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Why we need to consider sustainable 

supply ?
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To adapt
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Sustainability : Biston Betularia



Nuestras
preguntas
Why ?

The peppered moth, Biston 
Betularia, occurs in various 
shades of gray. One hundred 
and fifty years ago, from the 
beginning of time, the 
species consisted almost 
exclusively of "typical" 
forms, with predominantly 
light gray scales interspersed 
with black.
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During the 19th century, England 
experienced dramatic industrialization 
that was largely driven by coal-burning 
plants, the pollution from which 
would eventually be deposited on tree 
trunks:
In 50 years, conditions changed 
dramatically
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And they 
adapted in less 
than 10 years
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Samefor us
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Igual nos ocurre a nosotrosChanging
from here:
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1. At a glance

Urban water cycle and sustainability
The world is continually looking for ways to improve the way water is used for energy. 

As population grows, so do the need for natural resources and, in turn, energy needs.

Energy and water are part of the same reality in the urban water cycle.

We cannot forget the use of technologies for clean energy production, energy recovery 

instead of dissipation, pumping station reprogramming, and hybrid systems.

We also cannot forget the implications for water and energy supply.



2.  Urban Water cycle and sustainability

Let's recall the definition of sustainability: "ensuring the needs of the present without
compromisingthe needsof the future."

Water and energyhavea verycloserelationshipin terms of sustainabilityin the urbanwater
cycle.

Thewater cycleis alteredby the actionof technologyservingsociety,alwaysmaintainingour
commitmentsto future generations.



2. Urban Water Cycle and Sustainability

From the line

Caption - Treatment- Storing - Distribution - Use  - Drainage- Depuration- spill



2. Urban Water Cycle

and Sustainability

To the circle

Caption
Treatment
Storage

Distribution

Use

Drainage

Drainage
Depuration
Spill



Sustainability
evaluation

Costrecovering

Energy audit

Infrastructures
renovation

Renewable energy

2.   Urban water circle and 

sustainability

Information



Sustainability
evaluation



Energy 
recovery



AcrossSGD



3. Where can we improve ?

Sustainable development of 
distribution systems must meet 
current needs without 
compromising future capabilities.

Aspectos 
económicos

Aspectos 
sociales

Aspectos ambientales



Hacia un abastecimiento sostenible

4. !ǎƝpuesΣ ΛǉǳŞpodemoshacer?

i) Compra solamente lo necesario; lo superfluo, aunque cueste 
ǎƻƭƻ ǳƴ ŎŞƴǘƛƳƻΣ Ŝǎ ŎŀǊƻ

Podemos dimensionarlas redes acordea un ŘƛǎŜƷƻƽǇǘƛƳƻen 
ǘŞǊƳƛƴƻǎŜƴŜǊƎŞǘƛŎƻǎ: OPTIMIZAR

What can we do?



4. What can we do?



4. What can we do?

i) Buy only what you need; anything unnecessary, even if it costs 
just a cent, is expensive.

We can size networks according to an optimal energy design: 
OPTIMIZE



Network designoptimization: supplygrowth forecasts: improvinghydraulicefficiency

Pumpingstationoptimization, energyanalysis: improvingenergyefficiency

Water treatment processoptimization: improvingoverallefficiency

Maintenanceand assetmanagementprocessoptimization: improvingeconomicefficiency

Supplypressureoptimizationfor leakcontrol (and pathogenintrusion): improvingvolumetricefficiency

General optimizationtechniques: improvingsocial efficiency

Optimization



ii) Divide and conquer. 

We can sectorize networks in the optimal way based on 
supply criteria so that we always have the best solutions 
in terms of pressure and flow: SECTORIZATION

4. What can we do?



Sectorization

- According to supply levels
- According to intermediate reservoirs
- According to network meshing
- According to pumping stations
- According to rechlorinationneeds



iii) What it is not measured, it does not exist

We can measure many magnitudes: pressure,  flow, quality:MONITORING

4. What can we do?



MONITORING

- In the water treatment plants: pressure, flow, quality parameters

- In the pressure patterns along the day

- In the flow behaviour: leackageand pathogen intrusion control

- In the spills



iv) Always look for the least bad solution

We can go further, proposing energy optimization strategies, for example through micro-
hydraulic machinery in networks: energy RECOVERY.

4. What can we do?



Hydraulic Micromachinery:Turbinesor Pumps Working as Turbines?

The turbine always allows energy recovery based on its operating curve. But...- Are such small 
turbines available?- Are their operating curves known for design?- Is it cost-effective to 
purchase this machinery from grids?- Can it be easily regulated?



A pump operating as a turbine can meet this need.Dueto its 
availability Due to its cost and Due to its versatility.  But... With what 
efficiency?

Hydraulic Micromachinery: Turbines or Pumps Working as Turbines?



Micro hydraulic machinery
Turbines or pumps working as turbines (PATs)?





+q-q

+n

-n

NORMAL 
PUMPING

NORMAL
TURBINE

ENERGY
DISIPATION

REVERSE
ROTATION
PUMPING

REVERSE
ROTATION
TURBINE

ENERGY
DISIPATION

ENERGY
DISIPATION

ENERGY
DISIPATION

H>0; Q>0
N>0; T>0

Q

H<0; Q>0
N>0; T<0

H<0; Q>0
N>0; T>0

H>0; Q>0
N>0; T>0

H>0; Q<0
N>0; T>0

H>0; Q<0
N<0; T>0

H>0 or H<0; 
Q>0 or Q<0; 

N<0; T<0

H>0; Q<0
N<0; T<0

H<0; Q>0
N<0; T<0

CRITERION OF SIGNS



ὶ

ὶ

ὺ

ὺ

‫

ὓ

ȟ

”ὗᴆὶ ᴆὺ

ȟ

”ὗᴆὶ ᴆὺ



ὓ

ȟ

”ὗᴆὶ ᴆὺ

ȟ

”ὗᴆὶ ᴆὺ

ὶ

ὶ

ὺ

ὺ

‫

ό

ύ

ό

ύ



ὺ

ὺ

‫

ό

ύ

ύ

ό

Ὄ
όὺ όὺ

Ὣ



Ht,E

Ht,z Ht,R

Q- Q+

H
Hp,E

Hp,z

Hp,R

Q1 Q1

Ht

Hp



( ÆÎ1

ʂ ÆÎ1

ὖ ÆÎ1













Selection

Where?

Case A

Case C Case C

Machineryselection



Selection

Where?

Q(t); Hr(t)

Q H

t t



Selection

Where?

Q(t); Hr(t)

Sort



Selection

Where?

Q(t); Hr(t)

Sort

Series



Selection

Where?

Q(t); Hr(t)

Sort

Series

Model



Improvingeficiency

Energy audit

Energy balancce

Flow and pressure

Maximizingrecovered
energy

SIMULATION
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v) Do not use the future generations resource: REUSE

Using renewable energy in the maximum pumping stations

4. What can we do?



Solar pumping stations



vi) Have a plan: Better a bad model than no model

Maximizing control of leakages, transients and non desired actions. DIGITALIZATIONis the 
best friend: digital twins

4. What can we do?



How to achieve this process of digitalization 
in water and environmental sector?
Across the digitalization pillars



Sensoring



Muchas gracias

Modelling: 
Model open the door of the Digital Twin



Muchas gracias

Modelling: 
Model opens the door to digital twinWith Internet of Things

Helpingmanagers in the decisionprocess



Muchas gracias
Artificial Inteligence
With Artificial Intelligence

With rich data we will have precise decisions                 


