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. Objectives of the guidelines
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. Components and structure of the guidelines
Awareness Technical backgrounds & solutions Examples
_ ‘\“Q\ Under- Prere- Case
\M//,/ Foreword Introduction = standing Strategy quisites Methods studies
e
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1 set of modular Training Materials
(PowerPoint presentations)
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. Target groups

Group 1

Decision makers of national
water ministries and / or
authorities, water utilities and
professional associations.

Group 2

Technical directors, planning
& design engineers and
technicians from water
utilities.

Group 3

Engineers, technicians and
operational personnel from
water utilities.
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. Availability of the guidelines

As hardcopy (via GIZ) or download
» from the project website at

www.waterlossreduction.com

Downloadable from
the project website

Ll

_____________________________________________
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. Content of the guidelines — Chapters 1 & 2

Preface and Introduction

o =
6 mm
= GIZ-VAG public-private partnership (PPP)
=  Objectives of the PPP
= Raise the awareness for the importance of WLR
=  Highlight the benefits of NRW reduction ‘ T " T T T -
= Emphasise the outstanding potential of pressure - ‘ ' | ‘

management for reduction of real water losses

=  Produce interest in participating actively in the PPP
(pilot projects, trainings, multiplication, etc.)
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Understanding water losses

Definitions and terminology
= Key influencing factors

= Reallosses

= Apparent losses

= Wastage

Water Loss Reduction |

Content of the guidelines — Chapter 3

System input
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Leakage and overflows at storage
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Content of the guidelines — Chapter 3

Understanding water losses

Definitions and terminology
Key influencing factors
Real losses

Apparent losses

Wastage

Infrastructural conditions

regarding materials, sys-

tem pressure and renewal
policy

Availability of water,
financial and person-
nel resources

Leakage

Leakage control policy:
activity, perception,
technical expertise

Institutional attitude
with respect to struc-
ture, regulation, politics

14
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. Content of the guidelines — Chapter 3

Understanding water losses

= Definitions and terminology
= Key influencing factors

. = Reallosses
= Apparent losses

= Wastage
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. Content of the guidelines — Chapter 3

Understanding water losses

= Definitions and terminology
= Key influencing factors
= Real losses

. = Apparent losses

= Wastage
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. Content of the guidelines — Chapter 3

Understanding water losses

= Definitions and terminology
= Key influencing factors
= Reallosses

= Apparent losses

. = Wastage

09
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. Content of the guidelines — Chapter 4

Developing a strategy for water loss reduction

Extent of
damages
= The need for water loss Catastrophic
management Critical
= Analysis of the present status oo
Minor
- Identification of appropriate
measures Insignificant
Imperceptible

= Design and implementation of a
water loss control programme

Description

Fatal casualties or permanent health problems

Injury to persons, infrastructure damages and
interruptions of production, negative publicity

Interference of population and clients, local supply
failures

Short-term interference of supply and infrastructure,

eventual media coverage
Temporary interference of supply

No direct interferences, limited local impacts

Potential of
damages

>10Mio. §
>5Mio.S

>1Mio$

>0.3 Mio$

>0.1 Mio. S
<0.1 Mio.$
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. Content of the guidelines — Chapter 4

Developing a strategy for water loss reduction

= The need for water loss

management System Input Q,

QNF w

= [dentification of appropriate skt

measures Water losses Q,,

Revenue Water Q;,
= Analysis of the present status o Rarerwis Wake!

Apparentlosses Q.
= Design and implementation ofa  geaifossesa,

water loss control programme

Data
origin*
(M)
(M)
(D)

(E)

(D)
(E)
(D)

Volume
[m?]
1,996,139
1,801,146
194,993

30,000

164,993
32,999
131,994

Accuracy

band

£1.0
0.2
+104

+20.0

+12.8
+50.0
+203

Hi T4 T

* With: (M) = metered, (D) = derived, (E) = estimated volumes.

Standard
deviation
o

10,184
1,838
10,349

3,061

10,792
8,418
13,687

Variance
V=¢?
103,721,650
3,377,891
107,099,541

9,371,095

116,470,637
70,862,896
187,333,533

4 I
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. Content of the guidelines — Chapter 4

Developing a strategy for water loss reduction

Non-revenue waler by volumes

= The need for water loss

management
= Analysis of the present status
_—— . 1
- = [dentification of appropriate -
. measures Unbilled autharssed consemption Real losses

Non-revenue water by financial losses

= Design and implementation of a
water loss control programme

Unbilled authorised consumption Real losses 16
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. Content of the guidelines — Chapter 4

Developing a strategy for water loss reduction

= The need for water loss management
= Analysis of the present status

= Identification of appropriate
measures

= Design and implementation of a
water loss control programme
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Content of the guidelines — Chapter 5

Basic prerequisites for sustainable NRW management

Information systems and
water loss management

= (IS basics

= Land base

= Network register

= Hydraulic network model

=  Failure data base

Customer information system

Uemmographic dats
topography Digstal
wlavation
madel
Waler Land base
balance
nalculation
Fallere
- an anatysis
Domand
allacaten
Failure
datadase
F- 4 - ' =
A i ~m . ‘m Active Tnsk
detwction
Pressure Hydreulic "
and flow network » ., .
nalysss model A infrastrusture
= mansgermnent
— -
STADA

Aehabilletion

Pressuro mansgement planning

DMA and PMA plasning
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. Content of the guidelines — Chapter 5

Basic prerequisites for sustainable NRW management

Valves )
Munts - - _.'. Ik

Information systems and water | O - 5 z
.. -
loss management o § s w

Pipes 2 A - -
. = GIS basics A ""4 s

= Land base

Buildings

folygens

= Network register
= Hydraulic network model

=  Failure data base

Customer information system
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. Content of the guidelines — Chapter 5

Basic prerequisites for sustainable NRW management

- ISP | :m:
= Information systems and water Y BB g =
61 - H
loss management . “J »

=  GIS basics

. = Land base

= Network register

= Hydraulic network model
=  Failure data base

= Customer information system
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. Content of the guidelines — Chapter 5

Basic prerequisites for sustainable NRW management

Information systems and water

loss management : @
1
]
] 1 N & i E Zone bounda
GIS basics L S i
SC4
= Land base T
SC3
. ~ Network register DN 150 Cast iron DN 100 Cast iron DN 100 Cast iron tasfity
® @i & £l
0 SC1 SC2 SCB
= Hydraulic network model
=  Failure data base 17
Pipe section === Service connection @ Node M Connection point P4 Valves and fittings [l Consumer

Customer information system
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. Content of the guidelines — Chapter 5

Basic prerequisites for sustainable NRW management

T T T 01 el ) 0% B0 W ey ==
M LR Sew Mans At v e

DS XN § NMERS NV S+RQA OO MNMT

e

Information systems and water
loss management

=  GIS basics

= Land base

= Network register
. = Hydraulic network model
=  Failure data base

= Customer information system
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. Content of the guidelines — Chapter 5

Basic prerequisites for sustainable NRW management

4

€

= Information systems and water
loss management

= (IS basics

= Land base

= Network register

= Hydraulic network model

Failure data base

Customer information system
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. Content of the guidelines — Chapter 5

Basic prerequisites for sustainable NRW management

= Information systems and water

loss management /’—* %
=  GIS basics I

= Land base

=  Network register R é'@”"

= Hydraulic network model

= Failure data base ﬁ \_//

. = Customer information system

Water Loss Reduction | Presentation of the guidelines



giz @VAG XIT Nn\w

Content of the guidelines — Chapter 6

No mzintenance

Methods and instruments for

water loss reduction ! A=
- .
= Taking action against real i
Water losses fven!-drwen mainlenance
= District metered areas (DMAs) - /1
> -
N Pressure management Interval-oriented maintenance
A
= Active leakage control (ALC) i __/_/]x i S
“ /] -
. . -
= Leakrepair ; : ; 3
Condition-oriented maintenance
A
= Infrastructure management s e
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. Content of the guidelines — Chapter 6

Methods and instruments for water loss reduction

= Taking action against real water
losses

= District metered areas
(DMAs)

=  Pressure management
= Active leakage control (ALC)

= Leakrepair

= Infrastructure management Single inlet DMA = == Boundary @ oMA bulk meter
Multiple inlet DMA w—— [istribution pipe
Cascading DMA p4 Closed boundary valve
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. Content of the guidelines — Chapter 6

Methods and instruments for water loss reduction

Taking action against real water
losses

= District metered areas (DMASs)

= Pressure management

= Active leakage control (ALC)

= Leakrepair

= Infrastructure management
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. Content of the guidelines - Pressure Management

Simplified view of pressures within a distribution network

Reservoir Pressure curves (Lines of charge, or energy)

Pressure by lower Consumption
A
\ H’
SSsure by py controf
£
Minimum pressure ;
o
~r
= 4 P,

P
PRV =
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. Content of the guidelines - Pressure Management

A Without pressure modulation : % A Local point pressure modulation

80

The different types of
pressure modulation =23 | | T
. . 20 Excess pressure causes increased leak flow! 20
(simplified) 10 10
0 : : < 0 &

Day 1 Day 2 Day 3 Day 1 Day 2 Day 3

A Critical point pressure modulation

@
Flow 5
0
8
o
3
= 10
& i 5 > 0 & >
Day 1 Day 2 Day 3 Day 1 Day 2 Day 3
mem P.: Pressure upstream of PRV Excess pressure
« P»: Pressure downstream of PRV = (: Flow

Pes: Pressure at critical point
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. Content of the guidelines - Pressure Management

Classification of the different components for Pressure Reduction

Modulation location Modulation type
Local point modulation — Fixed outlet pressure
Critical point modulation — Time-based pressure
— Flow-based pressure

Valvetype

Diaphragm (membrane) valve
Plunger (needle) valve

Inlet & PMA type

— Single inlet PMA

— Multiple inlet PMA
— Dynamic PMAs

— Micro & macro PMAs
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. Content of the guidelines - Pressure Management
1 Local point modulation, diaphragm
Need to reduce water 1<1 1
losses and to reduce pipe Help for decision diagram valve with fixed outlet pressure

breaks

i 5 Local point modulation, diaphragm
, , 2 valve with time or flow modulation
DMA with single inlet? NO —— > Dynamic critical point? — NO — > 6
| o Local point modulation, plunger valve
YES v 3 with time-based or flow-based
l & modulation
Power supply available? N0 — Variable pressure set point?  —— N0 —3 (2 Critical point modulation, diaphragm
| | 4 valve with time-based or flow-based
Yjs Yis modulation
Critical point modulation? ~ —— N0 = 3 Critical point modulation? — N0 —> 5 Critical pOint mOdUIation; plunger valve
| | with time or flow modulation
YES YES
¥ 7 6 Multiple Inlet
5 4

7 Multiple Inlet, Dynamic DMA
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. Content of the guidelines — Chapter 6

Methods and instruments for water loss reduction

= Taking action against real water
losses

200
= District metered areas (DMASs) :::
140
120
100

80

=  Pressure management

. = Active leakage control (ALC)

Average runtime before awareness [days]

20

60
40 L
= Leak repair : ' ' | | T T 7
3

Number of surveys / year 19

= Infrastructure management
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. Content of the guidelines — Chapter 6

Methods and instruments for water loss reduction

= Taking action against real water
losses

= District metered areas (DMASs)

*  Pressure management

= Active leakage control (ALC)

. = Leakrepair

= Infrastructure management
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. Content of the guidelines — Chapter 6

Methods and instruments for water loss reduction

Taking action against real water
losses 14.000

13.000
12.000
11.000
10.000

= District metered areas (DMAs)

= Pressure management ‘E 9.000 "
B.000 : -
E 7.000 A | |
= Active leakage control (ALC) ® 5,000 ]
£ 5000 I
— 5000 il
= Leakrepair 3000 ) |
2.000 | I
1.000
= Infrastructure management o I

SE LI ELLELFLEPeree sy

s B GG bis 1964 @ GGG 1. Gen. @ GGG 2. Gen. GGG 3. Gen. O Kunst 13
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. Content of the guidelines — Chapter 7

Case studies

= Pressure Management training modules
The example of Lima, Peru

= Reducing water losses by pressure management
The example of Santo Amaro, Brazil

= Hydraulic modelling
The example of Ouagadougou, Burkina Faso

= Water losses reduced by up to 40%
The example of Ain Al Basha, Jordan

= Reduction of apparent water losses
The example of Huaraz, Peru
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Thank you for your attention!

www.waterloss-reduction.com

info@waterlossreduction.com
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