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The use of hydropower associated with impoundment
of natural rivers is a well-established and matured
technology, the hydropower resources are well as-
sessed and this kind of power generation is widespread
worldwide. It is the conventional or pure hydropower
that exploits the potential energy of stream flows and is
considered as a renewable energy source. In a similar
way can be assessed the potential energy present in
flow of urban water networks, be it water supply, sew-
age collection and treatment or excess pressure from
industrial installations. In contrast to the former, there
might be raised the question of the renewable energy
status.

Urban water management is clearly known to be very
energy intensive. Therefore, the harnessing of the po-
tential energy residing in gravity fed networks or ex-
cessive pressure installations (e. g., pressure reducing
valves -PRV or break pressure tanks - BPT) is of
great importance. One of the first aims is to evaluate
the resources of this "sleeping" potential. This assess-
ment does not require any sophisticated method, in the
past they were considered in a number of studies [1-
4]. Commonly it is known, that conventional hydrotur-
bine technologies are not always competitive on the
market and to offset this drawback low cost generators
- pump as turbine (PaT) are suggested [5-7].

This paper presents the partial results of the ongoing
EU LIFE NEXUS project performed by the consor-
tium consisting of  Spain, Poland and Lithuania [8].
The project aims to explore the potential for micro-
hydropower energy recovery along urban water cycle
in selected European cities. The one outcome of this
action has been the creation of a Geo-database and
geographical representation with new potential energy
recovery locations and existing hydropower installa-
tions operating in selected European countries [9]. The
information contained in this database is georefer-
enced, mapped in layers according to their location and
is accessible through a web platform (Fig.1).

This mapping would be important because it is pub-
licly available enabling any party to see where the sites

with potential lie and therefore make it easier for them
to identify and launch a project development.

& Assessment of Small Hydropower in European urban water networks
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Fig.1. Visualisation of micro-hydro potential locations in
urban water networks

e Lithuania

Due to the country’s topographic conditions — a purely
lowland country, only sewage (wastewater) networks
with free gravitational flow can be attractive for the
harvesting water energy. Drinking water distribution
systems are artificially pressurised and cannot be used
for energy recovery. The urban water networks of the
two largest country’s cities - the capital Vilnius and
Kaunas were studied in depth along with a dozen
smaller towns. So far, some 17 potential sites with their
main characteristics were identified upstream or
downstream waste water treatment plants (WWTP). All
of the power capacities are below 100 kW (2 of them
below 10 kW). No existing hydropower plants operat-
ing in water and waste water infrastructure identified
so far in the country.

e Poland

20 potential sites were identified; most of them could
be located in the sewage networks and WWTPs with
free gravitational flows. Most of the power capacities
are below 100 kW (4 of them bellow 5 kW). However,
there are 2 potential sites very promising with 201 and
525 kW located in WWTPs (upstream or downstream)
and a storage reservoir respectively. Regarding the
existing facilities, 4 hydraulic energy recovery installa-
tions are currently under operation in the urban water
network in Poland.

Power (kW) g ‘Small Hydropower in European urban water natwork
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e Spain.

4 potential sites have been identified in Spain and all of
them are located at the entrance of the water distribu-
tion networks. Three of sites are PRV devices, while
the other is a BPT. Approximate power capacities are
in the interval 36 — 74 kW.

A number of 9 hydraulic energy recovery installations
are operating in the country, including the LIFE
NEXUS demonstration site in Leon, involving a PaT
machine. 8 of the facilities are micro-hydropower in-
stallations (power capacity in the range of 11-84 kW),
with 7 PaT machines and 1 cross flow turbine. Regard-
ing the location in the urban water cycle, most of them
are at the entrance to the drinking water distribution
network, entrance pipeline to the drinking water treat-
ment plant (DWTP) and in the outlet pipeline of the
DWTP. Finally, there is the energy recovery device
(Pelton turbine) in a desalination plant with a power
capacity of 514 kW.
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