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ABBREVIATIONS
EU		

European Union

B&H		

Bosnia and Herzegovina

FB&H		

Federation of Bosnia and Herzegovina

NRW		

Non-Revenue Water

NALAS		

Network of Associations of Local Administrations in Southeast Europe

IAWD		

International Association of Water-supply companies in the Danube river basin

GIS		

Geographic Information System

SEE		

South-East Europe

PUC		

Public Utility Company

DMA		

District Metered Area

PRV		

Pressure Reducing Valve

IWA		

International Water Association

SCADA

Supervisory Control And Data Acquisition

GIZ

ger. Deutsche Gesellschaft für Internationale Zusammenarbeit – German Enterprise
for International Cooperation
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1.

INTRODUCTION

1.1.

Background

Project “Reduction of Non-Revenue Water in
South-East Europe” is implemented by Aquasan
(B&H) and GIZ through Open Regional Fund for
Modernization of Municipal Services and funded
by German Cooperation and Swiss Cooperation.
There are three participating countries (Macedonia, Kosovo and Bosnia and Herzegovina).
The fields of actions will focus on: (1) increasing both awareness and capacities of relevant
stakeholders at policy, management and technical level through a series of in-classroom and
on-the-job trainings; (2) designing, adapting and
disseminating the tools and methods for NRW
reduction including best practices from practical
implementation; (3) implementation of concrete
NRW reduction measures - NRW in-depth analysis, information flows’ improvement, organization
of tasks, purchase and installation of NRW reduction equipment; and (4) creation of a regional pool
of trained NRW experts.
The project started in November 2014 with
developing of application forms and submission
to the national water utilities associations in participating countries.
The following utilities have been chosen among
the 7 submitted applications from Macedonia:
 JPKD
 JP

Komunalec - Gevgelija,

Solidarnost - Vinica,

 KJP

Vodovod - Kochani.

In order for one best utility to be selected as
a pilot from each country, a questionnaire has
been developed for evaluation purposes. After the
preparations of the proposal questionnaires by the
Consultant SETEC, and Regional experts Mr. Sead
Badnjevic and Mr. Bojan Ristovski, a final questionnaire was adopted and submitted to the utilities.
Within the project, the utilities completed two
training courses in Skopje, Macedonia (17th to 19th
June 2015) and Klagenfurt, Austria (3rd to 6th August 2015) intended for technical personnel of enterprises as part of the working package designed
to strengthen the capacity of water utilities and a
one-day training in Klagenfurt, Austria (6th to 7th
August 2015) designed for top management staff
of the utility companies and municipalities.

1.2. The project area and Utility
Factsheet
Kochani is a town in the eastern part of the Republic of Macedonia, 120 kilometers from Skopje.
The town spreads across the Northern side of the
Kochani valley, along the banks of the river Kochani, where it leaves the mountain slopes and
flows through the valley. North of the town there
is mountain Osogovo (2,252 m) and 8 kilometers
to the south the valley is closed by the mountain
Plačkovica (1,754 m). The town is 350–450 m above
sea level. Kochani spreads over an area of 18.6
square kilometers and has population of 28,330 inhabitants which makes it the third largest regional
center in the Eastern part of the country. The climate in the Municipality of Kochani is mild-continental, influenced by altered Mediterranean climate
which penetrates along the River Bregalnica. The
average annual temperature is 12.9°C with an average rainfall of 538 mm. The minimum average
monthly temperature is 1.6°C in January, while the
maximum average is 23.5°C in July. Therefore, the
annual fluctuation of the temperature is 21.9°C.
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Kočani

villages: Banja, Beli, Dolni Podlog, Gorno Podlog,
Grdovci, Mojanci, Pribachevo, Trkanje. The 2002
population in the water supply service area is given in Table 1.
Table 1 Population in water supply service area

Figure 1 Location of Kochani
Source: https://en.wikipedia.org/wiki/ Kochani

KJP Vodovod Kochani is a public utility company, which is responsible for water supply in Kochani Municipality. It is a multi-purpose utility
company responsible for the following activities:
 Abstraction,

treatment and distribution of
potable water,

 Collection

and disposal of wastewater,

 Collection

and disposal of solid waste,

 Utilization

of geothermal waters,

 Management

of town green markets,

 Landscaping

of busy areas, parks and green

areas,
 Maintenance

of the orthodox cemetery and

town chapel,
 Management

of the town’s pool and tennis

courts.
The water supply service area of Kochani comprises the town of Kochani and the following eight
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TOWN OR VILLAGE NAME

POPULATION IN 2002

Kochani

28,330

Banja

402

Beli

466

Dolni Podlog

476

Gorno Podlog

704

Grdovci

1,288

Mojanci

556

Pribachevo

388

Trkanje

1,225

Totals

33,835

Source: State Statistical Office of the Republic of Macedonia (2002)
and KJP Vodovod Kochani (2012)
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NRW utility baseline factsheet
GENERAL INFORMATION
Utility Full Name: Komunalno javno pretprijatie Vodovod Kochani (Communal
Country: Macedonia
Public Enterprise Vodovod- Kochani)
Ownership: Municipality

Coverage: Municipal

Number of towns and villages: Town- Kochani; Villages- Banja, Beli, Dolni
Podlog, Gorno Podlog, Grdovci, Mojanci, Pribachevo, Trkanje

Name of project area: Kochani

Type of service provided: water supply, sewerage and solid waste as well as
other public services such as funerals and public cleaning, urban green areas
and geo-thermal services.

Establishment of the utility: year 1968

Is there a separate oversight regulatory agency?

NO

YES

TECHNICAL INFORMATION
Population in the service area: 33,835

Water service coverage: (%) 100

Annual Volume of water produced (m3): 4,457,710

Number of water connections:

Total Water Network Length (km):148

Number of employees:229

Average hours of supply per day:24

Water treatment plant capacity utilization: 25,920 m³/d

Total: 15,200
Active:11,700
Inactive:3,500

FINANCIAL INFORMATION
Total Annual Revenues:

Local
currency:
MKD
Euro:

Unit cost of production:

Local
currency:
MKD/m3:
Euro/m3

171,813,110.00
2,793,709.00

Local
currency:
MKD/m3:
Euro/m3

Unit revenue (average tariff)

Collection ratio:
12.3 Operating cost recovery ratio:
0,2

46.13
0,75

93.27%
1.25

NRW MANAGEMENT
2,940,050
65.95

m3
%

Is the network zoned into DMAs?

Is water produced metered?

YES

NO

Customer metering coverage ratio:

Are production meters regularly calibrated

YES

NO

Is there a customer meter testing and
replacement program?

YES

NO

Is there a functional NRW Department/Unit

YES

NO

Is there a pro-active illegal use investigation
program?

YES

NO

Is the network pressure measured on regular
basis?

YES

NO

Are there pressure reducing valves (PRVs) in the
network?

YES

NO

Are there leak detection equipment?

YES

NO

Is Active Leakage Control practiced (searching for
invisible leaks)?

YES

NO

Is there an asset management plan?

YES

NO

Is there an information management system for
capturing and managing data on leaks, response
time and customer complaints?

YES

NO

Are annual water audits conducted:

YES

NO

Is there an established water balance

YES

NO

Non-revenue water

YES

NO

95.24%
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2.

METHODOLOGICAL
APPROACH

2.1. General approach to the audit
process
This Survey Report on NRW practices performing
in KJP Vodovod Kochani is based on several main
source of information: submitted questionnaire by
the utility, prepared and given presentation on the
second training workshop, survey work and detailed discussions with relevant employees from
KJP Vodovod Kochani, already prepared reports
from several projects financed by KfW, WB, DWP,
literature review and NRW Regional Expert’s
experience.

2.2. Field visit
In order to get the best possible and correct filled
questionnaire, the Consultant conducted a field
survey on 21/07/2015, after submission of the
primarily filled questionnaire. The questionnaires
were updated, rectified and filled according to the
possibilities.
In addition, for a more detailed survey, the
project manager from Aquasan network in B&H
and the Regional NRW expert for Macedonia and
Kosovo Mr. Ristovski visited KJP Vodovod Kochani on 09/02/2015.
On this occasion, data on the technical and institutional capacity of the company to implement
the NRW reducing project were collected (GIS,
operation maintenance, telemetry and management of enterprises data).
The further activities and the prerequisites to
be carried out by the employees of the utility have
been agreed to create the preconditions for the
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implementation of specific activities in selected
pilot zone. Earlier proposed pilot zone has been
changed and adopted new one which will be carried out all subsequent project activities.

3.

INSTITUTIONAL
ASSESSMENT

3.1. Legal framework and
organization set-up
KJP Vodovod Kochani is a public utility company,
which is responsible for water supply in Kochani
Municipality. It is a multi-purpose utility company
responsible for water supply, sewerage and solid
waste as well as other public services such as funerals and public cleaning, urban green areas and
geo-thermal services.
The services provided by KJP Vodovod Kochani are considered services of public interest,
and therefore, utility must respect the principles of
security of provision, continuity/permanence and
quality, transparency, accessibility and protection
of users and consumers. KJP Vodovod Kochani
must provide the water supply and sewage services
continuously according to the quality standards
and has to maintain the facilities, equipment and
devices in functional and operable condition. The
service area of KJP Vodovod Kochani is limited
by the Service Level Agreement (SLA) to the current supply area as listed in the annex to the SLA,
including the town of Kochani and a number of
villages in Kochani Municipality. Changes in the
areas, where services are to be provided, have to
be regulated by a municipal decision and further
regulated by an Annex to the SLA. KJP Vodovod
Kochani has responsibilities to regularly maintain
and service the assets owned by them or given to
them by the municipalities.

Smanjenje neprihodovane vode u Jugoistočnoj Evropi | Procjena početnog stanja – JKP Vodovod d.o.o. Velika Kladuša

The General Manager of KJP Vodovod Kochani is appointed by the Mayor of Kochani
through a public vacancy announcement, while
the members of the Management Committee
(Board) and Committee for Material and Financial Control (Supervision board) are appointed by
the Municipal Council of Kochani. KJP Vodovod
Kochani issues conditions and permits for connection to the water supply and sewage system for
each newly built, upgraded or significantly reconstructed facility.

Ownership of utility assets
According to the Law on Local Self-Government,
Article 64, a municipality has the right to have
ownership over objects, funds and appertaining
rights. Actually, municipality of Kochani owned
the KJP Vodovod Kochani, and according to the
Article 64, own in some way all the assets of the
utility. On the other side, KJP Vodovod Kochani
has the status of a legal entity, meaning that it can
gain rights of ownership over movable and nonmovable objects or property, gain rights and undertake obligations, and be held accountable for
the actions it undertakes. KJP Vodovod Kochani
therefore obtains assets from its work and development; from its own income sources; as a result
of its own work activities; from loans or from other sources; or, in accordance with the Law, from
the Budget.

Annual planning
KJP Vodovod Kochani, established by the municipality of Kochani for provision of communal services, shall adopt an annual program by the end
of the current year for the following year, upon a
previous consent from the Municipal Council. The
Annual program (plan) mostly contains measures
and activities to be done the next year, without clear

identification of the budget necessary to perform
those activities. It also does not provide any standardized, internationally accepted, performance
indicators used for internal or external benchmarking. Related to the level of NRW, it was put as a wish
to be reduced, but without detail activities and plan
how to be achieved. The Annual plan is generated
as a final document according to the previously
submitted annual plans from the Head of Sectors/
Departments from the utility, and mostly incorporate priority activities, operational and maintenance
plan and investments that could increase the efficiency and operational performance of the utility.
The Annual plan has to be adopted by the Municipality Counsel.

Reporting
There is an obligation for KJP Vodovod Kochani
on annual basis to prepare Annual Report from
the activities done in the previous year. The Annual Report usually consists of archived basic
performance indicators, mostly related to finance
achievements and works related to pipe and valve
replacement. Despite this annual report, the utility
is obligatory, under the laws, to adopt Annual plan
for public procurement, with clear identification
about the planned activities, goods and services
that should be purchased in the next year, with
exact month, the type of procurement and value
of planned financial recourses.
Additionally, the financial department of the
utility is obliged to submit to the Municipal Council the quarterly financial report.

Organizational set-up
The organizational chart of KJP Vodovod Kochani
is presented in Figure 2 below.
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GENERAL MANAGER
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AFFAIRS

DEPUTY DIRECTOR
FOR TECHINCAL
AFFAIRS

DIRECTORATE FOR
COMMON SERVICES

DIRECTORATE FOR
WATER SUPPLY AND
SEWERAGE

DIRECTORATE FOR
PUBLIC HYGIENE

DIRECTORATE FOR
LANDSCAPING AND
FUNERALS

DIRECTORATE
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DEPARTMENT FOR
FINANCE AND
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DEPARTMENT FOR
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WATER SUPPLY
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DEPARTMENT

SALES DEPARTMENT

DEPARTMENT FOR
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DEPARTMENT FOR
PUBLIC CLEANSING
AND MARKET

DEPARTMENT FOR
LANDSCAPING

DEPARTMENT FOR
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DEPARTMENT FOR
LEGAL AND GENERAL
AFFAIRS

DEVELOPMENT
BUREAU

DEPARTMENT FOR
MAINTENANCE
OF SEWERAGE
NETWORK AND
RECONSTRUCTION OF
BUILDINGS

DEPARTMENT FOR
REPAIRING AND
METAL WORKS AND
MECHANISATION

WATER FACTORY

Figure 2 Organizational structure of KJP Vodovod Kochani
Source: KJP Vodovod Kochani, 2014
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Human Resources
Currently KJP Vodovod Kochani has 229 employees.
The Staff productivity per 1,000 connections is
5.28 if only the technical staff for water supply and
sewerage is included.
In practice, there are insufficient trainings to
the employees from the utilities, especially related
to technical staff. Mostly, the trainings for the technical staff are related to participating on presentations organized by commercial company wanted
to promote their products and equipment, visiting
technical fairs and etc. However, a number of training measures have been carried out as part of the institutional strengthening project financed by KfW.

3.2. Management commitment to
NRW reduction
The current level of NRW in the system managed
and operated by KJP Vodovod Kochani, represented in % is 65.95, and expressed in volume is
2,940,050 m3. The utility does not have a leakage
detection strategy or any equipment for detecting
leaks. The only device which can be used for flow
monitoring purposes that KJP Vodovod Kochani
owns is mobile ultrasonic flow meter, purchased
many years ago, but still operational. However,
there is a strong management support and commitment to all activities aimed at reducing water
losses in their system.

4.

OPERATION
MANAGEMENT
ASSESSMENT

4.1. Technical Operations
Assessment
Infrastructure and network
characteristics
Water sources
There is only one source of water for Kochani
which is the Grdovski wellfield adjacent to the
River Bregalnica to the south of the town. The
well field is located approximately 5 km to the
south-east of the town. There are 14 wells with
total capacity of 265 l/s. The water from the wellfield is pumped by the Grdovci pump station to the
Booster pump station and onwards to the water
treatment plant. The DN500 raw water pressurised
distribution main from the wellfield to the water
treatment plant has a total length of 6,571 m. 4,000
m of the main is 30 years old, 1,271 m is 10 years
old and the remaining 1,300 m was replaced in
2012. The main features of Kochani water supply
system are shown on Figure 3.

Water treatment
The water treatment plant is located in the area
of Polatski Pat at an elevation of 446 masl. The
treatment plant was built in 2004. The treatment
plant has a design capacity of 25,900 m3/day (300
l/s with a 24 hour runtime).
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Source: KJP Vodovod Kochani

Figure 3 Main features of Kochani water supply
system Vodovod Kochani
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The treatment process comprises the following stages:

and disinfection of the reservoirs takes place two
times per year.

 Rapid gravity sand filters, 4 dual media filters,

 Backwashing

Due to their altitude, some areas which are
located near the reservoirs cannot be supplied
directly from the reservoirs, so booster pump stations are used.

 Disinfection

Distribution network

154 m², 300 l/s,
(normally every 3 or 4 days –
washing time 10 – 15 mins),

 Treated

with chlorine gas,

water tank, 1,650 m3.

Reservoirs Capacity
There are three main water storage reservoirs in
the system with one serving each of the pressure
zones. The total volume of these reservoirs is 2,050
m³. In addition, there are three small reservoirs
with a total volume of 757 m³. All reservoirs are
in good condition, fully and completely functional
and are constantly in operation. Cleaning, testing

The water supply distribution network of Kochani has a total length over 150 km and is made
up of AC (11.47 km), PE (47.51 km), DI (3.7) and
PVC (93.5) pipes with diameters of 50 mm to 250
mm. Most of the existing pipes were installed
more than 20-30 years ago. The primary network
in Kochani has a total length of 9.37 km consisting of 2.8 km of PE pipes, 5.27 km of steel pipes
and 1.30 km of ductile iron pipes. When referring to the connection pipes, the galvanized pipes
have total length of 240 km (1/2” and ¾”) and PE
have total length of 90 km (1/2” and ¾”). The total

Table 2 Reservoirs, booster stations and their characteristics
Source: KJP Vodovod Kochani

RESERVOIR / AREA SERVED

GRDOVCI

BOOSTER P S

HIGH ZONE

MIDDLE ZONE

LOW ZONE

Year of construction

1974

2003

1986

1964

1964

Top water level, masl

327.93

387

445.92

411.5

390.03

Bottom water level, masl

324.93

382

440.92

407.5

386.58

Type

Circular

Rectangular

Circular

2 x circular

2 x rectangular

Diameter or length x width, m

8

11 х 6.8

16

9.25

8.6 х 8
8 х 7.25

Depth, m

3

5

5

4.5

3
4.3

Total volume, m3

150

375

1,000

2 х 300

200 + 250

Working volume, m3

75

275

924

Survey report – KJP Vodovod Kochani | 15

16 | Reduction of Non-Revenue Water (NRW) in South-East Europe

Source: KJP Vodovod Kochani

Figure 4 Division of the network in three pressure zones
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length in m is 315,000. The number of valves in
the distribution network – 330; hydrants in the
distribution network – 32.
The water supply network in Kochani is divided into three pressure zones, High Zone, Middle
Zone and Low Zone (Figure 4). Each of the zones
has its own reservoir for distribution of the water
through the zone network to the final consumers. The water supply network inside each zone is
branched out and looped.
The high and the central parts of the town are
supplied from the reservoirs of the High, Middle
and Low zones, while the city surrounding areas as
well as the villages in Kochansko Pole are supplied
from the High and Low zone reservoirs.
The average network pressure in the system is
around 4 bars, and the maximum pressure reaches
up to 6.7 bars on the branch for the village Dolni
Podlog and a small part of the transmission pumping main, while the minimum pressure in elevated
areas is around 1.5 bars.

Infrastructure and network
documentation
The digital maps could be found in AutoCAD
or Microstation (DGN format), in general without
coordinates or with some coordinates that are not
confirmed as correct. They are being prepared with
the hydraulic models of the water supply systems.
There is no GIS software and GIS team established currently in KJP Vodovod Kochani. There
is no serious activity on network updating. Only
sketches are made and photos are taken during
the reconstruction of the network and repairing
of leaks. New registered connections and networks
are imputed in the existing AutoCAD map, but
without coordinates.

KJP Vodovod Kochani staff estimates that
around 90 % of network is available either in
printed or digitized map formats. However only
the layout of the network is available and mostly
without detailed information about network infrastructure (pipe diameters, materials, location
of valves, etc.).

Network management
The hydraulic model in Epanet software for the distribution system in Kochani has been created and
has been calibrated for 2013 average day flows. However, there is no HM team that is currently working
with HM. The model has been run for the following
scenarios for both the 2018 and 2030 demands:
 Average
 Peak

day demands,

hour demands with firefighting flows.

KJP Vodovod Kochani has established SCADA
and installed monitoring points for water flow and
pressure in the water supply system. The main control station is located at the water treatment plant.
The established system enables monitoring of the
water flow and pressure at several points throughout the system. All pressure zones are monitored
with the existing SCADA system. The visual output
of SCADA system is shown in Figure 5.
The existing SCADA system which consists
of two servers, for communication is using radio
communication or fixed lines (old system-server)
and GPRS (new system-server). The newer server
covers the SQL Server database for storing historical data from both servers.
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Figure 5 SCADA system of Kochani water supply
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The process of organizing all the network into
DMA’s has started long time ago. Currently, there
are several already identified and verified DMA
zones:
 1.

Trkanje - Banja, Nb. of connections: 490;
Nb. of population: 2,000

 2. Podlog - Mojanci, Nb. of connections: 496;

Nb. of population: 2,000
 3.

Beli - Nb. of connections: 110; Nb. of population: 400

Table 3 Number of breaks/leaks in distribution
network, 2013
YEAR

PVC PIPES

OTHER PIPES

TOTAL

2012

82

7

88

2013

118

2

120

Source KJP Vodovod Kochani

Table 4 Number of breaks/leaks in service connection
pipes by material, 2012, 2013
YEAR

PVC PIPES

2012

160

2013

163

 4.

Source KJP Vodovod Kochani

These locations are permanently monitored,
and all data is available. The next Figure 6 shows
the existing DMA’s in the network of Kochani.

In the current year 2015, for the period from
January to July, KJP Vodovod Kochani reported in
total of 170 leaks on distribution network including
connections.

Orizari - Nb. of connections: 902; Nb. of
population: 4,000

All DMA’s are permanently monitored, especially the minimum night flow. There is significant
record of the flow pattern in all seasons for particular DMA’s which could be very helpful in analysing the NRW and its components. However, the
deeper analysis of NRW has not been performed.
The idea of additional division of the network
into DMA’s is still active among the utility and
therefore, especially for the purpose of the current project ‘’Reduction of NRW in South-East
Europe’’ some additional DMA’s have been proposed (Figure 7.)
KJP Vodovod Kochani has provided details
of the number of leaks in distributions and connection pipes in the 2012, 2013 and 2015 (until
August).

Water consumption
KJP Vodovod Kochani provided 24 h water supply
service to the customers. There are no restrictions in
the system. According to the latest data from the IBNET questionnaire for the 2014 fiscal year, the overall consumption (total consumption-1.460.040 m3/
year / population served-37.000) was 108.11 l/c/d.

4.2. Commercial Operations
Assessment
Tariffs are proposed by KJP Vodovod Kochani and
have to be approved by the Municipal Council. They
are supposed to be calculated based on the “Methodology for determining the price of drinking water
and management of urban waste water” prepared
by Ministry of Transport and Communication. KJP
Vodovod Kochani applies charges for two main customer categories, which are households and legal entities (public institutions and commercial / industrial
customers).
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Figure 6 Existing DMA’s in Kochani water supply system
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Figure 7 Proposed DMA’s
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Table 5 Tariff structure of KJP Vodovod Kochani
CATEGORY

WATER PRICE, MKD/M3

SEWAGE PRICE, MKD/M3

Households

35.50

15.00

Legal entities

65.00

18.00

Source: KJP Vodovod Kochani 2015; (1 euro-61.5 MKD)

KJP Vodovod Kochani has adopted a written
policy on metering, billing and collection. It is still
necessary to upgrade the procedures so that the
whole process of reading, billing and collection as
well as customer relation is covered.

5.

WATER BALANCE

Some of the components of the water balance and
NRW performance indicators defined by the International Water Association / Water Loss Specialist
Group are presented below. The water balance (annual average presented in m3) has been prepared
on the basis of data available for the period January 2014 to December 2014 inclusive.
Table 6 Water Balance data and performance
indicators for year 2014
Total water produced in m3

4,457,710

Financial statements are prepared in line with
the national accounting standards as well as to International Accounting Standards.

Billed metered consumption in m3

1,448,178

KJP Vodovod Kochani are using accounting
software from Megasoft Plus, which is updated on
a regular basis. The software allows for cost centre
accounting associated with the general accounting
system. Revenues and costs are recorded for different services that at the KJP Vodovod Kochani is
providing. Financial statements comprise balance
sheets, income statements, and statement of equity.

Billed unmetered (lump sum) consumption in m3

69,482

Unbilled metered consumption in m3

70,000

Unbilled unmetered consumption in m3

39,500

Consumption per capita (liter/person/day)

107,23

Average number of persons in a household

4

Estimated error in metered consumption in %

20

Estimated error in unbilled metered consumption
in %

10

Estimated error caused by meter malfunction in %

3%

Estimated error during data processing in the office in %

1

Total length of distribution and transport mains (from
DN50) in km

148

Number of connections of registered consumers
Number of inactive connections
Average connection length (from parcel border to
water meter) in m
Average pressure in the whole system in m
Average water price in €
Variable water production and distribution costs
(limiting water costs) in €

3,500
10
40-60
0.75
0.2

Annual operating costs (without depreciation) in €

2,236,636

NRW (m3)

2,940,050

NRW (%)

65.95

Source: KJP Vodovod Kochani
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6.

CONCLUSIONS,
RECOMMENDATIONS
AND KEY ACTIONS

General conclusion

 Analyze of minimum night consumption and

calculate approximately Real water losses in
the measuring zone (in the zone not covered
by existing SCADA system, the flow measuring campaign to be carried out with mobile
ultrasonic flow meter),
 Develop

One of the main factors affecting the efficiency and
stability of providing services, as well as the Enterprise as a whole, is the high level of Non-Revenue
Water. According to the latest data for 2014, displayed in Table 6, the value of the Non – Revenue
water is 65.95 percent of the total income in the
system displayed as absolute value – 2,940,050
m3/annually. The current value of the Non – Revenue water should be real concern for the KJP
Vodovod Kochani and it only indicates the necessity of continuing and intensifying the activities
for decreasing Non-Revenue Water.
Based upon the technical part of the survey
report, the main technical challenges for KJP
Vodovod Kochani may be grouped into short-,
medium-, and long-term measures and activities.

Short-term measures (in less than
one year):
 To

download free GIS system or to purchase
commercial one,

 To

establish and equip teams for mapping,
GIS and hydraulic modeling,

 Establishing

a Water Balance, which process
helps to understand the magnitude, sources,
and cost of NRW (by software),

 To

develop a strategy and/or Action Plan for
reduction of Non-Revenue Water,

a detail plan for pressure measuring
in 24 h period of time (input in the system,
average and the highest point in the system.)
(pressure measuring campaign should be
carry out with pressure data loggers),

 Repairing

of visible leaks (Repairing visible
and reported leaks (preferably within 24 hours
of being reported) is without doubt one of the
most obvious and basic interventions that
should be implemented as a top priority,

 To

establish Leak Detection Department.

So whilst NRW theoretical training has been
provided to the KJP Vodovod Kochani staff
during the project, the next real step is to
move towards implementing the methodology and techniques provided on training with
respect of various leak detection activities on
site. Non-Revenue Water cannot be reduced
unless there is a firm commitment within the
KJP Vodovod Kochani to undertake a “Pro
Active Policy” towards leakage detection activities. The establishment of a Leak Detection
Department and identification of an appropriate number of staff to work as part of a NRW
action team is an absolute requirement in the
first instance. There is a clear need to address
the problems and constraints associated with
introducing a NRW reduction programme
within the KJP Vodovod Kochani. Tackling
NRW requires a dedicated core of highly
motivated and trained specialist personnel
using own “state of the art equipment” and
techniques. The use of local knowledge with
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an understanding of the day-day operation of
the distribution system and water demand patterns is also essential.
of Apparent Losses (Unauthorized
consumption; illegal connections, theft and
fraud; Customer meter inaccuracies; Customer data base errors; Data collection and
transfer errors; Water meter selection and
sizing).

 Analyzing of customer meter accuracy, custo-

mer meter database (age, type, brand, class of
accuracy) and customer meter reading and
billing procedure,

 Reducing

 Continuation

of the program of replacement
of customer water meters which will assist in
reducing Commercial losses/Non-Revenue
Water,

 Use the data from the existing SCADA system

Medium-term measures (in one to
three years):
 To

fully update the cadaster of the water
supply network and facilities in newly established GIS system,

 To

start using the already designed Network
Modeling Software in their daily work, especially in dividing the network into DMA’s,

 The hydraulic model of water supply network

provides access to the values of hydraulic parameters and a summary of the main water
supply lines and water supply network as a
whole. In a word, the hydraulic model is representative of the appropriate water supply
system. Its calibration is necessary to obtain
the values of flow and pressure as in a real
system. It is possible to compare the results
obtained from the hydraulic model with the
numerous measured data on field,
 Dividing the selected DMA and new ones into

small zones (sub DMA’s -permanent or virtual) in order to better interpreting the data
from flow and pressure measuring campaign.
Prioritizing of sub DMA’s with higher water
loss,

24 | Reduction of Non-Revenue Water (NRW) in South-East Europe

and develop a detail plan for flow measuring
in 24 h period of time – to cover main inflows
in the system, main reservoirs, pumping stations, the selected DMA’s (with one or two
inflows).

Long-term measures (in more than
three years):
 To

reduce NRW which are assessed to be
65.95% (2014) of the total water system input
by following the Action Plan (i.e. implementation of measures such as proactive leak detection, pipe replacement, pressure reduction…);
to 47,30% until 2017,

 Replacement

of old and bad-condition pipes
and galvanized iron and steel service connections will assist in reducing Real water losses/
Non-Revenue Water,

 To

install pressure reduction valves on some
critical locations in order to reduce the pressure and reduce variations during the day
and night,

 Implementation

and regular update of the
Action Plan for Reduction of Non-Revenue
Water.
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