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Intergrisani pristup upravljanju, radu, odrģavanju, unapreĽenju i 
uklanjanju infrastrukturnih sredstava koji je efektivan u pogledu 
troġkova, uz odrģavanje ģeljenog nivoa uslugei koji je namenjen 
poveĺanju efikasnosti poslovanja.

IAM Definicija



1) Upravljanje podacima o mreģi:Kombinacija odrģavanja 
registra proverenih podataka i geografskih referenci, koja 
se ļuva u geografskoj bazi podataka i vaģna je za 
upravljanje odrģavanjem, infrastrukturnim sredstvima i 
upravljanje potroġnjom/ neprihodovanom vodom.

Da bi se dostiglo ñEfektivno upravljanje komunalnim preduzeĺem/ 
integrisano upravljanje infrastrukturnim sredstvimaò, potrebne su glavne 
aktivnosti koje spadaju u tri kategorije:

2) Upravljanje komercijalnim podacima: Analiza i 
identifikacija problema u bazi potroġaļa, kao ġto su 
neispravni vodomeri, neplaĺanje ili potroġaļi institucije sa 
velikim gubicima i curenjima, kao i prilkljuļci koji se vode 
u pogreġnoj kategoriji potroġaļa.

Kategorija A: Upravljanje podacima



4) Upravljanje kvalitetom vode: Svrha: (a) bolje pruģanje 
usluga (kvalitet), (b) da se obezbedi brza reakcija u 
vanrednim situacijama u sluļaju zagaĽenja i (c) da se 
obezbedi usaglaġenost sa zakonskim propisima.

Upravljanje potroġnjom: Svrha : (a) da se obezbedi 
besprekornopruģanje usluga (kvantitet i pritisak), (b) da 
pumpe rade efektivno u pogledu troġkova, (c) da se gubici 
iz sistema identifikuju, lokalizuju i kvantifikuju i (d) da se 
obezbedi usaglaġenost sa zakonskim propisima. Glavni 
rezultati su pregled NPV i program smanjenja gubitaka.

3) Upravljanje odrģavanjem: Svrha: poveĺanje 
produktivnosti i efikasnosti funkcije odrģavanja, bolje 
pruģanje usluga(kraĺe trajanje prekida bez vode), kao i 
prikupljanje podataka za procenu stanja potrebnu za 
upravljanje infrastrukturnim sredstvima (planiranje 
rehabilitacije). 

Kategorija B: Rad i odrģavanje



7) Plan rehabilitacije/ odrģavanja: Aktivnosti ukljuļuju: (a) procenu 
stanja, (b) finansijsko vrednovanje sredstava, (c) procenu rizika. 
Rezultat su dva plana, (1) Plan rehabilitacije (zamena, sanacija) i
(2) plan preventivnog odrģavanja. Osnovna svrha ovih planova je 
da se smanje rizik od otkaza i troġkovi vlasniġtva nad postojeĺim 
sredstvima.

Kategorija C: Planiranje

8) Infrastrukturno planiranje: Rezultat infrastrukturnog planiranja je 
formulisanje plana unapreĽenja, plana reagovanja u vanrednim 
situacijama i master plana (generalnog reġenja). . 

PlanunapreĽenjaodnosi se na probleme sa performansama
infrastrukturekoja u postojeĺim uslovimane moģe da obezbedi 
besprekorno pruģanje usluga  u postojeĺem podruļju 
snabdevanja

Master planodnosi se na buduĺe investicione potrebe za 
obezbeĽenje kontinuranog besprekorong pruģanja usluga, 
kako u postojeĺim podruļijima snabdevanja, tako i u novim 
podruļjima koja ĺe se razvijati.

Plan za reagovanje u vanrednim situacijama postavlja 
operativna pravila (zatvaranje/ otvaranje zatvaraļa itd.) za 
reagovanje u vanrednim situacijama (zagaĽenje, veliki kvarovi, 
havarije, itd.). 



9) Plan poslovanja i model: Procenjuje performanse i odrģivost 
vodovodnih preduzeĺa na osnovu njegovog postojeĺeg stanja, kao
i efekte raznih merakoje treba sprovesti predloģenim planom 
investicija, a utiļuna performansepreduzeĺa-ġto je vaģno za 
finansije.

Business Plan & Model

Utility Assessment 
Questionnaire & 

Model

Investment 
Plan & Model

Utility Activities
& Studies

Current Operations 
Questionnaire 

Financial Plan & 
Model



Cilj projekta

Cilj projekta je da omoguĺi preduzeĺima 
uļesnicimadaobezbede jaļanje kapaciteta 
kako bi sprovela aktivnosti integrisanog 
upravljanja infrastrukturnim sredstvima kroz 
obuku, pruģanje podrġke i obezbeĽenje 
odgovarajuĺeg softvera i metodologija najbolje 
prakse. 



Partneri projekta & Stuktura

od 1960

UdruĤenje za tehnologiju vode i sanitarno inĤenjerstvo



Faze projekta
AM centri ĺeponudititrogodiġnjiprogram, koji
se sastoji od 3 faze, svaka faza u trajanju od 12 
meseci, sa idejom da svako preduzeĺe naredne 
godine moģe da preĽe u sledeĺu fazu.

Stage 1 (Year 1): 

To assist Utilities in setting up 
and maintaining a validated 
network geographical database, 
effectively performing proper 
Network Data Management as 
well as understand components 
of Integrated Asset Management 
(IAM).

Stage 2 (Year 2): 

To enable (a) Maintenance 
Management for improving 
productivity and efficiency of the 
maintenance function and service 
delivery as well as for registering 
maintenance problems for further use 
in Rehabilitation/ Maintenance 
Planning (Stage 3)

Stage 3 (Year 3): 

The last yearôs stage will enable the 
remaining activities of Integrated 
Asset Management namely: (a) 
Commercial Data Management, (b) 
Water Quality Management, (c) 
Distribution/ NRW Management, (d) 
Rehabilitation/ Maintenance 
Planning and (e) Infrastructure 
Planning



Integrisani Asset Management (IAM)

FAZA I ïIAM Osnovne aktivnosti

Program



Opis p rogram a i Planiranje

Faza I

Faza 1 (prva godina): 

Podrġka komunalnimpreduzeĺimau 
uspostavljanju iodrģavanjuregistra
infrastrukturnih sredstava, kao i u 
razumevanju komponenata sveobuhvatnog
upravljanja infrastrukturnim sredstvima

Upravljanje 
podacima o 
ƳǊŜȌƛ
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AGENDA 

09:00 ς 09:20 

Welcome by GIZ / IAWD / HCE / UTVSI / Aquasan 

Objectives and expected results from the workshop 

Presentation of the Agenda 

Oliver Nachevski 
Violeta Wollf 

Dr. Petros Kolovopoulos 
Predrag Bogdanoviŏ 
{ŀƴŘƛ ½ǳƭƛŏ 

09:20 ς 10:00 
Utilities Introduction (1 ς 2 min per Utility) / 

expectations from the utilities  
All PUCs 

10:00 - 10:30 

Stage I ς Asset Management Activities 

(Project Plan & 6 months activities / Responsibilities for 
all parties)   

Dr. Petros Kolovopoulos 

10:30 ς 11:00 Coffee break 

11:00 ς 11:20 Network Data Collection ς Methodology & Procedures Maja Medenica 

11:20 ς 11:40 
Network Asset Register Evaluation ς Methodology & 

Procedures 
Goran Jovanoviŏ 

11:40 ς 12:00 Overview of AM Register Utilization !ƭŜƪǎŀƴŘŀǊ ~ƻǘƛŏ 

12:00 ς 12:30 Initial Questionnaire & Assessment ς Methodology aŀǊƛƧŀƴ 5ǳƧƳƻǾƛŏ 

12:30 - 13:00 Coffee break 

13:00 ς 14:30 
Network Asset Management Principles & Live 

Demonstration 
Dr. Petros Kolovopoulos 

14:30 ς 15:00 Discussion  All participants 

15:00 ς 16:00 Lunch and departure of the participants  

 

Prva radionica
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Prikupljanje upitnika
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Program obuke ðPrva sesija
1

1.1 Introduction to 

EDAMS  Assets

Overview of the Assets system, including main features & 

functions and integration with other systems

All users and managers

1.2 Management 

Overview

Reading and interpreting management reports Management

¶ Network Asset Management philosophy & concepts

¶ Network data models and connectivity rules

¶ Basic system functions 

¶ System parameters & network components

¶ Using queries wizard, reports, graphical templates & thematic 

mapping 

¶ Basic network management

Analogue and digital data collection

Network data capture, development of an asset register

Data organisation, storage and structure

Data Maintenance

1.3

1.4

Network Data 

Capture

Users1.5

Introduction to GIS

Stage 1: Silver  Package - GIS/ Network Data Management

Basic Network 

Management

Users

Users



May
1 Tu

2 We

3 Th

4 Fr

5 Sa

6 Su

7 Mo

8 Tu

9 We

10 Th

11 Fr

12 Sa

13 Su

14 Mo

15 Tu

16 We

17 Th

18 Fr

19 Sa

20 Su

21 Mo

22 Tu

23 We

24 Th

25 Fr

26 Sa

27 Su

Systems 

Implementation & 

Data Conversion

NAM Training 

Period

Systems 

Implementation & 

Data Conversion

Systems 

Implementation & 

Data Conversion

SEEAM Faza I:  Kalendar programa

Program obuke ðPrva sesija
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Implementacija sistema ðKonverzija podataka
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Rad vodovoda na Cloud sistemu
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SEEAM Operativni forum 
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unit Current Objectives Change

Income/ Expenditure

Billed Revenue ú/year638,744 1,176,831 84.2%

Collected Revenue ú/year540,697 1,051,049 94.4%

Production cost ú/year735,343 716,877 -2.5%

Debt recovery rate % 84.7% 89.3% 5.5%

Gross profit (yearly) % -30.5% 28.4% n/a

Capacity

System Input (Production) Ml/year 1,989 1,799 -9.6%

Total number of known private connections number 6,506 6,798 4.5%

Percentage of metered connections % 98.9% 99.1% 0.2%

Average actual consumption per private connection l/day/conn 543 543 0.0%

Length of transmission & distribution network km 150 152 1.4%

Non-Revenue Water

Non-Revenue Water (volume) Ml/year 1,390 594 -57.3%

Non-Revenue Water (% of System Input): % 69.9% 33.0%

Unbilled consumption % 48.7% 15.7%

Unbilled Wastage & Internal leakage % 4.9% 4.4%

Leakage % 14.1% 4.5%

Leakage (Real Losses)- as per IWA Current Recovery Change

Average Daily Real Losses Ml/day 0.77 0.22 -70.8%

Average Daily Real Losses when system is pressurised                                   Ml/day 0.77 0.22 -70.8%

Infrastructure Leakage Index (ILI): >=1 1.2 0.6 -52.8%

Technical Indicator for Real Losses (TIRL) 30 - 200 l/day/conn 117.76 32.89 -72.1%

Density of Connections (billed private connections) conn/km 43.37 45.32 4.5%

Real Losses per length of main kl/day/km 5.11 1.47 -71.2%

Performance Indicators 

Procena preduzeļa
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Podrģka& Izveģtajio napretku
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ARE 3.1: Closed Valves within districts
Chain ID Valve ID Valve 

Reference

Chainage ZONE_NAME

333070 3 V012 0.05 Kabega Road PRV Zone - Lorrain

333069 4 V013 0.02 Kabega Road PRV Zone - Lorrain

309281 5 V014 5.94 Kabega Road PRV Zone - Lorrain

343945 6 V015 0.03 Kabega Road PRV Zone - Lorrain

305891 7 V016 9.79 Emarald Hill Reservoir Supply

343972 9 V018 0.02 Emarald Hill Reservoir Supply

343989 10 V019 2.68 Emarald Hill Reservoir Supply

333269 11 V020 12.04 Summerstrand-Humewood-Forest Hill

304333 18 V027 15.07 Walmer 1st to 7th Ave.

304506 29 V038 283.48 Walmer 1st to 7th Ave.

304364 33 V042 76.73 Walmer 1st to 7th Ave.

344061 34 V043 0.54 Summerstrand-Humewood-Forest Hill

333271 35 V044 2.84 Summerstrand-Humewood-Forest Hill

343909 36 V045 0.96 Fort Nottingham Reservoir Zone

333426 37 V046 0.00 Fort Nottingham Reservoir Zone

333334 39 V048 0.00 Central  Harbour  St. Georges

304549 44 V053 13.54 Walmer 1st to 7th Ave.

ARE 3.5: Hydraulic zoning problems
Msg. 

Type

Id Description

Error 160253Meter Chamber 6 Lovemore Heights Reservoir is ignored because of water recirculation

Error 160392Meter Chamber 43 HELENVALE FITCHARD ROAD is ignored because of water recirculation

Error 160435Water Node 160435 160435 is ignored because of water recirculation

Error 171744Water Node 171744 Water Node 171744 is ignored because of water recirculation

Error 173339Water Pumpstation 10 Reservoir 2 (8M/l) to Reservoir 1 (3 old 10M/l) pump station is ignored because of water recirculation

Error 173933Meter Chamber 132 Fairbridge Mimosa Drive is ignored because of water recirculation

Error 174266Water Node 174266 Water Node 4220 is ignored because of water recirculation

Error 175992Meter Chamber 125 Uitenhage Zone 4 - Kamesh Supply is ignored because of water recirculation

Error 175993Meter Chamber 126 Uitenhage Kabah - Rosedale supply is ignored because of water recirculation

Error 176004Meter Chamber 130 Van Riebeeck Reservoir is ignored because of water recirculation

Error 179537Water Node 179537 Water Node 179537 is ignored because of water recirculation

Error 181600Water Node 181600 Water Node 181600 is ignored because of water recirculation
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Program obuke ðDruga sesija
2

¶ Find exceptions & discrepancies 

¶ Correcting discrepancies 

¶ Advanced functions 

¶ Network data evaluation 

¶ Correcting zoning data 

¶ Different zoning scenarios

¶ Digital terrain modelling

¶ 2 & 3-D terrain models 

¶ Network schematics

¶ Orthogonal & geographical views

¶ User Access Rights Levels 

¶ Groups & Sessions Administration

¶ Profiles Management

¶ Use of Spatial Queries engine 

¶ Thematic Mapping 

2.2

2.3

2.1

GIS Portal 

Stage 1: Silver  Package - Advanced GIS/ Network Data Management

Users

Network Data 

Analysis & Evaluation

Users

Zone Management Users
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Podrģka& Izveģtajio napretkuOctober
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