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Invention in the filed of water supply monitoring

A2 AR 7E 4 7K 0 <50 45

The manner of determining the location of pressure-measurement points in respect of water
distributed in water-supply networks - Patent No 222930

HAEHKMEP KA ENNESMENSGH - TF15222930

The manner of determining the location of flow-rate measurement points in respect of water

distributed in water-supply networks - Patent No 222929
HEHKMEP KD RENERMUBMNS N - TFS5222929

The manner of determining the location of quality-measurement points in respect of water

distributed in water-supply networks - Patent No 222928

BEHKNEREKEENESMENSR - TFS222928

The method of determining the location of water quality measurement points sent in water supply
networks and water pressure in water supply networks is that the first point of measurement
of water quality is located in the place / places of the water supply network, and the subsequent points
of water quality measurement are located in a way Recurring, in the first approximation, examining the
subdivisions of the settlement units served by the water supply network, and in the second
approximation, the water supply nodes of this settlement unit, based on the ranking of the indicator.

TATE Bt KM 48 R ZR KRN E R U BRI KM BKENS ZZ2 R KREENSE — R T H#KM
SZHttR/MR, URESR KEUNENEUSANZEFANEN - SRAMN - REHKMLER

FSHWERRUNMAS - EFE_TACKER T - REEBUNEKT RIRHE &5 -




Invention in the filed of water supply monitoring

A AR 7E 4 7K 0 <51 13

The method of determining the location of the measurement points the flow rate of water networks is
that that the first measurement point, the water flow is localized at the point / feed points water supply
system water and another measurement point water flow, localized in the recursive way, based on
a change in resolution observation network, enabling visualization of wires with smaller and smaller
diameters, wherein by visualizing these conduits are isolated smaller area of supply customers in water,
and flow rate measurement points localized at the site / feed points of the zones in water.

BENEUENS ARLE T KNIRE - IFE—NER - KRUTR/ERREKRG KNS —
NERKR - BEEET AR, EFH/PEMNZMNENE(L - KHEBFE/NE/NEERBL
WEHE - EPBYTUIEXESERKPHRNEFHFEEB/NKE - UMREMEME/RE
REVREBNE R Kigl,

WHY HAVE YOU PATENTS?

» To ensure the comfort and safety of the customers, which depends to a large extent
on the efficient water monitoring system transmitted by the water supply network,

»  For the key application in designing the location of the measurement points of the water supply
network monitoring system,

» As the overriding solution to the old solutions that did not completely solve the problem
of the proper location of the monitoring points

Y

The methods of inventions, as opposed to very laborious and demanding advanced computational
methods, are economically and qualitatively efficient

AtLBEN?

> ABREFHNGFENZE  XERABE LEUATHKMEEBNSRUKENEL -
> NTHRKMERZEAFNER/MUERITVRENA -

> ERHBRARNEERRALR  ARETERRAGERIEHUBENDER

> BEEBRNNTANTHETETZER - KBWGEAELFHRE LHE2ENHN




REASONS TO STUDY METHODS

>

domination factor heuristic, the need for detailed knowledge of both the network and its
customers.

the use of the fractal nature of the water supply networks, It allows primarily on the use of the
acteristics of self-similarity of the network and hierarchy of scales contained therein.

a reference to the principles of the physiology of the human circulatory system, in the course of
evolutionary development living organisms, including first and foremost the man developed an
optimal system control blood parameters

Development of proposed methods required at the initial stage to prove that every water supply

system, regardless of its type and complexity, can be described by the language of fractal geometry.

By the way the formula was created to describe any geometric structure of the water supply system,
and a new method of classification of these structures.

HRAEMREA

>
>

XREREAN  BENMEREZFPHEAMIR -

FIABKMBNATHIE - T2EANEESHRUMNEPESHRERREMNTA -
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XEEMDKTTIE -

BENEFITS OF THE PROPOSED METHODS:

>

universality, independence from the type and complexity of the water supply network,
simplicity, the opportunity to use the mid-level technical staff,

BANTT AR

>

>

TR, WL TFHKMBRREME R -
BE - BISERAPREIARASR -




VERSATILITY OF THE INVENTION

e Dedicated measurements for applications based on any type of meter to measure water quality
indicators transmitted in water networks

e Dedicated to the existing on the market, the IT sector programs, modeling and control of the
water supply network, as well as a simple system solutions Epanet

e Dedicated applications for water quality measurements transmitted in the water supply
networks, regardless of their size and structural arrangement.

FRIBRIZH M
o RIBEMFMIEENNKETERUE - LUNE KRN P EBAKEIEIR

o HAFHHLMBRITE L - FOKNERNBRAEG - UE—1TEBENRARRSGR
Epanet

o HUKMEEHAVKENEETRNA - TEERTMEMLZFFNM -

Location of quality and pressure

Area selection measurement points

X o 6 1% EMRRENEMEN

Node selection

TR

Location of water flow
$——=_ measurement points

K EHINE RN E




BENEFITS OF THE INVENTION

>

Improvements in the processes of collection, treatment and delivery of water (eg through the use
of the invention to control, regulate, monitor and model the operation of water supply systems) -
efficiency from 40% to 80%

Facilitate the assessment of water supply reliability to the recipient - efficiency up to 100%
Assessment of the amount of water leaks from the network - efficiency up to 100%

Positive qualitative and economic effects in the management of the water supply system (inter
alia by application of the invention to support the operation, modernization and development of
water supply networks) - efficiency from 40% to 90%

Efficient and cost-effective implementation of the water supply monitoring system, thanks to the
appropriate selection and location of measurement points relative to each other in the network
of measuring nodes - efficiency from 40% to 90%

Eliminate unnecessary labor consuming when analyzing measuring nodes - efficiency from 20%
to 70%

Protect the water resources of the natural environment in which we live and respect the natural
balance (availability of natural water resources for us and for future generations).

Proven use of the invention was the implementation of effective location of measurement points in the
monitoring system of water supply network Pulawy by MPWiK "Waterworks of Pulawy" Ltd. in Pulawy
in cooperation from the Lublin University of Technology during the Project entitled. " Preparation
assumptions and implementation of an Integrated Management System Technical Infrastructure
Companies " under the Operational Programme Innovative Economy, years 2007 - 2013.
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OWNER OF THE INVENTION:

LUBLIN UNIVERSITY OF TECHNOLOGY, Lublin/ PL;

MUNICIPAL WATER AND SEWAGE COMPANY ,WATERWORKS OF PULAWY”

LTD. IN PULAWY, Putawy / PL

The inventors at the Lublin University of Technology:

prof. PL dr hab. inz. Kowalski Dariusz , prof. PL dr hab. inz. Kowalska Beata,
prof. dr hab. inz. Kwietniewski Marian

The inventors at the MPWIK ,,Waterworks of Pulawy” Ltd. In Pulawy:

mgr inz. Duklewski Wiestaw , inz. Dziak Stanistaw , mgr inz. Czajka Stawomir,
mgr inz. Mierzwa Aneta

More information about the invention: www.mpwik.pulawy.pl/patenty, www.pollub.pl
or through direct contact with the owner of the invention.
We encourage you to familiarize yourself with the details offered by our invention




REAA :

LUBLINBHE K, Pt/ PL;

MK S A “PULAWY" H TRAF] & FL, % FL4E /% 450
FRMETRKZNEBRA :

prof. PL dr hab. inz. Kowalski Dariusz, prof. PL dr hab. inz. Kowalska Beata,
prof. dr hab. inz. Kwietniewski Marian

TBOS KB AT “Eh K" HRATRBA :

mgr inz. Duklewski Wiestaw, inz. Dziak Stanistaw, mgr inz. Mierzwa Aneta,
mgr inz. Czajka Stawomir

XTFRIBAMWEZER | www.mpwik.pulawy.pl/patenty, www.pollub.pl
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Do you want to efficiently manage
networks and financial company - invest

Did
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in modern system

you know that modern systems provide:

Modern and reliable level of information needed
for the management of water supply and sewerage networks;

Excellent diagnostic capabilities when planning the development
of water supply and sewerage system;

Reducing the risk of failure of the water supply and sewerage networks;
Reducing water losses in water distribution networks;

Reducing the coefficient of infiltration and exfiltration in sewer networks;
Complete and timely information about the performance of the network;
Many other additional.

As the only market we have a program of information-technology - Integrated
Management System Technical infrastructure water and sewage companies.

The product consists of 10 modules available for purchase comprehensively
as a whole or by the needs of each separately. Each module consists of a
standard implementation methodology developed in the form of know-how and
software information and technology based on licenses.

Picture 1. System GIS




The system is used to support comprehensive management actions, officers,
employees, exploiters in their daily work at the company water supply and sanitation
in areas of interest:

»  management, supervision and management of the company (controlling,
integrated electronic document circulation system throughout the company,
rankings and plans and technical and economic analysis);

» departments, economic, administrative, and finance and accounting in the
company (system of billing, namely: collection, remote reading of water,
billing, debt collection, banks, BOK, e-BOK, e-invoicing, payroll, finance and
human resources, materials management and warehousing , fixed assets,
billing and cost allocation);

» technical and technological departments in a company (Electronic Registry
Network and water and sewage facilities. - Database GIS - geographic
spatial information system on water and sewage system. Economy repair -
operational, failures, assess water losses, hydraulic models and qualitative
water and sewage networks., Systems for monitoring and SCADA control in
the area of water - wastewater management, energy monitoring water and
sewage facilities., lab).;

Technology Offer is recommendable to other enterprises water supply and sanitation
to deploy and use in terms of developing standards and management tools work in
the area of water and sewage management.

Utility model consisting of methodologies in a comprehensive manner shows
how to integrate the technical areas - technical and administrative - economic
database using GIS, ERP, system Remote Water Meter Reading (ZOW) and
SCADA in water and sewage companies.

Integrated Management System Technical infrastructure water and sewage
companies. It provides comprehensive implementation of the modules
in companies wanting to use their full functionality. Advantages the
implementation of the program are at 40% - 90% increase efficiency of work
related to the management of network assets water and sewage.

For the purchase of Innovative Technology Entrepreneurs will have the
opportunity to take advantage of tax deductions.

WE ENCOURAGE YOU TQ USE QUR OFFER:

Offer to industrial partners, research institutes, water supply companies, international
associations.

We offer our knowledge and assistance in the process of technology transfer and
implementation.

Type of partnership — commercial agreement with technical assistance, license

agreement



Module 1: “Methodology for the implementation of a GIS database for the
development ZSZIT water and sewerage companies of medium size”

The essence of the method is that the GIS database provides a platform for
integrating various elements (subsystems) ZSZIT, works with all elements ZSZIT,
is open both to increase the area of its functionality (modules) as well as
the opportunity to work with new elements (subsystems) and ZSZIT way of staging
the implementation process.

Program information and technological developments related to the above. module is
based on software license: ORACLE database for ERP and GIS, ESRI license tool -
ARC GIS, ERP software licenses and GIS software installed on servers.

Module 2: “Methodology of testing and evaluation of water network failure
and sewage”

The essence of the method is an integrated research program, which consists of the
following major milestones:

l. Analysis of the structure: functional, material, age, bulk water supply /

sewerage

Il. Developing classification of research

Ill. Develop data collection system for emergency events

IV. Failure analysis and evaluation of research facilites extended

to assess the reliability of

Assessment and classification of research faciliies for the risk of failure
or disruption in the supply of water to consumers and related water losses.

The program in terms of the above. module is based on software license: ORACLE
database for ERP and GIS, ESRI license tool - ARC GIS, ERP software licenses and
GIS software installed on servers.



Module 3: “Methodology for the creation and calibration of the model of water
supply network with the development of the prototype model of the water
supply network”

The methodology is based on the implementation of the following steps as:

e an analysis of structural and hydraulic water distribution system,

e drawing up the balance of production and consumption of water in the water
supply,

e preparation of the water supply network structure and a description of the
data for the numerical model

e develop an algorithm for calculating water consumption nodes in the
network,

e define the principles and conduct of the calibration sample prepared a
prototype model of water supply network,

e develop scenarios of simulation analysis and simulation examples in the
distribution of contaminants in the water supply, with particular emphasis on
distribution of disinfectant

The program in terms of the above. module is based on software license: ORACLE
database for ERP and GIS, ESRI license tool - ARC GIS, ERP software licenses and
GIS software installed on servers.

Module 4: “Methodology to create the Central Control Room Movement (CDR)”

The essence of the method is to formulate the main functions of the control room.
Defined the basic functions of the CDR, which mainly include: supervision and
coordination of ongoing activities of the company, the current data distribution
processes implemented in the enterprise, create reports for management, signaling
significant threats to water supply and sewerage system, monitor the status of
implementation of the most important works of emergency, power coordination of
internal crisis and rational decision making, coordination of business cooperation
with municipal technical services in specific situations.

Integrated Management System Technical infrastructure water and sewage
companies. in terms of the module is based on SCADA software installed on the
server SCADA software co-operating with licenses: ORACLE database for ERP and
GIS, ESRI license tool - ARC GIS, ERP software licenses and GIS software installed
on servers.
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Picture 2. The integration of ERP and GIS

Module 5: “Methodology of monitoring system of water supply facilities
and sewerage systems (monitoring of power equipment)”

The starting point for the development of principles for the construction
of the monitoring system is to analyze the existing to monitor the energy
performance of buildings. The analyzes carried out in the company, and it results
in a preliminary determination of shortages of measuring devices, parameters and
frequency of measurement of energy in all water and sanitation facilities. In addition,
the analysis shall be monitoring the progress of technological parameters of these
objects.

Program in the module system for monitoring water supply and sewerage facilities
(monitoring of power equipment is based on the installed energy analyzers from
which data are entered into the software to collect and visualize data.



Module 6: “Methodology of reducing water losses in the water supply
distribution system”

Pay particular attention to the technical condition that affects a significant effect
on the size of the water loss. Preliminary assessment of the technical condition
was made on the basis of failure. Low failure rate indicates a good technical
condition, as its maintenance and operation are carried out in a planned and well
organized, and the failures and associated spills are quickly detected and removed.
However, the high failure rate indicates poor condition lines, and its effect is very
significant loss of water.

Methods of reducing losses in water mains under the Integrated Management
System Technical infrastructure water and sewage companies. It is based on
software license: ORACLE database for ERP and GIS, ESRI license tool - ARC GIS,
ERP software licenses and GIS software installed on servers.

Module 7: “Methodology of monitoring the water supply system network”

The proposed framework for the creation of the monitoring system of water supply
includes a number of tasks that entail the behavior specified order, namely:
1. Determining the purpose and scope of the monitoring network;
Identify the limiting process of implementing;
Location of monitoring points of the network parameters;
Selection methods and measuring devices;
Establishing rules for recording measurement data;
Formulation of guidelines for the design and construction of measuring;
The wording of the principles of maintenance and operation
of the monitoring system.

SRR O)F UL CORIN

Methodology indicates and describes how to select and install monitoring devices to
measure water mains pressure, flow velocity, flow direction and quality parameters:
turbidity, the concentration of free chlorine with possibility of extension for another.
The data from the measuring devices are transferred to the program information and
technology. A method of determining the location of the measurement points for the
parameters pressure, flow, and water quality is based on received patents (222928,
222929, 222930).
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Module 8: “Methodology development and model calibration sewer system,
along with a prototype model of the network”

The scope of application of the numerical model sewerage system is very wide.
The methodology presented are most useful in practice operational tasks that can
be solved by computer simulation.

Program information and technology in the development and calibration of the sewer
network model with the prototype model is based on software installed, the data
come from the monitoring device sewerage system.

Module 9: “Methodology of the sewerage network monitoring system
(monitoring hydraulic)”

The creation of the sewage network monitoring system includes a number of tasks,
the implementation of which requires compliance with the order, namely:

1. Determining the purpose and scope of the monitoring network;

2. Identify the conditions under which it operates sewage system, which
are conditions to limit the implementation;
Location of monitoring points of the network parameters;
Selection methods and measuring devices;
Establishing rules for recording measurement data;
Formulation of guidelines for the design and construction of measuring;
The wording of the principles of maintenance and operation
of the monitoring system.

Rl REEh > 0

Integrated Management System Technical infrastructure water and sewage
companies. in the range above mentioned. module is based on data from
measurement devices and flow into the sanitary sewage system.
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Picture 4. Model sewerage system in the SWMM using the Model Manager to work model with many GIS

Module 10: “Methodology of creating Remote Reading Water Meter System for
the development ZSZIT water and sewerage companies of medium size”

The proposed methodology of creating a system of Remote Reading Water Meter
selection of a particular solution is based on the criterion of the final result
(after deployment) for the enterprise water and sewage, including functional
characteristics, economic (investment costs, operating costs) and technical
(with reference to the technical state operated by the company of plumbing types
of water meters).

Module creation of a system for remote reading of water meters under the
program is based on the use of water meters with radio-transmitting modules.
Data from the reading system used in the Integrated Management System
Technical Infrastructure Companies addition to the objectives of the settlement
with the customers also as data to create and calibrate the model of water
supply and sewerage system.



Our product is the result of the Project "Preparation assumptions
and implementation of an Integrated Management System Technical
Infrastructure Companies” conducted under the Operational Programme
Innovative Economy, years 2007 - 2013, Measure 1.4. Support for special projects
Priority Axis 1 Research and development of new technologies and Measure 4.1.
Support for the implementation of the results of R & D Priority Axis 4 Investments in
innovative projects co-financed by the European Union from the European Regional
Development Fund.

Picture 5. System ERP

The methodology was developed in collaboration with R & D staff Municipial Water
and Sewage Company “Waterworks of Pulawy” Ltd. In Pulawy of academics
Research Units: Warsaw University of Technology, Lublin University of Technology.

W Waterworks of Pulawy E j
Ltd. in Pulawy
Researchers:

Lublin  University of Technology: prof. dr hab. inz. Beata Kowalska,
dr hab. inz. Dariusz Kowalski, mgr inz. Anna Musz;

Warsaw University of Technology: prof. dr hab. inz. Marian Kwietniewski,
dr inz. Jarostaw Chudzicki, dr. inz. Katarzyna Miszta-Kruk, dr Maciej Grzenda
Workers Municipal Water and Sewage Company ,Waterworks of Pulawy”
Ltd. in Pulawy: mgr inz. Aneta Mierzwa, mgr inz. Kamil Kepinski,
mgr inz. Janusz Piechnat, inz. Radostaw Jaskowski, Artur Reksa

Program information and technology - Integrated Management System Technical
infrastructure water and sewage companies. was implementer in cooperation with
the deployment of workers Municipial Water and Sewage Company “Waterworks of
Pulawy” Ltd. In Pulawy with commercial companies.

Supervision of the distribution and implementation
methodology leads R&D Development

Welcome to contact us
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