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ABSTRACT  

This project contains: 72 pages, 31 illustrations, 2 tables, 5 annexes, 19 bibliographical sources  

Keywords: SCADA systems, wastewater treatement plant, PLC, HMI, Software, Hardware, License, 

screens, automation, communication network.  

The object of study: Automation of the wasterwater treatment plant.  

The aim of the project: Creating the program for the automation of the wastewater treatment plant.  

In this project, the problem was the realization of a SCADA system and automation system that will 

reduce the costs of maintenance, will increase energy efficiency and will help to improve the quality of 

wastewater that drains into the river and which comes directly from the sewerage of Tbilisi and 

Gardabani. The automated station will work non-stop, with high efficiency in water quality and cleaning. 

The warranty of this station is 25 years without mechanical defects, from which comes the decrease on 

the maintenance expenses towards a non-automated station. 

This project includes:  

- Identification of each object and description of destination and function. Its automation and 

compentence are in accordance with the specification.  

- Making communication between hardware and building a single network  

- Making graphical user interfaces for SCADA system and established control condition.  

- Creation and implementation of SCADA system was conducted at the company's request 

„STRABAG” Bucuresti, România, in collaboration with „Salonix” Chisinau, Moldova.  

Project general description: 

Country:  Georgia 

Location: Gardabani 

Client: Gardabani Sewage Treatment Plant LLC, Tbilisi 

Architect: Regierungsbaumeister Schlegel GmbH & Co. KG 

General designer: HPC AG Germany 

Electrical and automation and SCADA works special designer: Salonix-TEH SRL 

Inlet flow: Nominal flow 470.000 m3/day, Maximum flow 676.500 m3/day. 

Construction Period: 08/2017 – 05/2018 (9 Months) 

Main contract value: € 13,68 Mio. 



 

3  

  

INTRODUCTION ......................................................................... Error! Bookmark not defined. 

1. General description of the water treatment plant Gardabani ...... Error! Bookmark not defined. 

1.1. General description the chambers ........................................... Error! Bookmark not defined. 

1.1.1 Inlet chamber (035) .................................................... Error! Bookmark not defined. 

1.1.2 Admission building (060)........................................... Error! Bookmark not defined. 

1.1.3 PU Coarse screen (061) ............................................. Error! Bookmark not defined. 

1.1.4 Fine screen building (065) ......................................... Error! Bookmark not defined. 

1.1.5 Fine screen PU (066) .................................................. Error! Bookmark not defined. 

1.1.6 Aerated grit and grease removal combined with high loaded aeration tank A-

stage (070) ........................................................................... Error! Bookmark not defined. 

1.1.7 Distribution well PST (105) ........................................ Error! Bookmark not defined. 

1.1.8 Primary sedimentation tanks (111,112,113,114,115) Error! Bookmark not defined. 

1.1.9 Outlet channel (200) ................................................... Error! Bookmark not defined. 

1.1.10 Primary sludge pumping station (object 120) + Return sludge pumping station 

(object 125) .......................................................................... Error! Bookmark not defined. 

1.1.11 Digested sludge pumping station (object 315) + Return sludge pumping 

station for PST 115 (object 320) ......................................... Error! Bookmark not defined. 

1.1.12 Primary sludge thickener (260) + PU Picket fence (261) ...... Error! Bookmark not 

defined. 

1.1.13 Thickened primary sludge pumps (265) ................. Error! Bookmark not defined. 

1.1.14 Aerobic digester (310) ............................................. Error! Bookmark not defined. 

1.1.15 Sludge machinery station (410) .............................. Error! Bookmark not defined. 

1.1.16 Precipitation station (350) ....................................... Error! Bookmark not defined. 

1.1.17 Flocculant station (360) ........................................... Error! Bookmark not defined. 

1.1.18 Air purification pre-thickener (270) ......................... Error! Bookmark not defined. 

1.1.19 Air purification aerobic digester (370) .................... Error! Bookmark not defined. 

1.1.20 Potable water booster station (390) ........................ Error! Bookmark not defined. 

1.1.21 Dewatering pumping station (300) .......................... Error! Bookmark not defined. 

1.2. Functional description the chambers ....................................... Error! Bookmark not defined. 

1.2.1 Inlet chamber (035) .................................................... Error! Bookmark not defined. 

1.2.2 Admission building (060)........................................... Error! Bookmark not defined. 

1.2.3 PU Coarse screen (061) ............................................. Error! Bookmark not defined. 



 

4  

  

1.2.4 Fine screen building (065) ......................................... Error! Bookmark not defined. 

1.2.5 Fine screen PU (066) .................................................. Error! Bookmark not defined. 

1.2.6 Aerated grit and grease removal combined with high loaded aeration tank A-

stage (070) ........................................................................... Error! Bookmark not defined. 

1.2.7 Distribution well PST (105) ........................................ Error! Bookmark not defined. 

1.2.8 Primary sedimentation tanks 110 (111,112,113,114,115) ....... Error! Bookmark not 

defined. 

1.2.9 Outlet channel (200) ................................................... Error! Bookmark not defined. 

1.2.10 Primary sludge pumping station (object 120) + Return sludge pumping station 

(object 125) .......................................................................... Error! Bookmark not defined. 

1.2.11 Digested sludge pumping station (object 315) + Return sludge pumping 

station for PST 115 (object 320) ......................................... Error! Bookmark not defined. 

1.2.12 Primary sludge thickener (260) + PU Picket fence (261) ...... Error! Bookmark not 

defined. 

1.2.13 Thickened primary sludge pumps (265) ................. Error! Bookmark not defined. 

1.2.14 Aerobic digester (310) ............................................. Error! Bookmark not defined. 

1.2.15 Sludge machinery station (410) .............................. Error! Bookmark not defined. 

1.2.16 Precipitation station (350) ....................................... Error! Bookmark not defined. 

1.2.17 Flocculant station (360) ........................................... Error! Bookmark not defined. 

1.2.18 Air purification pre-thickener (270) ......................... Error! Bookmark not defined. 

1.2.19 Air purification aerobic digester (370) .................... Error! Bookmark not defined. 

1.2.20 Potable water booster station (390) ........................ Error! Bookmark not defined. 

1.2.21 Dewatering pumping station (300) .......................... Error! Bookmark not defined. 

2. Making architecture and choosing hardware and software ......... Error! Bookmark not defined. 

2.1 General architecture for the SCADA system............................. Error! Bookmark not defined. 

2.2 Hardware components ............................................................. Error! Bookmark not defined. 

2.2.1 PLC ...................................................................................... Error! Bookmark not defined. 

2.2.2 HMI ...................................................................................... Error! Bookmark not defined. 

2.2.3 Server ................................................................................... Error! Bookmark not defined. 

2.2.4 Frequency converter ............................................................. Error! Bookmark not defined. 

2.2.5 Other components ................................................................. Error! Bookmark not defined. 

2.3 Software components ............................................................... Error! Bookmark not defined. 

2.3.1 Soft ....................................................................................... Error! Bookmark not defined. 



 

5  

  

2.3.2 License .................................................................................. Error! Bookmark not defined. 

3. SCADA screens and object operation mod ................................. Error! Bookmark not defined. 

3.1 Inlet chamber (035) and dewatering pumping station (300) ..... Error! Bookmark not 

defined. 

3.2 Admission building (060) and PU coarse screen (061) ............. Error! Bookmark not 

defined. 

3.3 Fine screen building (065) and PU fine screen (066) . Error! Bookmark not defined. 

3.4 Aerated grit and grease removal combined with high loaded aeration tank A-

stage (070) ........................................................................... Error! Bookmark not defined. 

3.5 Primary sedimentation tanks 110 (111,112,113,114,115) and outlet channel 

(200) ..................................................................................... Error! Bookmark not defined. 

3.6 Primary sludge pumping station (object 120) + Return sludge pumping station 

(object 125) .......................................................................... Error! Bookmark not defined. 

3.7 Digested sludge pumping station (object 315) + Return sludge pumping station 

for PST 115 (object 320) ..................................................... Error! Bookmark not defined. 

3.8 Primary sludge thickener (260) + PU Picket fence (261) and Thickened primary 

sludge pumps (265) ............................................................ Error! Bookmark not defined. 

3.9 Aerobic digester (310) and defoaming agent (340) .... Error! Bookmark not defined. 

3.10 Sludge machinery station (410) ................................. Error! Bookmark not defined. 

3.11 Precipitation station (350) and potable water booster station (390). .............. Error! 

Bookmark not defined. 

3.12 Flocculant station (360) .............................................. Error! Bookmark not defined. 

CONCLUZIONS ........................................................................... Error! Bookmark not defined. 

BIBLIOGRAPHY ..................................................................................................................... 6 

 

  

    

 

 

 

 



 

6  

  

 

 

 

BIBLIOGRAPHY  

1. Vasile Rachier, Utilizarea si programarea controlerelor, îndrumar de curs.  

2. Nucă Ilie, Acționări elecrice, îndrumar de curs.  

3. Virginia Ivanov Sisteme integrate de monitorizare si control pentru echipamente electrice, 

Editura Universitaria, Craiova, 2008  

4. Tudor Ciuru, Echipamente Moderne de Automatizare si Utilaje Tehnologice Industriale. 

Îndrumar de documentare, programare si aplicare practica. Editura Tehnica – INFO, Chisinau 

2009.  

5. Андреев Е.Б., Куцевич Н.А., Синенко О.В. - SCADA-системы: взгляд из нутри.   

6. https://new.siemens.com/global/en/products/automation/systems/industrial/plc/simatic-s7-

1500.html (accessed at 10.10.2018) 

7. http://www.produktinfo.conrad.com/datenblaetter/1300000-1399999/001359103-an-01-en-

SIMATIC_HMI__KTP700_BASIC.pdf (accessed at 10.10.2018) 

8. https://www.dell.com/en-us/work/shop/desktop-and-all-in-one-pcs/precision-

t1700/spd/precision-t1700-workstation (accessed at 10.10.2018) 

9. https://www.schneider-electric.com/en/product-range-presentation/62317-altivar-process-

atv600/#tabs-top (accessed at 10.10.2018) 

10. https://www.cse-uniserve.com.au/siemens/siemens-scalance-x-100-series-switches (accessed at 

10.10.2018) 

11. https://w3.siemens.com/mcms/distributed-io/en/ip20-systems/et-200sp/system-

overview/Pages/default.aspx (accessed at 10.10.2018) 

12. https://www.fortinet.com/content/dam/fortinet/assets/data-sheets/FortiGate_90E_Series.pdf 

(accessed at 10.10.2018) 

13. https://ru.wikipedia.org/wiki/Simatic_WinCC (accessed at 10.10.2018) 

14. http://elearning.utm.md/moodle/mod/folder/view.php?id=33529 

15. http://www.probiting.ro/probit/backup/Documents/Expozitie/Altele/Hidrofor.doc 

16. http://www.referatele.com/referate/diverse/online19/Proiect-Ingineria-Reglarii-Automate---

Automatizarea-unei-statii-de-pompare-a-produselor-petroliere-r.php 

https://new.siemens.com/global/en/products/automation/systems/industrial/plc/simatic-s7-1500.html
https://new.siemens.com/global/en/products/automation/systems/industrial/plc/simatic-s7-1500.html
http://www.produktinfo.conrad.com/datenblaetter/1300000-1399999/001359103-an-01-en-SIMATIC_HMI__KTP700_BASIC.pdf
http://www.produktinfo.conrad.com/datenblaetter/1300000-1399999/001359103-an-01-en-SIMATIC_HMI__KTP700_BASIC.pdf
https://www.dell.com/en-us/work/shop/desktop-and-all-in-one-pcs/precision-t1700/spd/precision-t1700-workstation
https://www.dell.com/en-us/work/shop/desktop-and-all-in-one-pcs/precision-t1700/spd/precision-t1700-workstation
https://www.schneider-electric.com/en/product-range-presentation/62317-altivar-process-atv600/#tabs-top
https://www.schneider-electric.com/en/product-range-presentation/62317-altivar-process-atv600/#tabs-top
https://www.cse-uniserve.com.au/siemens/siemens-scalance-x-100-series-switches
https://w3.siemens.com/mcms/distributed-io/en/ip20-systems/et-200sp/system-overview/Pages/default.aspx
https://w3.siemens.com/mcms/distributed-io/en/ip20-systems/et-200sp/system-overview/Pages/default.aspx
https://www.fortinet.com/content/dam/fortinet/assets/data-sheets/FortiGate_90E_Series.pdf
http://elearning.utm.md/moodle/mod/folder/view.php?id=33529
http://www.probiting.ro/probit/backup/Documents/Expozitie/Altele/Hidrofor.doc
http://www.referatele.com/referate/diverse/online19/Proiect-Ingineria-Reglarii-Automate---Automatizarea-unei-statii-de-pompare-a-produselor-petroliere-r.php
http://www.referatele.com/referate/diverse/online19/Proiect-Ingineria-Reglarii-Automate---Automatizarea-unei-statii-de-pompare-a-produselor-petroliere-r.php


 

7  

  

17. http://www.strabag.com/databases/internet/_public/content.nsf/web/BD6EB28ECD63AB23C12

581D00045D351 

18. https://ppi.worldbank.org/snapshots/project/Gardabani-Wastewater-Treatment-Plant--Water-

Supply-Infrastructure-Rehabilitation-9262 

19. http://buero-egerer.de/reconstruction-of-wastewater-treatment-plant-gardabani-tbilisi-rustavi/ 

http://www.strabag.com/databases/internet/_public/content.nsf/web/BD6EB28ECD63AB23C12581D00045D351
http://www.strabag.com/databases/internet/_public/content.nsf/web/BD6EB28ECD63AB23C12581D00045D351
https://ppi.worldbank.org/snapshots/project/Gardabani-Wastewater-Treatment-Plant--Water-Supply-Infrastructure-Rehabilitation-9262
https://ppi.worldbank.org/snapshots/project/Gardabani-Wastewater-Treatment-Plant--Water-Supply-Infrastructure-Rehabilitation-9262

	BIBLIOGRAPHY

