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Objectives

The main objective of the project is focused 

on producing “green electricity”, contributing 

with it to the fulfilment of the European 

Commission’s agreements regarding the 

increased use of renewable energy sources. 

Thereby helping to reduce greenhouse gas 

emissions and therefore the compliance with 

the Kyoto protocol and with the Renewable 

Energy Plan of the Spanish Government (PER 

2011-2020) which set the target to achieve 

268 MW in hidropower installations with less 

than 1MW.

To achieve this general goal, it will be necessary 

to establish the individual objectives as:

-Take advantage of kinetic and potential 

energy currently wasted in drinking water 

supply and distribution networks.

-Demonstrate the technical and economic 

feasibility of the modular system generator

of electric power through the production of a 

pilot plant built in the factory and transported 

one-piece way for assembly in the particular 

location.

-Show the results of the project to the grea-

ter public and scientific community as pos-

sible, paying special attention to public ad-

ministrations for being them to a greater 

extent, the owners and donors of conces-

sions on the use of potable water networks.

-Promote new public policies of energy sa-

ving and sustainable mobility from the eco-

nomic benefits derived from the pilot plant.

-Show the reduction of the environmen-

tal impact and carbon footprint by the so-

lution posed against the classical hydrau-

lic mini power plants installed on-site.

– Contributing to simplify and redu-

ce administrative barriers to these sys-

tems, favouring its generalization.
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Why LIFEHygenet?

One of the main environmental problems 

that society is facing is climate change re-

sulting from the increase in greenhouse gas 

emissions. The increasing use of energy, pri-

marily fossil, to meet our needs is one of the 

main responsible for this increase; hence, it is 

necessary to promote the use of renewable 

energy sources to replace these fuels. These 

initiatives include the use of the energy po-

tential of the circulating water in water infras-

tructure in operation (channels, water supply 

networks, downloads,...).

In the networks of distribution and supply of 

drinking water from mountainous areas, it is 

common that there is a significant drop in the 

lines. This causes circulating water through 

the pipes to reach high speeds at certain po-

ints, phenomenon that may jeopardize the 

structural integrity of own pipes and other 

items.

The traditional solution to this problem con-

sists of the implementation in the hotspots 

of certain devices, such as the chambers of 

break of load, which reduce the speed of the 

water and thereby relieve the pressure in the 

lines. These elements dissipate the energy 

contained in the water but does not take ad-

vantage of it for other uses.

The identification of this opportunity repre-

sents the starting point of the LIFEHygenet 

project. To do this, it has been created a pu-

blic-private consortium formed by: the Tech-

nological Centre Prodintec, Coordinator of 

the project; the Municipality of Mieres, res-

ponsible for operating the plant pilot when 

it comes into operation; the Engineering of 

Maintenance Asturiana, S.A. (INGEMAS), that 

designs and executes the work; Servo Ship, 

S.L., manufacturer of the device and the As-

turian Energy Foundation (FAEN), responsible 

for the validation of the system.
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What is LIFEHygenet?

The project includes the design of a modular 

system of hydroelectric generation of small 

size and easy integration in hydraulic networ-

ks in operation. To validate it, it has been built 

a pilot device that is proven in the network 

of water supply of the City Council of Mieres, 

Asturias. The available flow and the slope of 

the pipeline have allowed a 92.5 kW of power 

turbine installation.

The device configuration has made possible 

to mount of all their elements in the factory 

to be transported fully assembled and in one 

piece by truck to the chosen location. The 

system includes a load-bearing structure or 

module containing a small hydro turbine and 

electric generator. The process has been done 

in two phases, the manufacture of turbine in 

Servo Ship S.L. facilities and the integration 

and assembly of all elements in the module, 

including the own turbine and generator, on 

the premises of INGEMAS.

The modular configuration of the device fa-

cilitates its installation and reduces the civil 

work for the implementation of the pilot unit 

in the selected location. Thus, the works are 

limited to the adequacy of the access to the 

buried of the new pipes and the electrical dis-

charge line, the execution of a small terrace 

to accommodate the module and the cons-

truction of a building for the electrical equip-

ment to support and connect the network.

Once launched the pilot unit, FAEN has vali-

dated its operation by checking the level of 

electricity generated, avoided emissions of 

polluting gases and revenues available to 

the City Council. It is considered an annual 

electricity generation around the 700 MWh, 

which means, according to the latest estima-

tions, a reduction of about 520 tons of annual 

emissions of carbon dioxide, about 380 kg of
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annual emissions of dioxide of sulphur and 

around 270 kg of annual emissions of nitro-

gen oxides.

With the success of the project it is about sen-

sitizing the owners of distribution networks 

and water supply on the possibilities offered 

by the energy use of its infrastructure. The re-

plication of this pilot to a larger scale, will not 

only contribute to territorial cohesion and to 

socio-economic revitalization of the involved 

regions, usually rural areas, but it will also 

serve to encourage the use of a source of re-

newable energy which contributes to reduce 

external energy dependency as well as emis-

sions of greenhouse gases responsible for cli-

mate change

How to take advantage of 
the operational hydraulic 
infrastructures?

The main hydraulic infrastructures detected 

as valid for the implantation of this solution 

are the wastewater treatment plants, the 

water purification stations, the potable water 

supply networks, the systems of Irrigation 

and the acquisitions and discharges in fluvial 

channels and sea for other concessions. 

The large number of installations of this type, 

has a great potential for the development of 

for hydropower energy generation.

A hydraulic infrastructure manager who wants 

to make a hydroelectric use of its circulating 

flows must follow the following steps:

> Step 1. Design and sizing of the insta-

llation.

The latest technological advances allow 

the use of almost any infrastructure. De-

pending on the particular conditions of 

each location, the appropriate sizing and 

design of the installation must be carried 

out in order to optimize the energy use. I
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n this sense it is important to make a suita-

ble choice of the hydroelectric generation 

technology. Its selection is conditioned by 

parameters such as the height, the range of 

flow to the turbine, the performance curve 

of the turbine and the associated costs. Ma-

king a simplification, the criteria to use the 

main commercial models of turbines isgover-

ned by using Kaplan turbines for small jumps 

and medium-high flows, Francis turbines for 

higher jumps and moderate flow variations, 

Pelton or Turgo turbines for large jumps with 

rather low flow and hydrodynamic screws for 

small jumps with low flow.

 

> Step 2. Obtaining licenses 

In general, the administrative process re-

quired in these projects contemplates the 

modification of the water concession; the 

authorisation for the installation of electro-

mechanical equipment and lines; the access 

application and connection to the electric 

network; obtaining environmental licenses; 

the registration in the Administrative Regis 

ter of Electrical Power Production Facilities or 

self-consumption facility; and obtaining the 

licenses of work and activity.

 

> Step 3. Execution of the works and 

start-up of the installation

According to the particular conditions of the 

site and the hydraulic technology raised, the 

associated works can be greater or minor. 

Some habitual actions that are necessary 

to undertake are the reconsideration of the 

grounds, the conditioning of the accesses, 

the excavation of ditches for hydraulic con-

duits and electrical lines, deployment of 
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pipes or channels, laying of electrical line, as-

sembly of electro-mechanical equipment and 

the construction of tanks or buildings to hold 

the equipment.  

> Step 4. Operation and maintenance of 

the installation

Once the installation is in operation, it is ne-

cessary to carry out the control and manage-

ment that allows to optimize its operation. It 

should be kept in mind that the infrastructu-

res in which it is located are destined for other 

uses, so it will be necessary to include within 

its maintenance tasks and its operating pro-

grams those of the generation installation.

With regard to the control of the operation of 

the installation, the devices are fully automa-

ted, which allows the monitoring of its ope-

ration from a control panel that ensures its 

operation in optimal conditions, manage the 

flows of energy or create response actions 

against anomalies. Apart from the operatio-

nal control, the generating installation requi-

res a specific administrative management for 

the follow-up of the remunerations received 

by the electric company in case of sale of the 

generated energy to the grid, the payment of 

taxes and fees or the insurance hiring.
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In terms of maintenance, a preventi-

ve maintenance program must be pro-

vided, in accordance with the mainte-

nance plan of  the installation, and a 

protocol for corrective maintenance actions 

in the presence of failures or breakdowns.

Potential socio-economic impacts of LIFEHy-

genet:

> Power grid sale generated:

 - Market average price 2017: 

53,64 €/MWh

 - Estimated income(*): 27.050 €/

year

 - Operating and maintenance 

costs: Around 2.000 €/year

 

(*) Estimated income once the concepts of 

the representation rate and of electricity pro-

duction tax are discounted.

> Use of the excess by selling energy in 

municipal plans for sustainable development 

and social services.

> Strategy ISUDS (Integrated Sustaina-

ble Urban Development Strategy 2016-2020 

in Mieres Council (Sustainable Mobility Plan, 

environmental and landscape improvement, 

improvement of energy efficiency on lighting, 

network of early attention to seniors, etc.).

> Business fabric activity increase in the 

community:

  During the civil works for the as-

sembly of the plant.

 - During the lifetime of the plant 

for its maintenance.

Mechanism for the environmental conversion 

of an eminently mining region if the initiative 

extends to the rest of the supply networks. 
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Conclusions and lessons 
learned:
1. An excessively long administrative proces-

sing process has been detected for the size of 

the installation (less than 100 KW). 

It seems necessary to have a normative revi-

sion that involves simplifying some procedu-

res. 

2. It is important to get the involvement of all 

the agents involved in the start-up of the ins-

tallation to facilitate the process. In the case 

of systems connected to the grid, the contri-

bution of the electric company that owns the 

grid is very important, with the purpose of fa-

cilitating the necessary steps for the connec-

tion and start-up. 

3. When considering the business model 

and the management of the generated ener-

gy, the current regulatory framework, with 

the absence of incentives for renewable

electricity production, makes it more profita-

ble for most of these small installations to bet 

on the self-consumption to cover related con-

sumptions (pumping, electrovalves,...) or for 

new electrical uses such as electric mobility, 

lighting, etc.

4. It is considered advisable to select sites that 

involve good accessibility and reduced poten-

tial costs in the field of civil works, adaptation 

of the electrical system, etc. 

5. It is noted the existence of a wide variety 

of technologies for micro-hydraulic turbines 

that facilitate their adaptation to the hydrau-

lic conditions of all types of infrastructure. 

These turbines usually offer low efficiency, 

although in these cases this factor is not so 

critical because it is not prioritizing the ge-

neration of flow into the grid but the exploi-

tation of an energy that is not being taking 

advantage of.
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Expected results:
- Increase of the business fabric activity 

of the community as a result of civil works for 

the installation.

- Possible generation of employment 

for the management and maintenance of the 

plant on its lifetime. 

 Use of the revenues for energy sale in 

the improvement of infrastructures or for so-

cial purposes by the council. 

 Mechanism for the environmental con-

version of an eminently mining region if the 

initiative extends to the rest of the supply 

networks.

 Socio-economic revitalization of rural 

areas.

This proposal has been positively valued by the 

European Commission which has co-financed 

the project through the LIFE + programme in 

the thematic area “Climate Change – Energy” 

for its contribution to the promotion of the 

use of renewable energy sources and to the 

reduction of greenhouse gas emissions. 
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