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Energy costs

o Water treatment and distribution represent between 4 and 10% of all consumed energy
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Daily water demand example

P 160

s’ 140-

[
N
o

Water demand (m3/h)
® o
S o

60

~ 40

~ 0 5 10 15 20
Time (hours)



06 Introduction lLequia s

Energy costs
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Water management simulation

»Pumping System > Storage system >Delﬂ/ery points

« Pump flow « Tank capacity « Average demand curve
o Pump kWh consumption « Tank max level
 Energy tariff « Tank min level
 Historical pump data « Tank setpoints
« Tank hysteresis

« Historical level data

P Simulations algorithm




|
ECO-INNOVATIVE

Single-tank optimization example ‘lequia SHRa

UdG

Hydric management simulation

Comparision between historical average tank level and simulation tank level
(Teia)
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Comparison of the proposal with the current management

—— Historical tank level
— Simulated tank level
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Comparison of the proposal with the current management

Comparison of % kWh consumed based on time type between real management and the new proposal
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Comparison of the proposal with the current management

—— Nivell real del diposit
—— Nivell del diposit en la simulacié de la proposta de consigna
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Comparison of the proposal with the current management

Comparison of % kWh consumed based on time type between real management and the new proposal
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Water supplying sources
PPYINg ® O Flow meters

1 £ @ Water tanks
@ Water pumps

Opening inlet valve forces water pumping

I Supplied by pumps
| Bnergy costs >>0 » Direct energy consumption

Opening inlet valve does not force water pumping

* Indirect energy consumption
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Network autonomy
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® O Flow meters

. Water tanks

@ Water pumps
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» Hypothesis: changing storage tanks setpoints can be usefull to reduce energy pumping costs.
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» Hypothesis: changing storage tanks setpoints can be usefull to reduce energy pumping costs.
« Objective: To develop a methodology, an algorithm or a set of criteria' to change setpoints and

hysteresis in order to reduce the energy pumping costs.

"Example: increasing cheap energy hours setpoint to pump more water on cheap energy hours in order to supply it during expensive
energy hours.
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« Hypothesis: changing storage tanks setpoints can be usefull to reduce energy pumping costs.
« Objective: To develop a methodology, an algorithm or a set of criteria! to change setpoints and
hysteresis in order to reduce the energy pumping costs.

« The obtained results have to be extrapolated to any study case

"Example: increasing cheap energy hours setpoint to pump more water on cheap energy hours in order to supply it during expensive
energy hours.
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Cases variability

Example tank  Delivery point All combined, with multiple pumpts
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Serial tanks
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Parallel and serial tanks
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» Hypothesis: changing storage tanks setpoints can be usefull to reduce energy pumping costs.

« Objective: To develop a methodology, an algorithm or a set of criteria' to change setpoints and

hysteresis in order to reduce the energy pumping costs.

« The obtained results have to be extrapolated to any study case

« The energy costs optimization can only be done by changing the values of:

Cheap energy hours setpoint
Medium energy hours setpoint
Expensive energy hours setpoint

Hysteresis level

"Example: increasing cheap energy hours setpoint to pump more water on cheap energy hours in order to supply it during expensive
energy hours.
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« Autonomy level: All tanks must have a minimum level from which water cannot fall: this level is
defined as the volume of water that allows supplying the demand for 20 hours'.

 Distribution network water can only flow in one direction

« The flow rate of the pumps is not variable: they can only be on at full power or off.

« |tis assumed that the speed of distribution of the water is instantaneous.

|t can be assumed that for a given tank, the water demand along the day is the same every day.

« Water inlet flow to a given tank is higher than its highest demand peak flow.

'In emergency cases where water can not be pumped, the tanks in water distribution network must have enough autonomy to
supply domestic water consumption during a defined time
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