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Abstract 
 

Monitoring water wells and various processes specific to the water 
supply sector through digital integration is highly complex, with the main 

causes being the variety of representation systems and structural schemes 
potentially participating in these processes. 

The use of SCADA/Smart SCADA technology in a complex field and 

with a perpetual and fast dynamics as that of water supplies seems to be the 
a optimal solution, traditional methods of insitu verification often have 

deficiencies, so the collection and monitoring of information can be 
accomplished only with the involvement of man. 

Achieving a high level of functional independence in the process of 
integrating monitoring and efficient operation leads to increased automation, 

reduced execution time and costs in terms of human resource factor, 
efficient monitoring and data-driven decisions that can provide a proactive 

and predictive operational response with the effect of maximizing capital 
investments. 

 The thesis treats aspects of retrofiting with the best engineering 
practices of the capture fronts as well as the integration of SCADA systems 

niche in the field of water supply and approach hydraulic modeling through 
specialized applications with the perspective of integration in a smart SCADA 

concept, being designed around applications that implement original 

solutions. 
 

Objectives of the thesis: 

 
The fundamental objective of the paper is to define an original 

framework for the retrofiting of water wells and the integration of a 

monitoring system through SCADA System for the water wells, respectively 

the realization of a hydroinformatics model as a tool for analysis and 
prediction. 

In view of its belonging to the field of groundwater resources, the 
paper also aims to achieve the following specific objectives: 

 
 presentation of the current context and perspectives on water 

supply from groundwater sources worldwide, in Europe and in 
Romania; 

 study of groundwater resources on the chosen discretion area 
 proposals and solutions for retrofiting and modernization of 

water wells through best engineering practices; 
 monitoring and control of water wels for water supply through 

SCADA systems 



 schematization of hydrostructures by concepts regarding the 

application of computer-assisted modeling for the chosen 
discretization area 

 Consideration of smart SCADA 
 

In order to achieve these objectives, the use of specific applications is 
considered, for the acquisition, storage, management and dissemination of 

data, information. The excellent tools offered by this technology, and the 
scientific and engineering community in particular. 

The results of the research should lead both to the choice of a 
structural, functional and computerized optimization solution of water wells 

for water supply of Timișoara, and to the development of a hydroinformatics 
model as an analysis and prediction tool for rational exploitation and 

protection of water source. 
 

Thesis structure (chapters) 

 
In order to achieve the proposed objectives, the thesis was structured 

in chapters, each including several subchapters. 
 

Chapter 1 it is intended for general introductory aspects, theme, 
motivation and objectives of the paper, presentation of the structure of the 

paper and highlighting some implementation solutions. 
 

Chapter 2 outlines theoretical aspects of the capture and flow of 
subterranean layers. 

Chapter 3 in which the western region of Timiș and the municipality 
of Timișoara were briefly presented, respectively the current situation of the 

water supply systems of the municipality of Timișoara and periubanities 
through the prism of the regional water operator - AQUATIM S.A. 

Chapter 4 is intended for the management of the operation and 

maintenance of the water wells field intended for water supply. 
Chapter 5 deals with the issue of representing the concepts of 

modernization and automation through essential smart elements in the field. 
În chapter 6 are presented aspects related to the research 

undertaken in the field of knowledge representation and management. 
At the end of the paper is presented chapter 7 dedicated to 

contributions and conclusions. 
 

Original contributions 
 

The paper brings a series of contributions, of a theoretical and 
practical nature, meant to support the permanent dynamics of a vast field, 

with a strong interdisciplinary character. 



The theoretical contribution consisted in the extension of SCADA, in a 

SCADA model niche in the field of water supply, with a set of predispositions 
and specifications for their use, aiming at creating a mechanism of definition 

specific to the field of water supply. 
Development of SCADA drivers and comparison between WinCC and 

Ignition models, the two approaches aimed at demonstrating the capabilities 
of the solutions. 

This objective was achieved through development licenses of AQUATIM 
S.A. The approach has a number of benefits that support potential 

beneficiaries of infrastructure modeled through SCADA systems, providing a 
vision / concept developed to formalize knowledge relevant to SCADA 

systems. 
Defining a hydraulic modeling through a specialized application 

PMWIN, and as a result of running the program, obtained the levels, transit 
flows in the whole field. 

Expressing some considerations regarding the imprint of the 

knowledge engineering specialist on the concept of Smart SCADA with 
technologies and methods at the forefront of IT&C. 
 

Future research directions 
 

Analyzing the ways of developing the urban environment and not only 
in terms of quality of life, environmental protection and resource efficiency, 

it is recommended to focus research on results with potential for 
capitalization in the form of a smart platform to integrate or report to 

different entities. The realization of such a smart platform interconnected 
with different actors such as town hall, basin administration, environmental 

agency, service operators, etc., in order to achieve a decision support 

system, would induce progress, efficiency and transparency, otherwise it 
would lead to the concept of Smart City. 

It is recommended to develop such an open architecture concept that 
later interconnects and integrates other services or systems, the exchange 

of data to be done in a standardized way based on a REST API (full web 
services) interface, able to guarantee users the right to remotely access the 

information provided by the process management system via broadband 
connectivity, thus increasing flexibility and efficiency. 

Such a concept is an environment to create a better understanding of 
the complexity of strategic and operational decisions in a dynamic smart 

environment. 
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