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Why this presentation

• Non-Revenue Water (NRW) is the key issue in most countries

• especially in countries having limited water supply sources 

• or experiencing drought conditions

• Reducing high level of non revenue water helps also reducing energy (electricity) 

usage, reducing carbon emissions

• Water losses can never be zero, there is a direct link between optimum level of water 

losses (e.g. 5-10%) and economically sustainable pipe network rehabilitation



	

What is NRW (Non-Revenue Water)

• Leaks can be big or small but all result in lost revenue

Easy to spot 

– more tricky 

underground



What is NRW (Non-Revenue Water)

DHI’s holistic approach to provide the Decision Support System (DSS) addressing NRW 

and leakage management includes

• GIS

• SCADA

• Metering and monitoring

• Leak detection

• Hydraulic models

• Statistical and geographical 

analysis tools

• Economical – financial model

• Network rehabilitation

SCADANetwork

GIS Models

MeteringEconomics



What is NRW (Non-Revenue Water)

5

- we need to 

minimize non-

revenue water

To increase the 

revenue -

Water 
production

Revenue 
water

Non-
Revenue 

water

The World Bank recommends that NRW 

should be less than 25% while in many 

Asian countries NRW is up to 60%

Examples

Denmark 5-10%

India 30-55%



Reduce Energy
Reduce NRW =

Increase Revenue

Water Distribution Management System (WDMS)

Increase customer 
satisfaction

Improve water quality 
and supply security

Improve pay back time 
from investments

Activities:

Benefits:

Holistic approach to NRW!

More than just reducing NRW!



Copenhagen Water Supply

• 900 km of distribution pipes (dimensions up to 1200 mm)

• 83% of pipes made from cast iron

• 76 % of the pipes older than 1945. 

• 11 % older than 100 years

• And NRW is 5 %!!!

Age of Pipelines 

11%

65%

24%

Before 1900

1900-1945

After 1945



Main Action in Holistic NRW-projects

• Divide distribution system into smaller areas “DMA” by use of network model

• Installation of SCADA and flow and pressure instruments to monitor

• Design PMA and implement Pressure management by use of network model

• Meter management and replacement



Main Action in Holistic NRW-projects

• Leakage detection and repair, focus activity

• Strategically analyses of the optimal system to the future 

supply

• Rehabilitation plan for pipe and valve replacement program

• Reduce need for flushing and reservoir overflow

• Monitor and follow up immediately



Water Distribution Management System (WDMS)

Network Model 
and Data Analyzer 

SCADA

Base maps etc

Water supply network/District Metering Zones

Flow and 

pressure Meter
Pressure control

Data transmission by internet

WDMS
on a GIS platformBilling

Pipeline registration

Costumer service

Energy 

consumption
Water quality

Customer 

consumption

Pipe 

registration Leakage 

registration 



Benefits from Network Model – Daily Operation

Control the pressure 

• Reduce leakages

• Reduce energy for pumping

• Customer satisfaction

• Prevent bursts 

Better and safe water quality

• Chlorine content 

• Age of the water

• Prevent and control pollutions



Benefits from Network Model - Planning and Investments

Minimize new investments

• Expansion of pipe systems

• Pumping stations

• Reservoir capacity

Optimize rehabilitation

• Rehabilitation by need and condition

• Optimize design when you rehabilitate



Estimation of Water Loss and Leakage

• One step in reducing NRW is to develop an understanding of the water distribution 

system.  This process involves working closely with the water agency to establish a 

water balance or a water audit as commonly referred by many countries. This process 

helps understand the magnitude, sources, and cost of NRW. 

IWA/AWWA Water Audit Method



Pressure Management



Seremban Malaysia

• Service area with 62.000 connections and 

320,000 consumers

• Baseline Water Audit 39 %, to be reduced 

by 15% in 12 month, to 24 % 



Seremban Malaysia

Project in final stage after 12 month

• Data Acquisition completed (~ 1000 km pipes)

• GIS solution 

• 55 DMZ

• 20 PMA established

• Web-based SCADA system

• Leak detection/leak repair (>3000)

• NRW reduced to 24 %



WDMS – Geographical analysis

Pipe replacement

• Focus on “hot spot” areas

• Optimize the investment in P.R. 

• Use Geographical analysis…

Hot spot areas



Seremban Malaysia

Seremban NRW % Development
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MNF Monitoring of DMA

High MNF 

detected

MNF back to normal

Repair work

Abnormal flow



Teplice – Czech Republic

Challenge
• The City of Teplice has for several years lost up to 40% of its clean water through a leaky water 

distribution network. These problems are further acerbated by recent growth and development of 

the city 



Teplice – Czech Republic

25 November, 2012© DHI #21

NRW reduced

by 50%

Hydraulic

Model

Flow 

Monitoring

DMA district

meter areas

Leak Monitor 

linked to SCADA

Solution
• To address the mounting problems 

the City implemented an Urban 

Water Management Decision 

Support System (DSS)

• The DSS integrates a wide range of 

data and information sources 

including SCADA Data with 

advanced tools for leakage 

management, pipe failure detection, 

network repair prioritization and 

associated investment strategy



Teplice – Czech Republic

Value

• The DSS has enabled the City to significantly reduce water leakage, corresponding to 

annual savings in excess of €160.000. Payback time 1-2 years

“Our DSS has helped us decrease leakage and implement pressure optimization 

throughout the City. The most important factor for us is a long-term stability of the 

leakage level, supported, and maintained by the DSS.”

Says Karel Eminger, SCVK a.s., Regional Dispatching Center Manager, 2011.



Thank you for your attention
Morten Kjølby
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