make   : Andritz/ Alfa Laval/ Westfalia/  Pieralisi 
type   :  
capacity without PE-dosing: 
minimum m3/h :  
average m3/h : 5 
maximum m3/h :  
capacity with PE-dosing: 
minimum m3/h :  
average m3/h :  
maximum m3/h :  
dry solids content on inlet % : 2.5 – 4.0 
dry solids content on outlet % : 22 
average dry solids load kg/h : 160 
diameter bowl mm :  
length bowl mm :  
rated speed bowl rpm :  
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differential speed bowl / conveyor rpm :  
speed control  : VFD 
lifetime bowl h :  (  40,000) 
lifetime conveyor h :  (  20,000) 
casing   : - Side/upper/frontal part removable  
    - lower part with discharge funnels for centrate 

and sludge cake 
bearings  : ball- and/or roller bearings 
lifetime bearings (L10h according 
to ISO) h :   100,000 
lubrication  : oil 
shaft seal, medium exposed: 
-  principle  : double mechanical seal, dry 
-  make  :  
-  type  :  
provisions  : -vibration monitor / switch 
    - in- and outlet compensators 
    - vibration dampers 
 
materials: 
- centrifuge bowl  : stainless steel AISI 304, with welded strips of 

hard-wearing metal 
- conveyor  : stainless steel AISI 304 
- conveyor flights  : coating of tungsten carbide alloy or tungsten 

carbide tiles 
- discharge funnel  : stainless steel AISI 304 
- cover  : stainless steel AISI 316 
- support frame / platform / ladder  : St 37-2, hot dip galvanised grating 
 

28.3  Lubrication

 
purpose  : oil pressure lubrication of the main bearings 
principal  : electrical driven oil pump and tank (compact unit) 
make   :  
type   :  
capacity oil tank l :  
 

28.4  Drive unit 

principle  : E-motor 
 
electric motor  : 
make   : 
type   : squirrel cage 
rated power kW :  
max. power consumption kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed rpm : (  1500) 
starting method  : VFD 
rated current A :  
operation  : continuous 
life time bearings (L10h according 
to ISO) h :   100,000 
lubrication  : grease (for lifetime) 

99

typetype
rated prated
max.max.

ake ake 
pe  pe  

popo

ic moic mo
  

tor tor

ninit

  
  
 

::

-
nless nles

t 37-2, ht 37-2, 

iles
ess steel ss steel 

s steelteel
hh

eel
of tunof tun
eses

l AA

etal
AISI 30AISI 30
ungsten sten 

303004, 04, 



  
 

  
"     

 

   01/2015    
 

insulation class  : F (temperature rise as for class B) 
protection class  : IP55 
protective devices  : thermal switches incorporated in the stator 

windings 
coupling  :  
fluid coupling: 
make   :  
type   :  
slip  % :  
provisions  : -oil fill plug 
    - breather 
    - level indication 
    - magnetic oil drain plug 
V-belts: 
make   :  
type   :  
number  :  
provisions  : -protection cover 
    - stretching device 
weight kg : 
 

28.5  Fastening materials 

 
thread type  : metric 
steel structures: 
- outdoor and/or exposed to sewage 
 related liquids and/or waste  : - bolts and nuts A4 (SS AISI   316) for      
       sizes up to and including M 16 
    - hot dip galvanised for sizes above M 16 
    - washers all sizes stainless steel AISI 316 
- indoor and dry conditions  : electro-zinced stainless steel and aluminium  
 structures  : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions use insulators 
anchor bolts and anchor rail: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
standard equipment and components  : manufacturers standard 
 

28.6  Acoustic properties 

The sound level of the centrifuge unit shall be limited in such a way that the sound pressure measured 
at 1 m distance from the contour of the unit does not exceed 85 dB (A) when in operation on full load 
conditions. 
 

28.7  Warranty conditions

The grade of dewatering showing the percentage of weight of dry solids at the outflow of the 
centrifuge in relation with the consumption of specific active polymer from 3 up to 12 g/kg dry solids 
at a feeding capacity of digested aerobic sludge of respectively 5 m3/h per unit. 
 
The grade of separation of dry solids has to be guaranteed min. 95% for dewatering. 
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The power consumption of the centrifuge in relation with the capacities. 
 

28.8  Electrical equipment 

Included in the supply is the complete electrical system for the automatic operation of the centrifuges, 
including all needed protective devices and controls for the centrifuge and the active polymer dosing, 
built together in centrifuge panels fixed to the centrifuge/ wall or on a specific support. 
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29Dewatered sludge conveyor 

29.1   General 

function :  Dewatered sludge of dewatering unit is 
    transported by a screw conveyor to  
      container. The unit will be  installed  
       indoors with the dewatering unit 
 
drawing numbers  : 373-20-08-001;373-12-00-012 
quantity  : 1  
make  : ANDRITZ, SIEMENS, ECOMACCHINA, ALFA 

LAVAL, WESTFALIA, PIERALISI 
 
medium: 
- type  : dewatered sludge  
- temperature min./max. C : 5 - 30 
- density kg/m3 : 1150 
- dry solids % : > 18 
- pH  : 6 - 8 
 
scope of supply  : - hopper 
    - screw conveyor 
    - drive 
    - inlet trough 
    - discharge chute 
    - all supports and supporting steel structure 
    - fastening materials, anchor bolts, anchor 

rails 
    - lubricants and all parts required for erection 
    - additional requirements as described 
                                                                                   - 2D & 3D drawings in DWG 
 

29.2   Main data 

principle  : - shaft-less screws motor driven at the inlet or 
outlet end for the conveyor (vendors 
standard) 

    - electric slide-valves for the distribution 
screw conveyor outlets 

 
design requirements  : - the discharge chutes and troughs are to be 

lined with exchangeable wear resistant 
lining 

    - the screw conveyor system must be spill 
proof 

    - the screw conveyors are to be driven by a 
motor-reduction gear 

    - the screw conveyors  must be provided with 
removable inspection hatches at the inlet 
troughs and discharge chutes 

    - the whole system will be equipped with 
automatic valves operated by manual 
selection in the dewatering control cabinet 
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    - the system shall allow spilling the sludge in 
2 spill points in the container 

29.3   Screw conveyor sludge and feeder hopper 

quantity  :   
make   : same as dewatering sludge unit, or  
    specified and approved by dewatering 
    sludge unit vendor 
make type  :  
type   : shaft less screw conveyor 
capacity kg/h : TBD by the centrifuge vendor 
screw: 
- length mm :  
- diameter mm :  (>200) 
- pitch mm :  
- plate thickness mm :  
- material  : carbon steel S355 
 
screw trough: 
- structure  : forced metal sheet, welded 
- length mm :  
- width mm :  
- sheet thickness mm :  
- sheet material  : - SS AISI 316 
    - polished, to prevent caking 
- lining thickness mm :  
- lining material  :  
- cover  : the trough shall be carried out with a removable 

cover plate. 
 
hopper: 
- main data  : the screw conveyor will be equipped with a hopper 

which is connected with the discharge side of the 
centrifuge. The connection with the press shall be 
entirely  

    enclosed. 
- material  : SS AISI 316 
 
dimensions: 
- height mm :  
- width mm :  
 
 
 
 

29.3.1  Drive unit  
 
system  : motor- reduction gear 
make   : Flender / Sew or equal 
speed  rpm :  
life time bearings (L10h accordingto ISO) h :  50,000 
lubrication  : oil 
accessories  : - level indication 
    - fill opening 
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    - breather 
    - shear pin with breakage detection (normally 

closed contact, rated at 2 Amps, 230 VAC, for 
remote alarm activation) 

 
electric motor: 
make   :  
make type  :  
type   : squirrel cage 
speed  rpm :  
rated power kW :  
power supply V,Hz : 3 x 400, 50 
starting method  :  
starting current (direct on line) A :  
rated current A :  
operation  : continuous 
insulation class  : F (temperature rise acc. B) 
protection class  : IP 55  
 

29.4   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
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30PE preparation unit for sludge dewatering  

30.1   General 

function:  : To increase sludge removal efficiency 
polyelectrolyte will be dosed to dewatering unit 
The unit shall be supplied by the sludge dewatering 
unit supplier 

 
drawing numbers  : 373-12-00-014;373-20-08-001 
 
medium : 
concentrated PE 
- type  : poly-electrolyte; powder 
- activity % : 100 
prepared PE 
- type  : poly-electrolyte; liquid 
- activity in preparation tank % : 0.3 
- activity after static mixer % : 0.1 – 0.2 
 
site conditions: 
- location  : indoors 
- ambient temperature min./max. ºC : 5 - 35 
- humidity % : approx. 85 
- site elevation  :  
 
scope of supply  : - PE-preparation unit including powder 

storage and dosing 
    - PE-dosing pump  
    - electrical installation 
    - all parts required for on site erection, ready 

for operation, including lubricant 
    - additional requirements as described 
    - pipework including fittings 
    - pipework including fittings for utility water 
                                                                                  - 2D & 3D drawings in DWG 
 

30.2   Main data 

make   : 
type   : 
capacity concentrated PE: kg/h : 3.6-14.4 
prepared  first concentration % : 0.3 
water for preparation  : utility water 
capacity water for preparation m3/h  : 5.0 
capacity water for dilution m3/h  :  
 
capacity prepared PE: 
- max. l/h : 4,000 
- min. l/h : 1,200 
 

30.3   PE-Preparation unit 
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30.3.1  Main data 
 
principle  : to transport powder PE from the bulk sack and to 

dose and prepare with utility water and to transport 
to a two  chamber batch tank. 

quantity  : 1 
scope of supply  : - powder storage bunker 
    - screw conveyor 
    - preparation- and dosing unit 
    - pipework and fittings 
 

30.3.2  Powder storage bunker 
 
 
quantity  : 1 
position  :  
purpose  : to storage the powder PE 
parts   - fill connection 
    - accessory for transport the powder 
     from the sack to the preparation/dosing unit with 

clean (dust free) and safe method 
    - vibrator 
    - dosing screw conveyor 

30.3.2.1 Fill connection 
 
purpose  : dust free transfer of polymer from bulk sack to 

storage bunker 
material  : steel, coated 
 

30.3.2.2 Powder storage bunker 
 
volume m3 : 1 
construction  : plate material with stiffening beams and facilities 

to avoid arching 
connections  : flexible at the screw conveyor 
material  : steel, coated 
additional components  : - a knife valve 
    - a vibrator  
     - power  kW :  
     - power supply V/Hz :  
     - make   :  
     - type    :  
    - level measurement 
    - heating element 
 
 

30.3.2.3 Hoisting constructie big-bag 
 
purpose  : to hoist and to keep the bulk sack above the 

preparation- and dosing unit 
make   :  
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30.3.2.4 Dosing screw conveyor  
 
quantity  : 1 
purpose  : to dose the polymer from the storage bunker into 

mixing device 
make   :  
type   :  
capacity kg/h : 20 
length of screw mm : 
drive: 
-system  : variable motor reductor  
-rated power kW :   
-power supply V/Hz : 3 x 400 / 50 
-rated speed  rpm : (continuously variable by hand with position 

indicator)   
-starting method  : direct 
-rated current A : 
-life time bearings (L10h according 
to ISO) h :   100,000 
-insulation class  : F 
-protection class  : IP67 
 
 

30.3.3  Preparation- and dosing unit 
 
quantity  : 1 
purpose  : to prepare and storage the polymer  
parts   : - mixing device 
    - switching device  
    - storage- and ripening tank 
    - mixers 
     

30.3.3.1 Mixing device 
 
purpose  : to mix the powder PE with utility water 
connections  : - dry polymer from dosing screw conveyor 
    - utility water pipe 
preparation water: 
pipework including fittings  : at the unit the next fittings and pipework shall be 

installed on a plastic plate 
    - handvalves (2x) 
    - pressure reducing valve 
    - pressure gauge including valve 
    - solenoid 
    - electro magnetic flow meter  
 

30.3.3.2 Switching device 
 
purpose   : to fill the two chambers of the unit one after the 

other 
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material  : plastic 
-rated power kW :   
-power supply V/Hz :  
 

30.3.3.3 Storage- and ripening tank 
 
quantity  : 1 (two chambers) 
construction  : as closed chamber reservoirs 
volume: 
- chamber one (net) m3 : 1 
- chamber two (net) m3 : 1 
dimensions: 
LxWxD mm :  
material  : plastic, PP 
make   :  
provisions each chamber  : - connection from mixing device 
    - discharge flange-connection  
    - overfill flange-connection and pipework ending 

about 10 cm above the floor 
    - bleed flange-connection 
    - flush flange-connection with valve and coupling 
    - flange connection for level measurement 
    - levelling plate 

30.3.3.4 Mixers 
 
quantity  : 2 
position  : in each chamber, vertical 
purpose  : to keep the polymer solution  homogeneous 
medium  : polymer solution of 0.3 % 
 
make   :  
type   :  
shape of blades  :  
diameter mm :  
shaft thickness mm : 
bearings  : ball- or  roller bearing 
life time bearings (L10h according 
to ISO) h :   100,000 
material: 
- shaft  : SS AISI 316 
- blades  : SS AISI 316 
 
drive: 
-system  : motor reductor  
-rated power kW :   
-power supply V/Hz : 3 x 400 / 50 
-rated speed  rpm : by the selection one have to prevent that the 

modelled polymer chains will be destroyed   
-starting method  : direct 
-starting current (direct on line) A :  
-rated current A :  
-life time bearings (L10h according 
to ISO) h :   100,000 
-insulation class  : F 
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-protection class  : IP68 
-provisions  : supporting points en fastening materials to fix the 

mixers on the chambers  
 

30.4   Polymer dosing pump 

quantity  : 2 
system  : rotary, self-priming, eccentric screw pump (mono 

type) 
make   : TBD by the centrifuge vendor 
type   :  
capacity (min./max.) l/h : 1200 - 4000 
static head m : 4 
manometric head m : 40  
rated speed (min./max.) rpm :  (  300)  
materials: 
- rotor  : SS 1.4301 
- stator  : Viton 
- shaft  : SS 
- suction casing  : cast iron GG25 
- base frame  : carbon steel 
 
life time bearings (L10h according 
to ISO) h :   100,000 
lubrication  : grease (for lifetime) 
shaft seal, medium exposed: 
-  principle  : double mechanical seal, dry 
-  make  :  
-  type  :  
provisions  : pressure relief valve including pipework between 

pressure- and suction side of the pump 

30.4.1  Drive unit 
 
principle  : E-motor reduction gear 
make   : 
type   :  
rated power kW :  
power consumption at duty point kW :  
power supply V/Hz : 3 x 400 / 50 
speed control  : frequency converter 
rated speed: 
- min. capacity rpm :   
- max. capacity rpm :  (  300) 
frequency at min. capacity Hz :  (  18) 
frequency at max. capacity Hz :  (  75) 
coupling  : flexible / all metal 
starting method  : frequency converter 
rated current A :  
operation  : intermittent 
life time bearings (L10h according 
to ISO) h :   100,000 
lubrication  : oil bath 
insulation class  : F 
protection class  : IP55 

109

frequfrequ
couplicoup
startstart

equenequen
quencenc

min
max. max. 

ency att

ed: d: 
n. capacn. capa

capcap

on at dutyn at dutty pty

 

: : -uble meuble m

00 
(for life(for lifefeti



  
 

  
"     

 

   01/2015    
 

protective devices  : thermistors in the stator windings 
provisions  : -  oil fill plug 
    - breather 
    - level indication 
    - magnetic oil drain plug 
weight kg :

30.5   Pipework including fittings 

30.5.1  Main data 
 
material pipework  : - indoors PVC 
    - outdoors hot-dip galvanized steel 
material wall-pieces  : cast iron 
connections  : flanges 
design requirements  : as prescribed in the general specifications 
coating  : as prescribed in the general specifications 
scope of  delivery  : in accordance with the P&ID’s and the drawings. 

Further like the under mentioned specifications.  
 

30.5.2  Suction pipe pump 
 
route   : from the two connections of the storage-ripening 

tank up to and including the connection with the 
pumps 

diameter mm : DN25 
fittings  : - ball valves  
    - electrically actuated valves (2x)  
    - flush connection with Storz coupling 
    - all necessary fit- and reducing pipework 

30.5.3  Discharge pipe pump 
 
route   : from the connection pump up to and including the 

connection with the dosing point  in the excess 
sludge pipe 

diameter mm : DN25 
fittings  : - flush connection with Storz coupling 
    - pressure gauge including separat membrane 

and valve 
  -  check valve 
  -  ball valves 
  -  static mixer 

    - electro magnetic flow meter  
   - wall-pieces 

    - all necessary fit and reducing pipework 
 

30.5.3.1 Dilution water 
 
purpose  : to dilute the prepared polymer with utility water 

after the dosing pump 
connections  : - discharge pipe polymer pump 
    - utility water pipe 
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dilution water: 
pipework including fittings  : at the unit the next fittings and pipework shall be 

installed on a plastic plate 
    - handvalves (2x) 
    - pressure reducing valve 
    - pressure gauge including valve 
    - solenoid 
    - flow meter 
 

30.6   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
 

30.7   Electrical installation 

components  : - 1 local cabinet 
    - connecting cables and cable ducts from 

terminals of junction box and cabinet to all 
electrical equipment 

    - earthing 
location cabinet  : nearby the unit including mounting constructions 
protection class / enclosure rating  : IP 65 
process control  : full automatic operation with a PLC 
operating  : via a MMI unit with function keys or a touch panel 
visualisation  : via MMI, four lines and 80 characters, or a touch 

panel with graphical display 
interface with central panel  : via hardware wiring 

-4 failure function 
-5 remote – local 
-6 analogue instrument signals 
-7 release to operate 

    also see Process Control Narrative. 
 
 

31Air treatment unit (AC) for Pretreatment  

31.1  General 

function The work specified shall include designing, 
furnishing and installing all equipment and 
materials necessary to provide the Owner 
with completely operational Odor Control 
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Systems.  Each system shall be a completely 
packaged, physical absorption/adsorption 
system.  The Manufacturer shall be 
responsible for providing a complete Odor 
Control System that shall include, but not be 
limited to: FRP vessel, nozzles, inorganic 
treatment media, moisture controls, nutrient 
supply system, air supply fan, ducting, and all 
necessary accessories 
The system shall collect and treat polluted  
air from the pre treatment and the EQ tank. 

drawing numbers  
tag number OD-1501 
medium:  
type polluted air 
temperature min./max.                                 C 10 - 30
humidity                                                        % 70 - 100
site conditions: 
location indoors
ambient temperature min./max.                C 5 - 35
Humidity                                                      % approx. 85
site elevation                                                m approx. 230 
scope of supply - exhaust fan

- activated coal filter 
- secondary effluent supply 
- percolate discharge 
- valves 
-  all parts required for on site erection, 
         ready for operation 
- additional requirements as described 
- pipework including fittings 
-      Drawings of system showing assemblies, 
arrangements, piping, electrical, mounting 
details, equipment outline dimensions, fitting 
size and location, motor data, operating 
weights of all equipment and sufficient 
information to allow the ENGINEER to 
check clearances, connections, and 
conformance with the specifications.

make  SIEMENS, BIOREM, R.N. ZRIMA, CSO, 
EVOQUA, BIOAIR 

 
Comment: the system may be suggested as combined unit with the sludge air treatment unit. In that 
case the pipework between both zones will be a part of the supplier offer. 

31.2  Quality assurance 

Manufacturer:   

- The unit shall be package supply by expert vendor with at least 5 previous installations of 
similar design and equipment. in addition, vendor shell have a local certified 
representative/supplier in Israel.  

- Moreover, vendor will supply a full warranty regarding the air treatment process and control  
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Inspection and Testing Requirements: 

Upon completion of the installation, each piece of equipment and each system shall be tested for 
satisfactory operation without excessive noise, vibration, overheating, etc.  Compliance shall be based on 
the equipment manufacturer's specifications and all applicable costs and standards.  All equipment must 
be adjusted and checked for misalignment, clearances, supports, and adherence to safety standards. 
The Manufacturer shall be responsible for the successful startup and testing of each odor control facility.  
The Manufacturer shall provide all necessary facilities, manpower, tools, instrumentation, and laboratory 
testing services required during this phase of the work. 

 

31.3  Performance 

The odor control system shall demonstrate following performance  
inlet outlet 
1-10 ppm H2S  0.1 ppm H2S 
Greater than 10 ppm H2S 1.0% of inlet 
 
 

31.4   Ventilator 

make   
make type  
type centrifugal ventilator 
Capacity                                                  m3/h 1500 

 
Quantity                                                   2x100% 

 
head                                                             Pa to be design be vendor

The heads have been determined on the basis of for as concerned the alignment of pipe-lines, 
the length of pipe-lines, pipe-diameter, accessories, wall roughness and friction coefficients 
etc. These values are just meant as information. 
The Bidder has to determine the final design. 
With this he has to determine the final and definitive heads and if necessary to change these 
data. 
drive type e-motor / V-belt drive 
electric motor:  
make   
type squirrel cage 
rated power kW  
power consumption kW  
power supply V/Hz 3 x 400 / 50 
speed  rpm  
starting method VFD
rated current A  
operation continuous 
life time bearings (L10h according to ISO)    h  50,000 
lubrication  
insulation class F 
protection class IP55 
weight kg  
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waterproof coverbox 
The ventilator including the electrical motor must be protected by  a noise reducing and waterproof 
coverbox. The coverbox must be made of four easily removable plates for maintenance. The noise 
load is not allowed to exceed 70 d(BA) in a circle of 1 meter around the ventilator. 
 

31.5   Pipework including fittings 

31.5.1  Main data 
material pipework HDPE 
material wall-pieces HDPE 
connections flanges
design requirements as prescribed in the general specifications 
scope of  delivery in accordance with the P&ID’s and the 

drawings. Further like the under mentioned 
specifications.

  

31.5.2  Suction pipe ventilator 
route from miscellaneous exhausting points up to 

and including the connection with the 
ventilator

exhausting points -pre treatment unit
diameter mm accordance with the P&ID’s
fittings - check valves

- butterfly valves 
- measuring points 
- all necessary fit- and reducing 
pipework

  

31.5.3  Discharge pipe ventilator 
route from the connection ventilator up to and 

including the connection with the filter 
diameter mm TBD by vendor
fittings - pressure gage including valve 

- all necessary fit- and reducing 
pipework

 

31.6   Activated carbon filter 

make  SIEMENS, BIOREM, R.N. ZRIMA, CSO, 
EVOQUA, BIOAIR, ENVIROGEN 
 

Media type  The carbon media shall be activated 
pelletized bituminous  base, vapor-phase type 
High capacity carbon media, the media shall 
be of a type that provides H2S odor control 
without causing an acute acidic environment. 
When spent 

The media shall have the following physical and chemical properties: 
Apparent density, Min. density         gr\cc 0.40 
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Ball pan hardness number, min. 95 
Mean particle diameter, min.                 mm  2.8 
Butane activity min.                        weight % 26 
Min. H2S breakthrough capacity  
gH2S\ccCarbon  

0.3 

height of the filter pack                                m TBD BY VENDOR 
composition of the filter pack TBD BY VENDOR
total filter unit height                                    m TBD BY VENDOR 
diameter                                                    mm  
max. load                                         m3/(m2.h)  
EBRT       (Residence time)                        sec  >=3 
capacity of air   (inlet)                             m3/h  1500 
Concentration                                        mg\lit 20 
configuration vertical 
protection synthetic film against weather influences 
accessories - air inlet connection 

- drain connection 
- measure points 
- sprinkle installation 
- sprinkler connections 
- inspection/fill opening with blind 
 flange and breather  
- cover (passable) 
- cage ladder including handrail at the 
 top of tank 
- foundation ring

 

31.7  Fastening materials 

thread type metric 
steel structures: bolts, nuts and washers A4 (stainless steel 

AISI 316) 
stainless steel and aluminum structures - bolts, nuts and washers stainless steel AISI 

 316, for aluminium constructions insulators 
shall be used

anchor bolts and anchor rail:  
dimensions                                                    
mm 

minimum M12

material stainless steel AISI 316 
 
 
 

32Air treatment unit for Sludge treatment 

32.1  General 

function The odor control system shall remove 
hydrogen sulfide, organic reduced sulfur 
compounds (RSCs) and other odorous 
compounds from the foul air stream using a 
Biotrickling Filter operating in a counter-
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current fashion. Prior to discharge to 
atmosphere, the treated airstream shall be 
further polished. Co-current systems shall not 
be allowed 

drawing numbers  
tag number OD-1502
quantity  
medium:  
type polluted air 
temperature min./max.                                 C 10 - 30
humidity                                                       % 70 - 100
site conditions: 
location indoors
ambient temperature min./max.                C 5 - 35
Humidity                                                      % approx. 85
site elevation                                                m approx. 230
scope of supply - ventilators

- biortickling reactor 
-        carbon polishing filter 
- secondary effluent supply 
- percolate discharge 
- all parts required for on site erection, 
          ready for operation 
- additional requirements as described 
- pipework including fittings 
-      Drawings of system showing assemblies, 
arrangements, piping, electrical, mounting 
details, equipment outline dimensions, fitting 
size and location, motor data, operating 
weights of all equipment and sufficient 
information to allow the ENGINEER to 
check clearances, connections, and 
conformance with the specifications 
- 2D & 3D drawings in DWG 

make  SIEMENS, BIOREM, R.N. ZRIMA, CSO, 
EVOQUA, BIOAIR, ENVIROGEN 

 
. 
Comment: the system may be suggested as combined unit with the sludge air treatment unit. In that 
case the pipework between both zones will be a part of the supplier offer. 
 

32.2   Quality assurance 

Manufacturer:   

- The unit shall be package supply by expert vendor with at least 5 previous installations of 
similar design and equipment. in addition, vendor shell have a local certified 
representative/supplier in Israel.  

- Moreover, vendor will supply a full warranty regarding the air treatment process and control  
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Inspection and Testing Requirements: 

Upon completion of the installation, each piece of equipment and each system shall be tested for 
satisfactory operation without excessive noise, vibration, overheating, etc.  Compliance shall be based on 
the equipment manufacturer's specifications and all applicable costs and standards.  All equipment must 
be adjusted and checked for misalignment, clearances, supports, and adherence to safety standards.
The Manufacturer shall be responsible for the successful startup and testing of each odor control facility.  
The Manufacturer shall provide all necessary facilities, manpower, tools, instrumentation, and laboratory 
testing services required during this phase of the work. 

 

32.3  Performance 

The odor control system shall demonstrate following performance  
inlet outlet 
1-10 ppm H2S  0.1 ppm H2S 
Greater than 10 ppm H2S 1.0% of inlet 

32.4  Ventilator

make   
make type  
type centrifugal ventilator 
Capacity                                                   m3/h 2500 
Quantity                                                   2x100% 
head                                                             Pa to be design be vendor
drive type e-motor / V-belt drive 
electric motor:  
make   
type squirrel cage 
rated power kW  
power consumption kW  
power supply V/Hz 3 x 400 / 50 
speed  rpm  
starting method VFD
rated current A  
operation continuous 
life time bearings (L10h according to ISO)    h  50,000 
lubrication  
insulation class F 
protection class IP55 
weight kg  
 
waterproof coverbox 
The ventilator including the electrical motor must be protected by  a noise reducing and waterproof 
coverbox. The coverbox must be made of four easily removable plates for maintenance. The noise 
load is not allowed to exceed 70 d(BA) in a circle of 1 meter around the ventilator. 
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32.5   Pipework including fittings 

32.5.1  Main data 
material pipework HDPE 
material wall-pieces HDPE 
connections flanges
design requirements as prescribed in the general specifications 
scope of  delivery in accordance with the P&ID’s and the 

drawings. Further like the under mentioned 
specifications.

  

32.5.2  Suction pipe ventilator 
route from miscellaneous exhausting points up to 

and including the connection with the 
ventilator

exhausting points -all headwork’s components 
-sludge thickening unit 
-sludge dewatering unit

diameter mm accordance with the P&ID’s
fittings - check valves

- butterfly valves 
- measuring points 
- all necessary fit- and reducing 
pipework

  

32.5.3  Discharge pipe ventilator 
route from the connection ventilator up to and 

including the connection with the bioreactor 
diameter mm TBD by vendor
fittings - pressure gauge including valve 

- all necessary fit- and reducing 
pipework

 

32.6   Multi stage biological absorption\adsorption system   

make  SIEMENS, BIOREM, R.N. ZRIMA, CSO, 
EVOQUA, BIOAIR, ENVIROGEN 
 

type  Biotrickling reactor flowed by activated 
carbon polishing   

Process description  The foul air shall enter the system at the 
bottom of each reactor and flow upward 
through each of the media layers.  The media 
bed shall be intermittently irrigated from 
above using suitable reclaimed plant effluent 
or potable water, and a sump shall be 
provided to collect the drain water at the 
bottom of the reactor.  The hydrogen sulfide 
is oxidized by the autotrophic bacteria 
resident on the lower media layer(s).  As the 
foul air passes through the upper media layer 
(s), the resident heterotrophic bacteria will 
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oxidize other organic odorous compounds.  
The airstream will then pass through the 
polishing bed before being released to the 
atmosphere via the exhaust stack at the top of 
the reactor 

height of the filter pack                                m TBD BY VENDOR 
total filter unit height                                    m TBD BY VENDOR 
diameter                                                     mm  
max. load                                          m3/(m2.h)  
retention time                                             sec >=20 
capacity of air                                           m3/h 2500
construction  
protection synthetic film against weather influences 
accessories - air inlet connection 

- drain connection 
- measure points 
- sprinkle installation 
- sprinkler connections 
- inspection/fill opening with blind 
 flange and breather  
- cover (passable) 
- cage ladder including handrail at the 
 top of tank 
- foundation ring

 

32.7  Filtration Media 

Biotrickling stage  
Type The synthetic structured media shall be high 

porosity, chemically resistant, engineered 
synthetic porous material. Media shall resist 
compaction or swelling due to varying 
moisture levels and shall not degrade when 
subjected to low pH (i.e. pH<2) conditions 

Polishing stage  
Media type  The carbon media shall be activated 

pelletized bituminous  base, vapor-phase type 
High capacity carbon media, the media shall 
be of a type that provides H2S odor control 
without causing an acute acidic environment. 
When spent 

Ball pan hardness number, min. 95 
Mean particle diameter, min.                 mm  2.8 
Butane activity min.                        weight % 26 
Min. H2S breakthrough capacity  
gH2S\ccCarbon  

0.3 

An additional delivery of the chosen media shall be supplieble  within maximum 2 weeks 
 

119

Bal

g
pe  pe  

ge ge 

n Medin Media ia 

-
atiation rination ri

e
r includr inclu

ngg

g hag ha

g wg wwith bliith b



  
 

  
"     

 

   01/2015    
 

32.8  Sprinkler installation 

purpose to wet the filter material 
location/position indoors
quantity to be design be vendor 
capacity of water                                      l/min (the spray nozzles must cover the entire 

surface of the reactor) 
utility water connection                             DN  
material hot-dip galvanized steel 
construction water connection with valves, solenoid, drain, 

reducer, flow meter and manometer in a 
plastic compartment nearest each filter. 

accessories all the necessary piping from the water 
connection in the pump stations to the 
sprinkler installation in the filter 

 

32.9   Nutrient supply preparation system  

purpose to wet the filter material, when no secondary 
effluent is available to be connected to the 
sprinkler system 

location/position Next to the air treatment unit
quantity to be design be vendor 
capacity of water                                        
l/min 

(the spray nozzles must cover the entire 
surface of the filter) 

accessories A. Water Flow Control: The direct reading 
rotameter shall be a variable area type with a 
Teflon float, EPR "O" rings, and PVC 
fittings.   The rotameter shall have a direct 
reading scale. 
B. Water Distribution System:  The first 
media stage shall be equipped with an 
independent water distribution system.  The 
system shall be designed to irrigate the top of 
the first media bed with complete and even 
coverage via spray nozzles.  
C. Nutrient Addition:  A nutrient 
containment and metering system shall be 
provided with the system.  Nutrients supplied 
as a coating to the support media shall not be 
allowed. 

32.10  Fastening materials 

thread type metric 
steel structures: bolts, nuts and washers A4 (stainless steel 

AISI 316) 
stainless steel and aluminum structures - bolts, nuts and washers stainless steel AISI 

 316, for aluminium constructions insulators 
shall be used

anchor bolts and anchor rail:  
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dimensions                                                    
mm 

minimum M12

material stainless steel AISI 316 
 

32.11  Control panel 

The electrical control panel shall provide electrical control for the exhaust fan and water 
irrigation system.   
The panel shall have the following 
components or capabilities: 

1. Fan switch (ON-OFF). 
2. Fan VFD 
3. Push-to-test button for water valve. 
4. Timer relay for on/off control of water 
valve. 
5. Nutrient Pump (HAND-OFF-AUTO) 

The water control cabinet shall be mounted to 
the system assembly. The cabinet shall 
contain the following components: 

1. Pressure reducing valve. 
2. Nutrient Pump. 
3. Irrigation solenoid valve. 
4. Irrigation system pressure gauge. 

Water pressure regulator, solenoid valve, and rotameter shall be provided for control of water 
irrigation rates.  These components shall be mounted in the water control cabinet. 
 
  
 
 
 

33 Utility water pumps package 

33.1   General 

system  : the utility water pumps have to deliver utility water 
to various consumers. The unit shall be package 
supply by expert vendor   

drawing numbers  :       373-12-00-007;373-20-07-001 
quantity  : 1+1 
 
medium : 
- type  : tertiary effluent  
- temperature min./max. C : 10 - 30 
- pH  : 6 - 8 
- density kg/m3 : 1000 
 
site conditions: 
- location  : outdoors  
- ambient temperature min./max. C : 5 - 35 
- humidity % : approx. 85 
- site elevation  :  
 
scope of supply  : - pumps 
    - drives and couplings 
    - base frames 
    - electrical installation 
    - all parts required for on site erection, ready 

for operation, including lubricants 
    - additional requirements as described 

121

- - 
- - 
- -

amam
hh

onditionditi
locatiolocatio
mb

sity ity 

ons: ons:

re re min./mmin./m

 

 :  : :

-

ntr
ed fed f

cabicabi

ureure
for cfor c

gagauge. ge.

UT

ater ter 



  
 

  
"     

 

   01/2015    
 

    - pipework including fittings 
                                                                                  - 2D & 3D drawings in DWG 

33.2   Pump 

make   : GRUNDFOS, HAMENIA, FLOWSERVE, 
EBARA or equal 

 
type   : centrifugal 
way of disposition  : horizontal/vertical 
design capacity of the pumps m3/h : 10, the actual capacity will be determined after 

selecting the specific equipment for utility water 
consumers.  

head  m : 70 
pump characteristics  : the pumps have to operate separate and together 

cavitation free in the whole field of operation 
 
The capacities of the pumps as mentioned above are estimated. The Bidder has to make the final 
capacity calculation based on the utility water demand of the final mechanical parts. Also he has to 
considerate with one flush point on duty and 10% spare in capacity. The calculation has to be 
approved by the client. 
The design of the process water unit has to be according to the local design rules of drinking water.  
 
The Bidder has to determine the final design. With this he has to determine the final and definitive 
heads and if necessary to change these data. 
 
pump demands  : in accordance with the general specifications 
type of wing  :  
lead-through mm :  
pump characteristics  : to be added 
minimum efficiency in 
design point  :  
axis seal  : mechanical seal/stop bush-seal/ 
flange connections: 
- suckside  :  
- pressure side  :  
side-parts  : frame attachments 
materials: 
- pumphouse and cover  :  
- wings  :  
- wearring  :  
- axis   :  
- axis bush  :  
- foundation frame  :  
- connections  :  
- coating  : in accordance with general specifications 
 
Coupling 
 
system  : flexibel 
brand/type  :  
design  : the exchange of wearing parts without 

disassembling the motor and/or the pump 
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33.3   Drive unit 

principle  : E-motor and flexible coupling 
electric motor: 
make   : 
type   : squirrel cage 
rated power kW :  
power consumption at max. capacity kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed rpm :  (  1500) 
starting method  : direct 
rated current A :  
operation  : intermittent, all in single and parallel operation;  
life time bearings (L10h acc. to ISO) h :   100,000 
lubrication  : grease 
insulation class  : F 
protection class  : IP55 
number of starts per hour  : the drive must be designed for 10 starts per hour 
base frame  : the pumps and motors are to be built together as a 

pump unit on the base frame 
weight kg : 

33.4   Pipework  including fittings 

33.4.1  Main data 
 
material pipework  : hot-dip galvanized steel 
material wall-pieces  : cast iron 
connections  : flanges 
design requirements  : as prescribed in the general specifications 
coating  : as prescribed in the general specifications 
scope of  delivery  : in accordance with the P&ID’s and the drawings. 

Further like the under mentioned specifications.  
 

33.4.2  Suction pipe pump 
 
route   : from the wall-piece up to and including the 

connection with the pumps 
diameter mm :  
fittings  : - ball valves    - pressure gauge including valve  
    - all necessary fit- and reducing pipework 
 
 
 

33.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminium constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
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- material  : stainless steel AISI 316 
 

33.6   Electrical installation 

components  : - 1 local cabinet 
    - connecting cables and cable ducts from 

terminals of junction box and cabinet to all 
electrical equipment 

    - earthing 
location cabinet  : nearby the unit including mounting constructions 
protection class / enclosure rating  : IP 65 
process control  : full automatic operation with a PLC 
operating  : via a MMI unit with function keys or a touch panel 
visualisation  : via MMI, four lines and 80 characters, or a touch 

panel with graphical display 
interface with central panel  : via hardware wiring 

-0 failure function 
-1 remote – local 
-2 analogue instrument signals release to 

operate 
 
 

34 Centrate  Pump

34.1   General 

system  : discharging wastewater from the sludge treatment 
machines to the EQ tank or to the odor control 
units by submersible pumps located in the in  the 
Centrate pumping station 

 
medium : 

type : wastewater   
- temperature min./max. C : 10 - 33 
- pH  : 6 - 8 
- density kg/m3 : 1050 
- dry solids % : 0.1 
 
scope of supply  : - pumps 
    - drives 
    - duck foot bends 
    -guide rails    - hoisting equipment 
    - electrical cables and support 
    - all parts required for on site erection, ready for 

operation 
    - additional requirements as described 
    - pipework including fittings 
                                                                                   - 2D & 3D drawings in DWG 
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34.2   Pump 

manufacturer   : GRUNDFOS/ FLYGT/ HOMA/ KSB/ ABS/ 
HYDROSTAL 

  :  
type   : submersible centrifugal pump 
impeller  : multi/ one channel 
free passage mm :  (> Ø 80) 
design capacity of the pump m3/h : 40 
differential head m : At least 10 
pump characteristics  : the pumps has to operate cavitation free in the 

whole range of operation 
    pump material should be suitable for transporting 

abrasive liquids 
 
shaft seal, sewage exposed: 
-  principle  : mechanical seal 
-  manufacturer  :  
-  type  :  
 
 
Minimal standards for pump material are presented below . Vendor is responsible for  
supplying pump Material Of Constructed (MOC) suitable for transporting abrasive liquids. 
 
materials: 
- impeller  : cast iron GG20 
- shaft  : SS 
- casing  : cast iron GG20 
- hoisting cable or chain  : SS AISI 316 
- hooks  : SS AISI 316 
- O-rings  : nitrile rubber 
- stationary wear ring  : brass 
- rotating wear ring  : SS 304 
- mechanical seal, inner  : tungsten carbide 
- mechanical seal, outer  : tungsten carbide 
- support electrical cable  : SS316-cable and clamps 
- guide bars  : SS316 
- automatic discharge connection  : cast iron GG20 
  

34.2.1  Drive 
principle  : submerged electric motor, direct coupled to the 

pump 
electric motor: 
make   : 
type   : squirrel cage 
rated power kW :  
power consumption at duty point kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed: 
- min. capacity rpm :   
- nom. capacity rpm : 
- max. capacity rpm :  (  1500) 
frequency at min. capacity Hz :  
frequency at max. capacity Hz :  
starting method  : frequency converter 
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starting current (direct on line) A : 
rated current A :  
operation  : continuous 
life time bearings (L10h according 
to ISO) h :   50,000 
lubrication  : oil bath 
insulation class  : F 
protection class  : IP68 
protective devices  : - leakage sensors for sensing the presence of 

any water in the oil,temperature 
cable length m : 15 
cable type  : NMPK-wire 
weight kg : 
 

34.3   Pipework  including fittings 

34.3.1  Main data 
 
material pipework  : SS316 
material wall-pieces  : cast iron 
connections  : flanges 
design requirements  : as prescribed in the general specifications 
coating  : as prescribed in the general specifications 
scope of  delivery  : in accordance with the P&ID’s and the drawings. 

Further like the under mentioned specifications.  

34.4   Hoisting equipment 

hoisting cable or chain  : SS AISI 316 of suitable length, with eyes and 
hooks to lift the pump 

pump guidance bars   : SS AISI 316 
 

34.5   Fastening materials 

thread type  : metric 
steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 

316) 
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 

for aluminum constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 

- material  : stainless steel AISI 316 

35 Internal sewage Pump  

35.1   General 

system  : discharging wastewater from the internal sewage 
pond to the pre treatment unit by submersible 
pumps located in the in  the internal sewage 
pumping station 
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medium : 
type : pretreated wastewater   

- temperature min./max. C : 10 - 33 
- pH  : 6 - 8 
- density kg/m3 : 1050 
- dry solids % : 0.1 
 
scope of supply  : - pumps 
    - drives 
    - duck foot bends 
    -guide rails    - hoisting equipment 
    - electrical cables and support 
    - all parts required for on site erection, ready for 

operation 
    - additional requirements as described 
    - pipework including fittings 
                                                                                  - 2D & 3D drawings in DWG 

35.2   Pump 

manufacturer   : GRUNDFOS/ FLYGT/ HOMA/ KSB/ ABS/ 
HYDROSTAL 

  :  
type   : submersible centrifugal pump 
impeller  : multi/ one channel 
free passage mm :  (> Ø 80) 
design capacity of the pump m3/h : 5 
differential head m : 5 
pump characteristics  : the pumps has to operate cavitation free in the 

whole range of operation 
    pump material should be suitable for transporting 

abrasive liquids 
 
shaft seal, sewage exposed: 
-  principle  : mechanical seal 
-  manufacturer  :  
-  type  :  
 
 
Minimal standards for pump material are presented below . Vendor is responsible for  
supplying pump Material Of Constructed (MOC) suitable for transporting abrasive liquids. 
 
materials: 
- impeller  : cast iron GG20 
- shaft  : SS 
- casing  : cast iron GG20 
- hoisting cable or chain  : SS AISI 316 
- hooks  : SS AISI 316 
- O-rings  : nitrile rubber 
- stationary wear ring  : brass 
- rotating wear ring  : SS 304 
- mechanical seal, inner  : tungsten carbide 
- mechanical seal, outer  : tungsten carbide 
- support electrical cable  : SS316-cable and clamps 
- guide bars  : SS316 
- automatic discharge connection  : cast iron GG20 
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35.2.1  Drive 
principle  : submerged electric motor, direct coupled to the 

pump 
electric motor: 
make   : 
type   : squirrel cage 
rated power kW :  
power consumption at duty point kW :  
power supply V/Hz : 3 x 400 / 50 
rated speed: 
- min. capacity rpm :   
- nom. capacity rpm : 
- max. capacity rpm :  (  1500) 
frequency at min. capacity Hz :  
frequency at max. capacity Hz :  
starting method  : frequency converter 
starting current (direct on line) A : 
rated current A :  
operation  : continuous 
life time bearings (L10h according 
to ISO) h :   50,000 
lubrication  : oil bath 
insulation class  : F 
protection class  : IP68 
protective devices  : - leakage sensors for sensing the presence of 

any water in the oil,temperature 
cable length m : 15 
cable type  : NMPK-wire 
weight kg : 
 

35.3   Pipework  including fittings 

35.3.1  Main data 
 
material pipework  : SS316 
material wall-pieces  : cast iron 
connections  : flanges 
design requirements  : as prescribed in the general specifications 
coating  : as prescribed in the general specifications 
scope of  delivery  : in accordance with the P&ID’s and the drawings. 

Further like the under mentioned specifications.  

35.4   Hoisting equipment 

hoisting cable or chain  : SS AISI 316 of suitable length, with eyes and 
hooks to lift the pump 

pump guidance bars   : SS AISI 316 
 

35.5   Fastening materials 

thread type  : metric 
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steel structures:  : bolts, nuts and washers A4 (stainless steel AISI 
316) 

stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316, 
for aluminum constructions insulators shall be 
used 

anchor bolts and anchor rails: 
- dimensions mm : minimum M12 
- material  : stainless steel AISI 316 
 
 

 
 
 

36Gates and penstocks 

36.1  Penstocks  and sluice gates 

Penstocks and gates shall generally be of the rising spindle type. 
The spindle, frame and plates shall be manufactured from stainless steel, shall be suitably threaded and 
shall operate the penstock via a gunmetal nut, mounted in the headstock. The screw pitch shall be 
designed to allow one-man operation of the handwheel. Mating parts such as spindles and nuts shall be 
marked to ensure correct matching on site. 
 
The channel gates will be designed to allow bottom free pass for cleaning and drainage.  
 
No bolts or fastening devices are allowed at wet area of the gate. 
 
Penstocks and sluice gates shall be provided only by following makers: GEREG, ORBINOX, 
HAKOHAV 
 
Stainless steel  penstocks 
The door shall be manufactured from SS316 and shall be provided with adequate reinforcing ribs. The 
door sealing trim shall be manufactured from bronze and the sealing faces shall be machined to match 
those of the frame. The door shall also be provided with machined snugs to match the guide strips. 
 
The frame shall be manufactured from SS316 and provided with a bronze sealing face. The frame shall 
be of robust unit construction and fitted with meehanite side guides having machined taper faces to the 
underside. 
The frame shall also carry the spindle retaining plate. 
 
Synthetic type 
The door shall be of sandwich construction manufactured from an outer rigid compressed composite 
plastic of high tensile and impact strength, stabilised against ultra violet degradation with an inner 
cellular polymer filler, steel reinforced. 
 
The frame shall be painted as detailed in the Painting Specification and shall be of sufficient thickness 
and dimensions to give adequate rigidity. The sealing faces shall be manufactured from a high wear 
resistant low friction polyolefin, with provision being made for adjustment of seal compression. 

36.2  Headstocks and extension spindles  

Headstocks shall have cast iron pillars and handwheels and incorporate ball bearings. Handwheels shall 
be of adequate diameter so as to allow one-man operation without excessive effort, and if necessary shall 
be geared. 
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Extension spindles shall be of mild steel, with sufficient number of cast iron guide brackets provided to 
prevent distorting of the spindle. Guide brackets shall be `bolt on' pattern complete with fixing bolts. 
 

36.3  Stoplogs (synthetic type) 

The frame shall be mild steel fabricated, grit blasted, zinc sprayed and epoxy painted, complete with 
counter sunk fixings for holding down bolts. It shall comprise side channels and flush invert lower frame 
member. 
 
The logs shall be of sandwich construction with outer surface of rigid compressed composite plastic with 
high tensile and impact strength, stabilised against ultra violet light. The inner material shall be rigid 
cellular polymer of high strength and low density. Additional strength may be provided by a steel matrix. 
They shall be fitted with lifting eyes on top and recesses on the bottom. 
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37Instrumentation

37.1  DO measurement 

quantity  :  
Measuring principle  : Optical sensor based on LDO electrods with 

internal temperature measurement 
Manufacturer                                                            :HACH LANGE,ENDRESS+HAUSR, ABB 
Process 
Medium  : waste water with activated sludge 
Temp. min/nom/max  : 0/20/30 C 
Temp. ambient  : 5/20/35 C 
 
Sensor 
Manufacturer /Supplier   :HACH,LANGE,ENDRESS+HAUSR,     ABB   
Type / model  : LDO 2 electrode  
Process mounting  : Immersion in reactor 
Measuring range  : 0.05-20   unit : mg O2/l 
Protection class cable side  : IP68 for direct immersion. r 
Remaining facilities  :  
Measuring principle  : optical screen 
Self cleaning  : water \ air 
 
Amplifier/convertor 
Manufacturer /Supplier   :   
Type / model   :   
Mounting place  : Wall in a closet 
Protection class   : IP65 
measuring width   : 0 - 20   unit: mg O2/l ; 10-500C 
Power supply   : 24 VDC \  230 VAC 
Output signal analog    : 4 - 20 mA (DO & Temperature) 
Digital display              :Local alpha numeric with analytic  

value and temp 
Adjusting facility   : on site 
Digital output   : 4 x SPDT 24 VDC 230 VAC 
Analog output  : 4 - 20 mA 
Cable length sensor   : 10 m 
Cable sensor extension   :  50 
 
Sensor + amplifier/convertor 
response time (3 dB)   : <10 sec 

Accessories 
Manufacturer /Supplier  :   
Type / model                                                                 :  Immersion system made of 316 St.  

St. ( up to 2 meters ) 
Include mounting hardware and St. St. pipe 
and all necessary equipment’s. Mount on rail 
size up to 50 mm 

 
implementation  : plunge (immersion assembly with ability to 

adjust depth and easy disassemble ); mounting 
bracket & pole (for tank rim mounting)  
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Mounting :  post; thermical zinced steel,  
   diameter  50 mm 
Electrode cleaning head : Cleaning head for LDOsc, Include 2/2 

solenoid valve with same power supply as 
controller. Include 10 meters  pipe to connect 
the electrodes 

Compressed air (if the cleaning method is with air) : Local air compressor. 230 VAC with 25L 
vessel. With local pressure regulator to adjust 
pressure outlet 

 
Accuracy (sensor + transmitter + amplifier +convertor) 
non linearity  : 3 %FS 
hysteresis+repeatability  : 3 %FS 
temp.dependently  : 1 %FS/K 

37.2  pH measurement in influent pipe 

quantity  :  
Measuring principle  : differential method with internal reference 

system for stable measurement with 
exchangeable salt bridge  

Manufacturer  : HACH LANGE, ABB, 
    ENDRESS+HAUSER 
 
Process 
Medium  : waste water with activated sludge 
Temp. min/nom/max  : 0/20/30 C 
Temp. ambient  : 5/20/35 C 

Sensor 
Manufacturer /Supplier   :   
Type / model   :   
Process mounting   : Immersion in reactor 
Measuring range   : 0-14   unit : pH 
Process contact   : Glass, Viton, EPDM, ryton 
Non-wetted parts   : Epoxy painted aluminum 
Protection class   : IP68 for direct immersion 
Cable length   :10 meter 
 
Amplifier/convertor 
Manufacturer /Supplier   :   
Type / model   :   
Mounting place   : Wall in a closet   
Protection class   : IP65 
Power supply   : 24 VDC \  230 VAC 
Output signal analog    : 4 - 20 mA 
Digital measuring value display   : Membrane keyboard, liquid crystal display   : 
pH, temperature,  electric current  
Accuracy   : 0.01 pH 
Repeatability   : 0.01 pH 
 
Sensor + amplifier/convertor 
response time (3 dB)   : <10 sec 
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Accessories 
Manufacturer /Supplier  :   

Type / model  :  Immersion system made of 
316 St. St. ( up to 2 meters ) 

Include mounting hardware and St. St. pipe 
and all necessary equipment’s. Mount on rail 
size up to 50 mm 

 
implementation  : plunge (immersion assembly with ability to 

adjust depth and easy disassemble ); mounting 
bracket & pole (for tank rim mounting)    

Mounting   : post; hot-dip galvanized steel, PP 
     diameter  50 mm 
 
 
 
 

37.3  Electrical Conductivity (EC) measurement in influent pipe 

quantity  :  
Measuring principle  : Conductivity sensor based on inductive 

electrode with internal temperature 
measurement 

Manufacturer  : HACH LANGE, ABB 
    ENDRESS+HAUSER 
 
Process 
Medium  : effluent or wastewater with activated  
    sludge 
Temp. min/nom/max  : 0/20/30 C 
Temp. ambient  : 5/20/35 C 
 
Sensor 
Manufacturer /Supplier   :   
Type / model   :   
Process mounting   : Immersion in reactor 
Measuring range   : 0-20 
 unit  : milisiemens 
Process contact   : Viton, EPDM, PP 
     Ceramic 
Non-wetted parts   : SS 
Protection class  : IP68 
Cable length  : 10 meter 
 
Amplifier/convertor 
Manufacturer /Supplier   :   
Type / model   :   
Mounting place   : wall in a closet 
Protection class   : IP65 
Power supply   : 24 VDC \  230 VAC 
Output signal analog    : 4 - 20 mA 
Digital measuring value display   : Local alpha numeric with analytic  
    value and temp  
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Accuracy   : 1% of full scale 
 
Sensor + amplifier/convertor 
response time (3 dB)   : <10 sec 
 
Accessories 
Manufacturer /Supplier  :   

Type / model  :  Immersion system made of 
316 St. St. ( up to 2 meters ) 

Include mounting hardware and St. St. pipe 
and all necessary equipment’s. Mount on rail 
size up to 50 mm 

 
implementation  : plunge (immersion assembly with ability to 

adjust depth and easy disassemble ); mounting 
bracket & pole (for tank rim mounting)    

Mounting   : post; hot-dip galvanized steel, PP, SS 
     diameter  50 mm 
 
 

37.4  Sampling machine 

quantity  :  
Measuring principle  : Fixed or Mobile sampling machine  
    with :Integrated refrigerator, Up to 24  
    sampling boxes Automatic suction  
    pump Possibility to take samples  
    according to time or proportional to  
    flow thanks to the 4-20 mA signal  
    given. 
Manufacturer  : HACH LANGE,  
    ENDRESS+HAUSER 
 
Process 
Medium  : effluent or wastewater with activated  
    sludge 
Temp. min/nom/max  : 0/20/30 C 
Temp. ambient  : 5/20/35 C 
 
Equipment 
Manufacturer /Supplier   :   
Type / model   :   
Process connection   : with flexible transparent tube 
Sampling range   : 1 to 24 sampling boxes, of at least  
     250 ml each box 
Time between 2 consecutive sampling (min/Max)    :  1 min / 12 h 
Sampling options   : - according to time 
     - according to a 4-20 mA input (to  
       allow sampling proportional to the  
       flow) 
Maximum number of sampling to shutoff   : at least 500 
Suction pump   : included 
Cabinet Material                                                            : Linear, low-density polyethylene,  
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UV inhibitor 
Controller Material                                                         : submersible, watertight, dust tight, 

corrosion and ice resistant; NEMA 4X,6 
Refrigerator system                                                        : Refrigeration components and  

copper plumbing corrosion protected with 
conformal coating;  
all exposed copper tubing is insulated to 
avoid sweating and condensation 

Size    : must contain all the 24 sampling  
      Boxes 
Compressor location   : Top mounted to prevent damages  
     from liquids or gases. 
Thermostat         : Microprocessor controlled  

thermostat  maintains sample liquid at 4±1°C 
Controller   :Local with local graphic display and 

programmable key pads. Sampling 
proportional flow or time pace. 

Power supply    : 230 V / 50 Hz 
Internal backup battery                                                    : 5 year lithium battery maintains  

Program settings and real time clock 
Protection against over fill                                             :Include 
Liquid detector                                                               :Ultrasonic 
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37.5  Chlorine meter 

quantity  :  
Measuring principle : Amperometric sensor or photometric 
     
Manufacturer  : HACH LANGE, ABB,  
    ENDRESS+HAUSER 

Process 
Medium  : final treated effluent  
Temp. min/nom/max  : 0/20/30 C 
Temp. ambient  : 5/20/35 C 
 
Sensor 
Manufacturer /Supplier   :   
Type / model   :   
Process mounting   : On panel 
Measuring range   : 0.00 – 10 mg/l Chlorine ( Total ) 
Compensation   : pH differential electrode 
Process contact  : Glass, SS 316L, Viton, EPDM, Ceramic, 

CPVC  
Non-wetted parts   : Epoxy painted aluminum 
Cable length                                                                   : 10 meters 
 
Amplifier/convertor 
Manufacturer /Supplier   :   
Type / model   :   
Mounting place   : wall in a closet 
Protection class   : IP65 
Power supply   : 24 V DC or 230 VAC 
Output signal analog    : 4 - 20 mA 
Digital measuring value display  : Local alpha numeric with analytic value and 

temp 
display   : mg/l, temperature, electric current  
Accuracy  : 10% of reference method ( DPD ) at pH 

below 8.5 
Sample flow   :30-50 L/h at max 0.5 Bar 
 
Sensor + amplifier/convertor 
response time (3 dB)   : <10 sec 
 
Accessories 
Manufacturer /Supplier   :  
Type / model   :  Complete system mounted on St. St panel. 

Include Chlorine and pH measuring cells, 
Include inductive flow switch, Include 
communication module. 

implementation   : sample cell 
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37.6  Turbidity & TSS measurement in secondary and tertiary effluent 

quantity  :   
Measuring principle  : Optical sensor based on Scatter light 
Manufacturer  : HACH LANGE, ABB,  
    ENDRESS+HAUSER 
 
Process 
Medium  : secondary effluent before and after  
    filtration 
Temp. min/nom/max  : 0/20/30 C 
Temp. ambient  : 5/20/35 C 
 
Sensor 
Manufacturer /Supplier   : 
Type / model   :   
Process mounting   : Immersion in reactor 
Measuring range   : 0-400    
            unit  : NTU 
Process contact  : SS 316L, Viton, EPDM, Ceramic, PVC, 

Sapphire windows 
Non-wetted parts   : Epoxy painted aluminum 
Protection class   : IP68 
Sensor cleaning    :Wiper controlled by controller 
Integral cable length  : 10 meters 
 
Amplifier/convertor 
Manufacturer /Supplier   :  
Type / model   :   
Mounting place   : wall in a closet 
Protection class   : IP65 
measuring width   : 0 - 400   
 unit : NTU 
Power supply   : 24 V DC or 230 VAC 
Output signal analog    : 4 - 20 mA 
Digital measuring value display  : Local alpha numeric with analytic value and 

temp 
Display  : NTU, temperature, electric current  
Accuracy  : 1-3% of reading for turbidity, 5% for TSS 
 
Sensor + amplifier/convertor 
response time (3 dB)   : <10 sec 
 
Accessories 
Manufacturer /Supplier  :   

Type / model  :  Immersion system made of 
316 St. St. ( up to 2 meters ) 

Include mounting hardware and St. St. pipe 
and all necessary equipment’s. Mount on rail 
size up to 50 mm 

 
implementation  : plunge (immersion assembly with ability to 

adjust depth and easy disassemble ); mounting 
bracket & pole (for tank rim mounting)    
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Mounting   : post; hot-dip galvanized steel, PP, SS 
     diameter  50 mm 
 
 

37.7  Flow measurement by Magnetic Induction 

quantity  :  
Measuring principle  : magnetic inductive 
Manufacturer  : ENDRESS+HAUSER, KROHNE,  
    SIEMENSE 
 
Process 
Medium  : raw wastewater/ sludge  
TSS  :  from 10 mg/l up to 1800 mg/l  
Temp. min/nom/max  : 0/20/30 C 
Temp. ambient  : 5/20/35 C 
Pressure  : up to 3 bar  
conductivity  : about 2.0 dSiemens 
 
Sensor
Manufacturer /Supplier   :   
Type / model   :   
Measuring range m3/h  :   
Material electrode   : Stainless steel 
Material liner   : Hard rubber 
Material housing   : coated steel 
Earthing rings   : yes 
Material earthing rings   : HasteloyC/stainless steel/ Titaan/  
     Platina 
Protection class   : IP67 for installation above the  

ground, IP68 for installation below ground 
level. 

Grounding system    :Virtual Grounding system without  
    additional electrodes inside the meter. 
Remaining facilities   :  
Process connections   : Flanges 
Process mounting   : In the pipe in full pipe flow profile  
    area. 
Integral cable length    : 10 meters can be extended up to 500  
     Meters 
 
Amplifier/convertor 
Manufacturer /Supplier   :   
Type / model   :   
Mounting place   : wall, pipe 
Protection class   : suitable for direct spatter 
Power supply   : 24 V DC  
Output signal analog    : 4 - 20 mA 
Output signal direction   : - 
Output signal m3 pulse                           : potential free contact, pulse  

width > 1 sec. at nominal flow  
the pulse frequency must be 
about 1pulse per 10 minutes. 
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Digital measuring value display  : yes 
Adjustment facility  : to be delivered calibrated, calibration  
    on site and in factory 
Remaining facilities  : - 
Empty pipe detection                                                    :By software without additional  

electrodes in the sensor. 
 

 

37.8   Radar Level measurement  

quantity   
Measuring principle  : radar  
Manufacturer  : WESS, SIEMENSE, KROHN 
 
Process 
Medium  : effluent or waste water with activated  
     Sludge 
Temp. min/nom/max  : 0/20/30 C 
Temp. ambient  : 5/20/35 C 
 
Sensor
Manufacturer /Supplier   :   
Type / model   :   
Process mounting   : Above measuring point 
Measuring range   : 0- 8          unit : meter 
Protection class    : IP67 
Remaining facilities   :  
Sensor material   : PVDF 
Accessories   : sun protection cover for level  
     Measurement 
 
Amplifier/convertor 
Manufacturer /Supplier   :   
Type / model   :   
Mounting place   : on flange\screwed 
Protection class   : IP65 
measuring width   : 0 - 10   unit : m 
Power supply   : 24 V DC  
Output signal analog    : 4 - 20 mA 
Digital measuring value display   : measured value & status 
Digital Display    : Local alpha numeric  
Adjusting facility   : on site 
Remaining facilities   :  
 
Accuracy (sensor + transmitter + amplifier +convertor) 
non linearity  : 0.25 %FS 
hysteresis + repeatability  : 0.25%FS 
temp. dependently  : 0.02 %FS/K 
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37.1  Guided Radar Level measurement  

quantity   
Measuring principle  : guided radar  
Manufacturer  : WESS, SIEMENSE, KROHN 
 
Process 
Medium  : scum   
Temp. min/nom/max  : 0/20/30 C 
Temp. ambient  : 5/20/35 C 
 
Sensor
Manufacturer /Supplier   :   
Type / model   :   
Process mounting   : Above measuring point 
Measuring range   : 0- 8          unit : meter 
Protection class    : IP67 
Remaining facilities   :  
Sensor material   : PVDF 
Accessories   : sun protection cover for level  
     Measurement 
Guiding cable length meter  : 20  
 
Amplifier/convertor 
Manufacturer /Supplier   :   
Type / model   :   
Mounting place   : on flange\ screwed  
Protection class   : IP65 
measuring width   : 0 - 10   unit : m 
Power supply   : 24 V DC  
Output signal analog    : 4 - 20 mA 
Digital measuring value display   : measured value & status 
Digital Display    : Local alpha numeric  
Adjusting facility   : on site 
Remaining facilities   :  
 
Accuracy (sensor + transmitter + amplifier +convertor) 
non linearity  : 0.25 %FS 
hysteresis + repeatability  : 0.25%FS 
temp. dependently  : 0.02 %FS/K 
 

37.1  Ultrasonic  Level measurement  

quantity   
Measuring principle  : ultrasonic  
Manufacturer  : WESS, SIEMENSE, KROHN 
 
Process 
Medium  : wastewater\effluent 
Temp. min/nom/max  : 0/20/30 C 
Temp. ambient  : 5/20/35 C 
 
Sensor
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Manufacturer /Supplier   :   
Type / model   :   
Process mounting   : Above measuring point 
Measuring range   : 0- 8          unit : meter 
Protection class    : IP67 
Remaining facilities   :  
Sensor material   : PVDF 
Accessories   : sun protection cover for level  
     Measurement 
  
Amplifier/convertor 
Manufacturer /Supplier   :   
Type / model   :   
Mounting place   : on flange/screwed 
Protection class   : IP65 
measuring width   : 0 - 10   unit : m 
Power supply   : 24 V DC  
Output signal analog    : 4 - 20 mA 
Digital measuring value display   : measured value & status 
Digital Display    : Local alpha numeric  
 
Adjusting facility   : on site 
Remaining facilities   :  
 
Accuracy (sensor + transmitter + amplifier +convertor) 
non linearity  : 0.25 %FS 
hysteresis + repeatability  : 0.25%FS 
temp. dependently  : 0.02 %FS/K 
 

37.2  Pressure transmitters for air pipe 

Number    :  
Measuring principle                               : Gauge pressure 
 
Process 
Medium    : air 
Temp. of medium  min/nom/max: 10/20/120 C 
Temp. ambient     min/nom/max: 10/20/120 C 
 
Sensor 
Manufacturer /Supplier  :  
Type / model   :  
Process mounting                                     : screw npt 0.5"\0.25" 
Material membrane                                  : SS 316 
Protection class cable side                       : IP67 
Remaining facilities                                : PVC protection pipe 
 
Amplifier/convertor 
Manufacturer /Supplier  :  
Type / model   :  
Mounting place                                       :  
Power supply                                           : 24 VDC 
Remaining facilities  :  
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Output signal analogue                            : 4-20 mA 
Display                                                    : local 
 
Accuracy (sensor + transmitter + amplifier +convertor) 
non linearity    : 0.1 %FS 
hysteresis+repeatability  : 0.1 %FS 
temp.dependently   : 0.02 %FS/K 
 

37.1  Pressure indicator  

Number    :  
Measuring principle                               : Gauge pressure 
 
Process 
Medium    : waste water\sludge 
Temp. of medium  min/nom/max: 10/20/40 C 
Temp. ambient     min/nom/max: 10/20/40 C 
 
Sensor 
Manufacturer /Supplier  :  
Type / model   :  
Process mounting                                     : screw npt 0.5"\0.25" 
Material membrane                                  : SS 316 
Protection class cable side                       : IP67 
Remaining facilities                                : PVC protection pipe 
 
if the medium is sludge, a protective membrane is required  
 
Amplifier/convertor 
Manufacturer /Supplier  :  
Type / model   :  
Mounting place                                       :  
Power supply                                           : 24 VDC 
Remaining facilities  :  
Output signal analogue                            :  
Display                                                    : local 
 
Accuracy  
non linearity    : 0.1 %FS 
hysteresis+repeatability  : 0.1 %FS 
temp.dependently   : 0.02 %FS/K 

37.2   Level measurement by hydrostatic pressure 

Tag nubmers   : 
Number    :  
Measuring principle                               : hydrostatic 
 
Process 
Medium    : waste water 
Temp. of medium  min/nom/max: 10/20/40 C 
Temp. ambient     min/nom/max: 0/20/40 C 
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Sensor 
Manufacturer /Supplier  :  
Type / model   :  
Process mounting                                    : flange DN50, PN16/screw thread G1½ 
Material membrane                                 : ceramic 
Protection class cable side                      : IP68 
Remaining facilities                               : PVC protection pipe 
 
Amplifier/convertor 
Manufacturer /Supplier  :  
Type / model   :  
Mounting place                                    : on flange 
Power supply                                        : 24 VDC 
Remaining facilities  :  
Output signal analogue                         : 4-20 mA 
 
Accuracy (sensor + transmitter + amplifier +convertor) 
non linearity                                       : 0.2 %FS 
hysteresis+repeatability                      : 0.2 %FS 
temp.dependently                               : 0.02 %FS/K 

37.3  Floating level switch 

quantity  :  
Measuring principle  : floating “pears”, by internal contact  
    of a conducting liquid metal,  
    changing while the “pear” is  
     horizontal or vertical 
Manufacturer  : ATMI, FLYGT, ABB 
 
Process 
Medium  : effluent or waste water with activated  
     sludge   
Temp. min/nom/max  : 0/20/30 C 
Temp. ambient  : 5/20/35 C 

Sensor 
Manufacturer /Supplier  :  
Type / model  :  
Protection class   : IP67 
Remaining facilities  :  
 

37.4  Air flow meter  

quantity  : 
Measuring principle : Thermal mass or pito flow  
  measurement  
Manufacturer  : ENDRESS+HAUSER, FOX 
Location  : respecting straight flow requirement  
    manufacturer 
Process 
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Medium  : gas (air), oxygen 
Temp min/nom/max  :  20/80/120   C 
Temp. ambient  : 5/20/35 C 
Pressure  : 2 bar(a) 
 
Sensor
Manufacturer /Supplier  :   
Type / model  :   
Process connection  : Insertion tube 
Measuring range  : 500-5,000   Nm3/h 
Material housing  : stainless steel 316 
Protection class cable side  : IP67 for installation above the ground 
Straight pipe required  : 25D 
Calibration    : to be delivered calibrated, calibration  
    on site and in factory 
 
 
Amplifier/convertor 
Manufacturer /Supplier  :   
Type / model  :   
Mounting place  : integrated in sensor 
Protection class  : IP67 
measuring width  : 500-5,000 Nm3/h 
Power supply  : 24 V DC  
Output signal analog   : 4 - 20 mA 
Output signal direction  : - 
Output signal m3 pulse  : potential free contact, 1 pulse per m3 
Digital measuring value display  : local display of measured value,  
   status & total count 
Adjustment facility:  : to be delivered calibrated, range  
    adjustable  on site and in factory 
Calibration verification   : On Site via CAL-V automatic  

 procedure without need to disassemble the 
sensor from the pipe or stop the process 

accuracy   : ± 1% of reading ± 0.2% of full scale. 
Remaining facilities  : - 
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