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LNEC PROGRESS REPORT (August 2016): sharing of 

technological solutions. Key lessons learned from the 

Portuguese participation in H2020 Piano project 

 

I. ABSTRACT 

This document presents the developments in the first 18 months of activity of LNEC in PIANO project 

(Policies, Innovation, and Network for Enhancing Opportunities for China-Europe Water Cooperation) 

financed by the European Union (Horizon 2020) and the Chinese Secretariat of China Water Platform -

Europe (China-Europe Water Platform, CEWP, http://cewp.org/), as key lessons learned from the 

Portuguese participation, led by Laboratório Nacional de Engenharia Civil (LNEC). PIANO project aims to 

strengthen cooperation in the field of water between Europe and China, promoting the creation of 

networks of enterprises (including SMEs), entrepreneurs, NGOs, policy makers, regulators and funding 

agencies to create social opportunities and business. The PIANO project objectives are (1) strengthening 

and expanding the existing network of the China Europe Water Platform (CEWP) to cover all relevant 

actors for water research and innovation relevant for China Europe water cooperation; (2) identification 

of European technological water innovations and areas for joint development of technological solutions 

that have a potential for implementation in China; (3)identification of drivers and barriers and 

elaborating strategies for overcoming such barriers and taking advantage of drivers for implementation 

and replication of technological water innovations; (4) promotion of knowledge exchange and policy 

dialogue to build an enabling environment for the uptake of technological water innovations with a 

great potential for implementation, further replication and market uptake in China; (5) consolidation of 

a shared strategic research and innovation agenda between Europe and China in the water domain; and, 

(6) effective dissemination and mainstreaming of the project results within China, Europe and 

worldwide to various target audiences. The priority research areas focus on societal challenges related 

to Agricultural water management (WP2_1.a), to Municipal water management (WP2_1.b), to Industrial 

water management (WP2_1.c), to river basin management highlighting the problem of floods (WP2_1.d) 

and to the Water for energy nexus (WP2_1.e). The project consortium is composed of nine partners of 

which eight are located in eight different EU Member States and one is based in China. The consortium 

encompasses partners from high level academic institutions and experienced research institutes to non 

for profit organizations, from European umbrella associations to a commercial SME and a large 

international company. The PIANO partners are supported in their activities by many Chinese institutes 

and research centres. LNEC leads the development of tasks (WP2_1d) and (WP2_1.e). In the case of the 

task "Water for Energy" LNEC has the support of EDP / Labelec. 

Within the activities led by LNEC an inventory of about 50 technological water innovative solutions (TWI) 

was developed in the thematic areas WP2_1.d and WP2_1.e. Later, following several prioritization 

criteria, 20 TWIs of each of both thematic areas were ranked in descending order of suitability and 

potential deployment opportunities in China. They are presented for discussion. 



LNEC Progress Report  Piano Project August 2016 

 

6 / 50 
 

 

1. EXECUTIVE SUMMARY  

The document addresses the developments in the first 18 months of activity of LNEC in PIANO project 

(Policies, Innovation, and Network for Enhancing Opportunities for China-Europe Water Cooperation) 

financed by the European Union (Horizon 2020) and the Chinese Secretariat of China Water Platform -

Europe (China-Europe Water Platform, CEWP, http://cewp.org/), as key lessons learned from the 

Portuguese participation, led by Laboratório Nacional de Engenharia Civil (LNEC). PIANO project aims to 

strengthen cooperation in the field of water between Europe and China, promoting the creation of 

networks of enterprises (including SMEs), entrepreneurs, NGOs, policy makers, regulators and funding 

agencies to create social opportunities and business. The PIANO project objectives are (1) strengthening 

and expanding the existing network of the China Europe Water Platform (CEWP) to cover all relevant 

actors for water research and innovation relevant for China Europe water cooperation; (2) identification 

of European technological water innovations and areas for joint development of technological solutions 

that have a potential for implementation in China; (3)identification of drivers and barriers and 

elaborating strategies for overcoming such barriers and taking advantage of drivers for implementation 

and replication of technological water innovations; (4) promotion of knowledge exchange and policy 

dialogue to build an enabling environment for the uptake of technological water innovations with a 

great potential for implementation, further replication and market uptake in China; (5) consolidation of 

a shared strategic research and innovation agenda between Europe and China in the water domain; and, 

(6) effective dissemination and mainstreaming of the project results within China, Europe and 

worldwide to various target audiences. The priority research areas focus on societal challenges related 

to Agricultural water management (WP2_1.a), to Municipal water management (WP2_1.b), to Industrial 

water management (WP2_1.c), to river basin management highlighting the problem of floods (WP2_1.d) 

and to the Water for energy nexus (WP2_1.e). The project consortium is composed of nine partners of 

which eight are located in eight different EU Member States and one is based in China. The consortium 

encompasses partners from high level academic institutions and experienced research institutes to non 

for profit organizations, from European umbrella associations to a commercial SME and a large 

international company. The PIANO partners are supported in their activities by many Chinese institutes 

and research centres. LNEC leads the development of tasks (WP2_1d) and (WP2_1.e). In the case of the 

task "Water for Energy" LNEC has the support of EDP / Labelec. 

Within the activities led by LNEC an inventory of about 50 technological water innovative solutions (TWI) 

was developed in the thematic areas WP2_1.d and WP2_1.e. Later, following several prioritization 

criteria, 20 TWIs of each of both thematic areas were ranked in descending order of suitability and 

potential deployment opportunities in China. PIANO project is being developed within the planned 

framework.  

Technological innovations to address challenges in river basin management 

To increase flood security, this will focus on integrated river basin management tools to support the 

change from hazard to risk management. These include tools that are reactive, e.g. flood (early) warning 

systems, flood proofing (e.g. engineered and eco-engineered flood abatement technologies; application 
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of sustainable urban drainage systems (SUDS), or preventative tools, e.g. river training, canal 

construction, dykes – including sensors to model dyke performance (both in situ and real time), 

hydraulic infrastructure (pumping stations, etc.). River basin management will focus on methods, 

decision support systems (DSS) and monitoring tools for assessing chemical and ecological water quality, 

encompassing land-use aspects, urbanization issues, industrial priority pollutants, technologies to 

promote natural processes in the river basin for storage of water and delay of run-off.  

PIANO project WP2 Task1.d researched outstanding European Technological Water Innovations (TWIs) 

on river basin management and flood control highlighting and thematising (1) flood control 

technologies, e.g. (a) improved river basin management including flood risk management using space-

based technology (SBT) and information and communication technology (ICT), (b) smart dikes and sand 

engines (sensors that relay real-time status reports on the condition of the dike), (c) optimised flood 

control pumping solutions, and (d) floating technology for water retention and flood resilience in the 

urban fabric; (2) flood surveillance and risk reduction, e.g. (a) SNIRH, the Portuguese Flood Surveillance 

and Warning System and (b) Natural Water Retention Measures (NWRM), Natural Engineering 

techniques used to improve the provision of ecosystem services and prevent environmental degradation 

in river catchments affected by human activity. (3) Water monitoring has also been addressed, 

highlighting (a) autonomous platforms for surface water monitoring, (b) Web Mobile Application to 

report river water bodies status for citizens participation and, (c) smart buoy performing in-situ water 

quality monitoring and web platform receiving the information provided by the buoy, besides (4) 

ecosystem degradation management, e.g. highlighting Sustainable Ecosystem Restoration in Semi-Arid 

Regions by using bio-inspired dams for ecosystem degradation management. 

 

 

Technological innovations to address challenges in water for energy 

Technological innovations to address challenges in water for energy research primarily focused on the 

direct use of water in the energy production sector, where priority is on the promotion of renewable 

energy sources. This includes tools to predict and map resource flows and assessing trade-offs between 

resource uses, and small scale hydropower technologies including their development, electricity 

efficiency, optimisation of hydropower generation including retrofitting of small-scale schemes, 
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construction of fish bypass facilities, maintenance of ecological flows and other mitigation measures to 

reduce adverse impacts to the riverine environment. 

PIANO project WP2 Task1.e researched outstanding European Technological Water Innovations (TWIs) 

on water for energy highlighting and thematising (1) the use of existing structures to enable customers 

to tap into the unused hydropower potential of intake towers, unused ship locks, canal weirs and 

navigation and irrigation dams by using these existing structures as a profitable and renewable energy 

resource (including an Austrian State Prize for Environmental and Energy Technology), (2) technologies 

appropriated for extremely low head (below 10m), by using (a) a screw type small hydro unit applicable 

to existing channel or weir, designed to protect fish (the structure of the screw-shaped waterwheel is 

sturdy and simple, designed to remove suspended sediment from the water column), (b) a very low 

head turbine generator Kaplan wheel designed specifically for very low head sites (1.4 to 3.2 meters and 

up to 4.5 with reinforced structure), and, (c) a vertical micro Pelton turbine with composite runner 

buckets in package type generating unit for small rivers with relatively low discharge and high head, and 

(3) highlighting the use of micro-hydro power is the small-scale harnessing of energy from falling water, 

such as steep mountain rivers. Also (4) the use of behavioural fish barrier, using a strobe light, sound 

and a bubble curtain as stimuli, product consists in a behavioural barrier developed for freshwater fish 

using, which allow diverting and/or guiding species, and (5) the use of water lubricated bearings 

technology to guarantee the non-pollution of the river that can happen with oil lubricated installations, 

was addressed. Safety and risk analysis have not been forgotten by (6) promoting earthquake safety 

assessment for concrete dams foundation failure involves application of the existing and the 

development of new integrated numerical tools to assess the safety of dam foundations in rock masses 

considering extreme actions, such as those imposed by high intensity seismic events, and by (7) 

integrating assessment and structural modelling of swelling processes in concrete dams (measurement 

of concrete stress) using flat jacks and over-coring techniques. As a matter of fact, small to moderate 

swelling strains do not cause, in general, adverse consequences in concrete dams. However, more 

intense strains can compromise, initially, the serviceability conditions, namely related with gate 

operation, and after can introduce damage that affect the durability of the concrete and the structural 

safety. Finally (8) geothermal energy was highlighted, as heat stored in the ground can be tapped to 

provide a renewable and inexhaustible energy supply. 
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II. PROJECT OBJECTIVES 

The overall objective of PIANO is to create a strategic cooperation partnership for water research and 

innovation between Europe and China, promoting the creation of networks of companies (including 

SMEs), entrepreneurs, not for profit organisations, policy makers, regulators and funding bodies to 

create business and social opportunities for China Europe Water Cooperation. During the first year of 

the project European technological innovations were identified in the water sector, with the potential 

for implementation and replication in China. PIANO project will identify, then the drivers and barriers to 

implementation and strategies for overcoming obstacles, facilitating the creation of business 

opportunities. The project aims to promote the exchange of knowledge and a political dialogue leading 

to the creation of an enabling environment for the absorption of technological innovations in the water 

sector. Another objective is to develop a strategic research innovation agenda (SRIA) to be shared 

between Europe and China in the water sector. PIANO project originates from the objectives set at EU 

level for China-Europe Water Platform (CEWP), which has the participation of 10 Member States: 

Austria, Denmark (leader), France, Hungary, Netherlands, Italy, Portugal (who co-leader), Spain, Sweden 

and the UK. To ensure success and achieve the desired impact, the PIANO project consortium consists of 

9 European partners, both public and private sector. The Chinese side of the project has 13 partners, 

including the Ministries of Water Resources and Environmental Protection.  

III. TASKS OF PIANO PROJECT  

1. Brief introduction 

The objectives of the project, led by the University of Natural Resources and Life Sciences (BOKU) 

Vienna, Austria, are intended to ensure the sharing of a clear and consistent message to the European 

entrepreneur community, active in the water sector, and, interested in improving their relationship with 

China. The overall objective of the Dissemination and Exploitation Work Package (WP5) is to increase 

the general awareness and interest in the results of the project, namely the innovation applied to the 

integrated management of water resources with social and economic implications in both geographical 

areas of the project, Europe and China. In addition to reading this communication to COWM 2016, we 

suggest reading PIANO project site http://project-piano.net/  and December 2015 Newsletter 

http://project-piano.net/project-piano-1st-newsletter-december-2015/ . The goals of the project, 

reflected in their Work Packages, are presented hereinafter. 

2. WP 1 Networking e Communication [Months 1-36]  

Preparation, in the first year of the project, of a survey of networks that wish to increase cooperation 

between Europe and China. The focus is on identifying appropriate networks to strengthen the activities 

of the CEWP. 

The involvement of these networks will be achieved, it is expected, following the signing of Memoranda 

of Understanding whose contents include the dissemination of articles and publications, as well as co-

organized events and participation in networking conferences, for example the following entities: 
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Globally operating water networks (circles) are linked (arrows), if they share key knowledge and 

interests (link in the web pages). Colours identify two factions (where within factions there are more 

links, than between factions). Node sizes measure the centrality of actors in the network (i.e. here: 

importance for sharing of knowledge). 

3. WP 2 Technological Water Innovations [Months 1-15] 

PIANO will identify and prioritize European technological water innovations (TWIs) that have potential 

for application in China and identify water challenges where neither Europe nor China have suitable 

technologies to offer and hence opportunities exist for joint development of technological solutions. 

Outcome:  A report on European technological water innovations. 

A report on European technological water innovations with potential for application in China and a list of 

water challenges which offers opportunities for joint development of technological solutions. In this 

project we intend to stay in technological innovation in the water sector. The term "technology" can be 

defined in various ways. For the PIANO project objectives we mean essentially products and processes 

that modify optimize, support, are parts of or constitute entirely new water treatment technologies, 

water use, water production, water management and flood protection or energy production. These 

products and processes may be innovative in their selves, or be part of an innovative process. 

PIANO has outlined five thematic areas in which technological water innovations shall be identified, 

building on the previous activities of the CEWP, in particular the inception workshops that were held in 

Beijing on 5-6 March 2014 with participation of over 150 experts and stakeholders from EU and China. 

Based on these activities, Work Package WP2, led by the Technical University of Denmark (DTU) Kgs. 

Lyngby, Denmark, focused on the identification and characterization technologies with potential 

application in China in the following five thematic areas: 

• Agricultural water management; 

• Municipal water management; 

• Industrial water management; 
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• River basin management and flood control; 

• Water for energy. 

4. WP3 Drivers, Barriers and Strategies [Months 7-24] 

We expected that the market for innovative solutions in the water sector, grow in the coming years in 

China, driven by strong pressure from Chinese society and strategies and decisions made in recent years, 

for example in relation to the price of water. 

It is known that there are barriers that may hinder the implementation and replication of innovative 

technologies in the water sector, e.g. in the institutional, social and economic areas. 

5. WP 4 Policy uptake and Strategic Research and Innovation Agenda 

(SRIA) [Months 12-36] 

Work Package WP4 aims to facilitate the alignment of actions in promoting innovation in the water 

sector (between Europe and China) and promote the groundwork for the introduction of 

recommendations from the activity developed in WP 2 and WP 3 . 

The main activities include: 

• Writing a summary report on the most appropriate technological innovations to implementation, 

replication and marketing in China and explanations on how to overcome political and barriers to their 

successful development. 

• Production of recommendations addressed to political and policy dialogue with key European actors 

and important Chinese for technological development and incorporation both in Europe and in China. 

• Exchange of knowledge on research and innovation systems in Europe and China, and analysis of gaps 

and opportunities to promote cooperation. 

• Consultations and recommendations made to the Strategic Research and Innovation Agenda (SRIA) 

between Europe and China in the water sector. 

IV. INNOVATION IN THE WATER SECTOR 

6. Technologic Water Innovations (TWI) and selected thematic areas 

Technologic Water Innovations (TWI) will be ranked according to their technological development level 

(Technology Readiness Level) and its adaptation to the challenges of the water sector in China, as 

identified by CWEP, completed with the developments of PIANO project. This ranking will be confirmed 

by an expert judgment of specialists. After prioritization, an inventory will be developed of up to 20 

Technologic Water Innovations for each of the five thematic areas selected in the application, 

mentioned before. 
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The ranking of the five thematic areas will assess the degree of European technological leadership for 

this TWI compared to China as well as other non- European competing countries: (1) the technology is 

obsolete and out-of-date in its area globally, compared with similar technologies from China as well as 

other non-European competing countries; (2) the technology is nearly obsolete in its area globally and 

far less used than similar technologies from China as well as other non-European competing countries; 

(3) the technology is somewhat used in its area globally, but less used than similar technologies from 

China as well as other non-European competing countries; (4) the technology is commonly used in its 

area globally, compared with similar technologies from China as well as other non-European competing 

countries; (5) the technology is very popular used in its area globally, compared with similar 

technologies from China as well as other non-European competing countries; (6) the technology is a 

leading technology in its area, compared with similar technology from China as well as other non- 

European competing countries. In either case a special attention to technological development level will 

be given. 

The results of Work Package WP2 will be presented in a report which will describe the European TWIs 

with potential for application in China, identifying opportunities for joint developments between TWIs. 

The end result will be an inventory of up to 10 TWIs with potential for joint developments in each of the 

five selected thematic areas. 

7. Thematic “Agricultural water management” 

Agricultural water management will cover aspects of water use efficiency through application of 

innovative irrigation technologies, and production of fit-for-use waters. It will further cover all aspects of 

groundwater management and pollution, both by point and non-point sources: innovative approaches 

to detect, mitigate, contain and remedy groundwater pollution will be addressed, as well as methods for 

managed aquifer recharge and reduction of groundwater mining practices. LNEC is partner of this 

thematic area, led by the Italian National Institute for Environmental Protection and Research (ISPRA) 

Rome, Italy. 

8. Thematic “Municipal water management” 

Municipal water management deal with water supply and wastewater management / sanitation in large 

urban areas, peri-urban areas (also called rurban space, outskirts or the hinterland), and includes 

concepts of integrated urban water management. Innovative technologies in the field of water use 

efficiency have been focused (e.g. water savings in domestic appliances), the supply of non-conventional 

waters (e.g. desalination and artificial aquifer recharge), new treatment techniques and production of 

water, detection and mitigation unbilled water, effluent treatment / rehabilitation (e.g. sewage 

treatment, sludge treatment, the management decentralized wastewater, wastewater reuse, recovery 

of advanced features) and new technological concepts of eco-cities. 

9. Thematic “Industrial water management” 

The issue of wastewater management in the industry is for the analysis of efficiency in water use by 

applying technologies and water-saving processes, and control of water pollution through wastewater 

treatment and advanced reuse, technology / recycling. 
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10. Thematic “River basin management and flood control” 

To increase flood security, this will focus on integrated river basin management tools to support the 

change from hazard to risk management. These include tools that are reactive, e.g. flood (early) warning 

systems, flood proofing (e.g. engineered and eco-engineered flood abatement technologies; application 

of sustainable urban drainage systems (SUDS), or preventative tools, e.g. river training, canal 

construction, dykes – including sensors to model dyke performance (both in situ and real time), 

hydraulic infrastructure (pumping stations, etc.). River basin management will focus on methods, 

decision support systems (DSS) and monitoring tools for assessing chemical and ecological water quality, 

encompassing land-use aspects, urbanization issues, industrial priority pollutants, technologies to 

promote natural processes in the river basin for storage of water and delay of run-off. LNEC is the leader 

of this thematic area, with the contribution of ISPRA, DTU and the European Water Association (EWA) 

Hennef, Germany. 

11. Thematic “Water for Energy” 

This will primarily focus on the direct use of water in the energy production sector, where priority is on 

the promotion of renewable energy sources. This includes tools to predict and map resource flows and 

assessing trade-offs between resource uses, and small scale hydropower technologies including their 

development, electricity efficiency, optimisation of hydropower generation including retrofitting of 

small-scale schemes, construction of fish bypass facilities, maintenance of ecological flows and other 

mitigation measures to reduce adverse impacts to the riverine environment. LNEC is the leader of this 

thematic area, with the contribution of EDP/Labelec, DTU and the EWA.  
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Activities programed for the first year of the project in Task “River basin management 

and flood control” 

Programed activities for the first year of the project (starting March 1, 2015): 

 

Define and delimit your domain, add possible sub-

categories.  

  Send note (ca. ½ page) to DTU. 

LNEC 15May 

Identify core data sources for TWIs in your 

domain:  

- Provide 6-8 reports/analyses of TWI  

- Check EC water innovation project specific 

databases (e.g. ECOWEB, EUREKA). 

- Suggest possible other sources  

- Send a note to DTU (full references). 

LNEC with ISPRA 

  

5 June 

Make a gross list of at least 20  as far as possible 

TWIs in your domain,  

-Describe each TWI according to List Template 

defined by DTU.  

LNEC 5 

August 

Score the TWI  based on Scoring Template  

provided by DTU  

LNEC 10 

Sept. 

Verify and comment on Inventory 1 sent by DTU LNEC  5 Oct 

Milestone 5 “Inventory of European technological 

water innovations” for this domain 

DTU, EWA (CEWP) 30 Nov 
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V. PORTUGUESE CONTRIBUTION TO PIANO PROJECT  

12. Introduction 

Work Package WP 2 was divided into the five thematic areas previously presented. As mentioned, LNEC 

leads the development of Task WP2_1d "River basin management and flood control” and of Task 

WP2_1e "Water for Energy", besides participating in Task WP2_1a "Agricultural water management." 

LNEC had the support, respectively, in the case of Task WP2_1d "River basin management and flood 

control” of ISPRA, Italy, and in the case of Task WP2_1e "Water for Energy" of EDP / Labelec, Portugal. 

LNEC inventoried and analysed about 50 Technology Water Innovations (TWIs) in the thematic areas 

WP2_1.d and WP2_1.e. Later, applying various prioritization criteria, 20 TWIs of both thematic areas 

were ranked in descending order of suitability and potential for deployment opportunities in China. 

They are hereinafter presented for discussion, responsibility only of LNEC. Preliminary selection of sub-

thematic areas 

LNEC considered relevant for analysis the following ten sub-thematic areas: 

1. research on flash flood forecasting and early warning based on enhanced precipitation flow 

models 

2. landscape-scale sediment management and control  / Loess plateau watershed 

rehabilitation project 

3. prediction and management of drought and water scarcity situations and environmental 

impacts on wetlands / ecological restoration / rebuilding natural capital 

4. climate change impact assessment on China water resources /water scarcity, drought 

indicators, forecasting and contingency planning 

5. technologies for efficient distribution and higher water use efficiency 

6. ecological minimum flow and migration of fish population 

7. exchange of experiences on the implementation of measures preventing pollution 

8. trans-boundary water management and related challenges in the field of pollution 

prevention, operation of early-warning systems, abstraction management and conflict 

management 

9. management of groundwater, including groundwater monitoring and trends´ analysis in 

urban and agricultural areas / North China Plain aquifer at Risk Due to Groundwater 

Depletion 

10. groundwater allocation arrangements to adequately regulate groundwater quantity and use 

/ development of non-conventional water resources including managed aquifer recharge 
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13. Revised sub-thematic areas and TWIs selected for August 2015 

deadline 

The result of LNEC analysis was the following: 

TWIs Task 1d River basin management and flood control (05 Aug 2015) 

According to LNEC work classification: 

Flood protection technologies/reactive/flood warning devices: 

1. Task 1d TWI 1: Improved river basin management including flood risk management using 

Space-based technology (SBT) and information and communication technology (ICT)  

Flood protection technologies/preventive/ dikes, dams, … control: 

2. Task 1d TWI  2: Smart Dikes and Sand Engines - sensors that relay real-time status reports on 

the condition of the dike 

3. Task 1d TWI 3: Geophysical surveys with Electrical Resistivity Tomography (ERT) in a 

timelapse mode 

Flood control/Hydraulic structures/adaptation measures:  

4. Task 1d TWI 4: Grundfos Optimised flood control solutions 

Water management technologies/ land-use aspects: 

5. Task 1d TWI 5: Floating technology for water retention and flood resilience in the urban 

fabric (FLOATEC ) 

Water management technologies/ chemical/ecological water quality 

6. Task 1d TWI 6: EUROENVIRON IX-ELIMINATE Standard nitrate treatment 

7. Task 1d TWI 7: The AquaGIS-Mon catamaran lightweight pontoon / innovative autonomous 

robotic vessel platform 

8. Task 1d TWI 8: mO4Rivers (Web Mobile Application to report river water bodies status) 

9. Task 1d TWI 9: Microalgae dual-head biosensors for selective detection of herbicides with 

fiberopticluminescentO2 transduction (microalgae on-line sensor & AQUATIK Integrative 

sampler developer and commercialised by Labaqua). 

Water management technologies/ urbanization issues 

10. Task 1d TWI 10: The AZ100 Radio Data Logger - data-logging system that detects leakages in 

water pipelines by analysing sound waves 
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11. Task 1d TWI 11:  WONE - Water Optimization for Network Efficiency 

12. Task 1d TWI 12: RISURSIM - Sewer network management a more proactive business 

13. Task 1d TWI 13: Aquasafe - Smart tool for smart wastewater management operation 

Water management technologies/ dam reservoir management/storage and delay run-off at the basin 

scale 

14. Task 1d TWI 14: Laser disdrometer (device for measurement of all precipitation types) (River 

basin management) 

15. Task 1d TWI 15: Natural Water Retention Measures (NWRM ) 

16. Task 1d TWI 16: Bio-inspired dams for ecosystem degradation management (Sustainable 

Ecosystem Restoration in Semi-Arid Regions) 

Water management technologies/ Groundwater / surface water pollution assessment tools and 

indicators / Groundwater mitigation and remediation measures: 

17. Task 1d TWI 17: Permeable Reactive Barrier 

18. Task 1d TWI 18: Air Sparging System 

19. Task 1d TWI 19: Well regeneration 

20. Task 1d TWI 20: IDRAIM System for stream hydromorphological assessment  

Additional Water management technologies contributions received from DHI-WASY (only in pdf 

format): 

21. Task 1d TWI 21: Aqua Republica 

22. Task 1d TWI 22: Integrated Water Resources Management (IWRM) tool (surface – 

groundwater interaction) as decision support system (DSS) 

23. Task 1d TWI 23: Stochastic method of long-term water management planning 

14. Preliminary ranking of “River basin management and flood 

control” TWIs 

The result of LNEC analysis was the following: 

TWIs ranking Task 1d River basin management and flood control (10 Sept 2015) 

Criteria used for Ranking Task 1d TWIs: 

1. Select from the first of the below mentioned categories the TWI considered the  most 

appropriate to fulfil PIANO aims; 
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2. Step to the next category and proceed in a similar way; 

3. Sequentially step to the next category until all categories have been considered; 

4. When all categories have been considered, return to the first category and carry on the 

above mentioned procedure until all 24 Task 1d TWIs have been ranked; 

5. Consider the following indicators relevant for the selection criteria: TRL / Stage of 

development; Time to market / maturity; Availability (number of individual EU companies); 

Number of interested EU Member States and other H2020 cooperating countries. 

6. Consider the final suggested Ranking Task 1d TWIs Table as a draft for discussion with DTU 

and WP 2 Task 1d partners. 

Categories to be considered according to LNEC work classification: 

Flood protection technologies/reactive/flood warning devices: 

1. Task 1d TWI 1: Improved river basin management including flood risk management using 

Space-based technology (SBT) and information and communication technology (ICT) – 

Ranking 1 

Flood protection technologies/preventive/ dikes, dams, … control: 

2. Task 1d TWI  2: Smart Dikes and Sand Engines - sensors that relay real-time status reports on 

the condition of the dike – Ranking 2 

3. Task 1d TWI 3: Geophysical surveys with Electrical Resistivity Tomography (ERT) in a 

timelapse mode – Ranking 9 

Flood control/Hydraulic structures/adaptation measures:  

4. Task 1d TWI 4: Grundfos Optimised flood control solutions – Ranking 3 

5. Flood control and mitigation Watergate barrier (ISPRA extra) – Ranking 10 

Water management technologies/ land-use aspects: 

6. Task 1d TWI 5: Floating technology for water retention and flood resilience in the urban 

fabric (FLOATEC ) – Ranking 4 

 

Additional Water management technologies contributions received from DHI-WASY (only in pdf 

format): 

7. Task 1d TWI 21: Aqua Republica (DHI extra) – Ranking 24 
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8. Task 1d TWI 22: Integrated Water Resources Management (IWRM) tool (surface – 

groundwater interaction) as decision support system (DSS, DHI extra) – Ranking 15 

9. Task 1d TWI 23: Stochastic method of long-term water management planning (DHI extra) – 

Ranking 21 

Water management technologies/ chemical/ecological water quality 

10. Task 1d TWI 6: EUROENVIRON IX-ELIMINATE Standard nitrate treatment – Ranking 16 

11. Task 1d TWI 7: The AquaGIS-Mon catamaran lightweight pontoon / innovative autonomous 

robotic vessel platform – Ranking 5 

12. Task 1d TWI 8: mO4Rivers (Web Mobile Application to report river water bodies status) – 

Ranking 22 

13. Task 1d TWI 9: Microalgae dual-head biosensors for selective detection of herbicides with 

fiberopticluminescentO2 transduction (microalgae on-line sensor & AQUATIK Integrative 

sampler developer and commercialised by Labaqua) – Ranking 11 

Water management technologies/ urbanization issues 

14. Task 1d TWI 10: The AZ100 Radio Data Logger - data-logging system that detects leakages in 

water pipelines by analysing sound waves – Ranking 12 

15. Task 1d TWI 11:  WONE - Water Optimization for Network Efficiency – Ranking 17 

16. Task 1d TWI 12: RISURSIM - Sewer network management a more proactive business – 

Ranking 20 

17. Task 1d TWI 13: Aquasafe - Smart tool for smart wastewater management operation – 

Ranking 6 

Water management technologies/ dam reservoir management/storage and delay run-off at the basin 

scale 

18. Task 1d TWI 14: Laser disdrometer (device for measurement of all precipitation types) (River 

basin management) – Ranking 18 

19. Task 1d TWI 15: Natural Water Retention Measures (NWRM ) – Ranking 7 

20. Task 1d TWI 16: Bio-inspired dams for ecosystem degradation management (Sustainable 

Ecosystem Restoration in Semi-Arid Regions) – Ranking 13 

Water management technologies/ Groundwater / surface water pollution assessment tools and 

indicators / Groundwater mitigation and remediation measures: 

21. Task 1d TWI 17: Permeable Reactive Barrier – Ranking 8 
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22. Task 1d TWI 18: Air Sparging System – Ranking 14 

23. Task 1d TWI 19: Well regeneration – Ranking 19 

24. Task 1d TWI 20: IDRAIM System for stream hydromorphological assessment – Ranking 23 

15. PT contribution for “River basin management and flood control” 

TWIs 

The Portuguese contribution was the following: 

Aquasafe - Smart tool for smart wastewater management operation 

1. Name and affiliation of person writing the note: Pedro Póvoa - AdP 

2. Water domain (one of the 5 approved domains): Task 1d River basin management and flood 

control (cross cutting with Task1e Water for Energy) 

3. Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water 

Innovation (TWI): 

Aquasafe - Smart tool for smart wastewater management operation 

http://aquasafeonline.net/en/principal.asp 

• WONE - Water Optimization for Network Efficiency 

1. Name and affiliation of person writing the note: Cláudio de Jesus - AdP 

2. Water domain (one of the 5 approved domains): Task 1d River basin management and flood 

control (cross cutting with Task1e Water for Energy Task 1e) 

3. Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water 

Innovation (TWI): 

WONE - Water Optimization for Network Efficiency 

http://www.epal.pt/EPAL/en/menu/products-and-services/wone 

• The AquaGIS-Robotic autonomous platform for surface water monitoring 

1. Name and affiliation of person writing the note:  JP Lobo-Ferreira - LNEC 

2. Water domain (one of the 5 approved domains): 

Task 1d River basin management and flood control  

Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water Innovation 

(TWI): 
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The AquaGIS-Robotic autonomous platform for surface water monitoring (catamaran lightweight 

pontoon / innovative autonomous robotic vessel platform)  

 The AquaGIS web service register is reachable at HIS Central 

(http://hiscentral.cuahsi.org/pub_network.aspx?n=3569) 

http://goo.gl/mBDtIV 

https://drive.google.com/open?id=0B3y00-2-Wrc0TTRNc2lYUVVhMHc&authuser=0 

AquaGIS AmbiSIG, Portugal (http://hiscentral.cuahsi.org/pub_network.aspx?n=3569) 

• mO4Rivers (Web Mobile Application to report river water bodies status) for citizens 

participation) 

1. Name and affiliation of person writing the note:  Nuno Charneca - LNEC 

2. Water domain (one of the 5 approved domains): Task 1d River basin management and flood 

control   

3. Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water 

Innovation (TWI): 

mO4Rivers (Web Mobile Application to report river water bodies status) for citizens participation 

https://webh2o.net/mo4rivers/frontend/index.php?d=live  

 Geophysical surveys with Electrical Resistivity Tomography (ERT) in a time-lapse mode, for flood risk 

assessment and prevention 

1. Name and affiliation of person writing the note: Rogério Mota - LNEC 

2. Water domain (one of the 5 approved domains): Task 1d River basin management and flood 

control  

3. Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water 

Innovation (TWI):  

Geophysical surveys with Electrical Resistivity Tomography (ERT) in a time-lapse mode, for flood risk 

assessment and prevention 

Resistivity meter (e.g.: ABEM Terrameter LS – www.abem.se or Lippman Geophysikalische Messgeräte – 

www.L-GM.de   
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16. Preliminary selection of sub-thematic areas “Water for Energy” 

LNEC and EDP/Labelec considered relevant for analysis the following six sub-thematic areas: 

Foreword regarding categories, technology definition and Water for energy PIANO focus: 

Categories: 

“Initial delimitation of domain for TWIs of Task 1e” categories and subcategories, primarily focusing on 

the direct use of water in the energy production sector, where priority is on the promotion of renewable 

energy sources, namely to: 

1. Predict and map resource flows, 

2. Assess trade-offs between resource uses, 

3. Develop small scale hydropower technologies including their development, electricity efficiency, 

optimisation of hydropower generation including retrofitting of small-scale schemes, 

construction of fish bypass facilities, maintenance of ecological flows and other mitigation 

measures to reduce adverse impacts to the riverine environment. 

Activities programed for the first year of the project in Task “Water for Energy” 

Programed activities for the first year of the project (starting March 1, 2015): 

Define and delimit your domain, add possible 

sub-categories.  

  Send note (ca. ½ page) to DTU. 

LNEC (with EDP/Labelec 

expertise) 

15 May 

Identify core data sources for TWIs in your 

domain:  

- Provide 6-8 reports/analyses of TWI  

- Check EC water innovation project specific 

databases (e.g. ECOWEB, EUREKA). 

- Suggest possible other sources  

- Send a note to DTU (full references). 

LNEC (with EDP/Labelec 

expertise) 

5 June 

Make a gross list of at least 20  as far as 

possible TWIs in your domain,  

-Describe each TWI according to List Template 

defined by DTU.  

LNEC 5 August 

Score the TWI  based on Scoring Template  

provided by DTU  

LNEC 10 Sept. 

Verify and comment on Inventory 1 sent by 

DTU 

LNEC 5 Oct 

Milestone 5 “Inventory of European 

technological water innovations” for this 

domain 

DTU, EWA (CEWP) 30 Nov 



LNEC Progress Report  Piano Project August 2016 

 

23 / 50 
 

Technology:  

For the purpose of PIANO we mean essentially products and processes that modify, optimize, support, 

are part of, or constitute entirely new treatment technologies, water use technologies, water 

production technologies, water management technologies, technologies for flood protection or energy 

production. 

Water for energy PIANO focus: 

Primarily focus on the direct use of water in the energy production sector, where priority is on the 

promotion of renewable energy sources. This includes tools to predict and map resource flows and 

assessing trade-offs between resource uses, and small scale hydropower technologies including their 

development, electricity efficiency, optimisation of hydropower generation, including retrofitting of 

small-scale schemes, construction of fish bypass facilities, maintenance of ecological flows and other 

mitigation measures to reduce adverse impacts to the riverine environment. 

Based on initial delimitation of domain for TWIs of Task 1e categories, on EDP/Labelec framework 

suggestions and also on other suggestions, e.g. http://www.small-hydro.com/Programs/innovative-

technologies.aspx the six categories selected for Task 1e TWIs are the following: 

1. Energy production technologies (Electrical & Mechanical Equipment) 

2. Water management technologies (Operation & Maintenance) 

3. Mitigation measures (Environment) 

4. Safety and efficiency of the existing dams and reservoirs 

5. Construction 

6. New production technologies 

17. Contribution from PT EDP/Labelec 

One of the most significant contributions received from EDP / Labelec was the following: 

According to 2013 Technology Map of the European Strategic Energy Technology Plan, for 

hydroelectricity we highlight the following reasoning: 

“Technological drivers include increasing the efficiency of generation equipment above the current 85–

95%, and enhancing the control capacity of pumps for pumped hydropower storage (PHS) through 

variable speed. Three main drivers are pushing developments in this field: erection of new large 

hydropower plants abroad; rehabilitation and refurbishment of existing hydropower facilities in Europe; 

and the need for the storage capability that would allow the electricity system to accommodate 

additional renewable power from wind and other variable sources. Average efficiency improvements 

that can be expected from refurbishment are of the order of 5 %.” 
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“The EU hydropower potential is already relatively well exploited and expected future growth is rather 

limited, to between 470 TWh (EC, 2009) and 610 TWh (Eurelectric, 2013) of total annual generation, 

although it was actually expected to increase only modestly to 341 TWh in 2020 and up to 358 TWh by 

20306 (EC, 2009). The largest remaining potential in Europe lies in low-head plants (< 15 m) and in the 

refurbishment of existing facilities.” 

“PHS is currently the only commercially proven, large-scale energy storage technology with over 300 

plants installed worldwide with a total installed capacity of over 138 GW, of which about 3 GW was 

added in 2012 (Ren21, 2013). The EU has an installed PHS capacity of around 43 GW, of which 675 MW 

was added in 2012. Interest in PHS is again high in the EU, and at least 6 GW of new capacity is expected 

to be added before 2020, although a significant part of this will correspond to repowering or enhancing 

existing facilities or to building pump- back plants. While PHS was previously used to enable an 

electricity mix with a high base-load share, there is now renewed interest driven by an increasing wind 

and solar energy share.” 

“Three large European companies are leading the large- to medium-scale hydropower market 

worldwide — Alstom, Voith and Andritz Hydro — along with IMPSA from Argentina, and Harbin and 

Dongfang from China. The market for small hydropower plants (SHP) is more accessible to small 

companies, with several European manufactures among the 60+ existing ones that hold a recognized 

industrial position worldwide, leading to significant exports (SHERPA, 2008).” 

“R&d efforts address: load and fatigue analysis of turbine and generator components, in particular in a 

context of variable-speed and frequent stop–start operations; the integration of HP with other 

renewable energies, for example through speed-adjustable generators; the development of hybrid 

systems, for example with wind, and minimizing environmental impacts, for example turbine design 

with fewer blades and less clearance between the runner and housing to reduce injuries to and stress 

factors for fish, or oil-free Kaplan turbines to eliminate leak-related risks (Andritz, 2013).  

Research in materials is focusing on cheaper alternatives to steel in some components and applications, 

such as fiberglass and special plastics. Developing more resistant materials to extend the lifetime of 

some components is also essential, for example steel alloys that are more resistant to turbine cavitation 

or high-voltage insulation systems able to sustain short-period operations to 180 ºC. Improvements in 

power electronics would also help the sector: for example increase voltage range of converters from 6.6 

kilovolts (kV) today to 20 kV, reduce size from 2–3 m3 per megavolt-amperes (MVA) to 1.5 m3 /MVA, 

and increase efficiency by 1% from 98 to 99% — all at affordable costs by 2020 (Hea, 2013).” 

Acording to Eurelectric (2013), the main innovations have been developed in the following areas: 

Integrated and site-specific solutions -  Hydropower stations are built and upgraded to combine 

intelligent turbine and generator elements, multipurpose capabilities, (e.g. flood control devices and 

locks), river basin management and environmental enhancement measures.  

Turbine technology - The pumped storage technology has evolved greatly in the past few years to 

absorb volatile electricity surpluses and meet the new grid requirements. With fixed speed reversible 

units, variable speed pump turbine or ternary pump turbine units, pumped storage technology can 
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change from pumping to generating mode and vice versa in up to 25 to 30 seconds and less. It is the 

fastest large-scale electricity storage technology  

Efficiency development - In order to eliminate the risk of oil spills, the industry has developed oil-free 

solutions for blade runner hubs, which also allow easier maintenance, lower friction without lowering 

the bearing performance. Modern turbine design using three-dimensional flow simulation tools 

(Computational fluid dynamics) allows not only better efficiencies in energy conversion by improved 

shape of turbine runners and guide/stay vanes but also results in a decrease in cavitation damages. 

Utilizing small differences in height  - A new challenge for hydropower is to capture the energy potential 

of water flows and sites with a very low height difference between the upper and lower water level 

(head). New technologies that can be installed at existing structures include irrigation dams, low head 

weirs, and ship locks. These newly available technologies open an important potential for future 

renewable and clean power generation.  

Regarding small hydro power plants we highlight the link (http://www.small-hydro.com/About/Annex-II-

Task-Force.aspx) for working group Hydropower Implementing Agreement da International Energy 

Agency. In this context a New State-of-the-Art on Innovatives Technologies related to Small Scale 

Hydropower is available.  

Regarding medium and large power plants information is available in the sites of Alstom 

(http://www.alstom.com/microsites/power/products-services/renewables/hydro-power/), Voith 

(http://voith.com/en/products-services/hydro-power-377.html) and Andritz Hydro 

(http://www.andritz.com/hydro). We highlight that those companies are working in China for a long 

time, also addressing small power plants in theis business area. 

Relavant information is also available in 

http://www.hydroworld.com/technology_and_equipment/research_and_development.html. 

Several documents that we consider relevant area available clicking to link 

seguinte https://www.dropbox.com/sh/vf353cjf7nczc50/AACUUqMl-TNC00cqsibqY_6_a?dl=0. 

The next pages contain a revised version of Table LNEC + EDP/Labelec, June 5, 2015 (forwarded on time 

to PIANO coordination), including the comments received from DTU. June 5, 2015, table has been 

upgraded with mitigation measures. 

18. Revised sub-thematic areas and TWIs selected for August 2015 

deadline 

The result of the analysis was the following: 

TWIs Task 1e in template format (LNEC Version 5 August 2015) 

Energy production technologies (Electrical & Mechanical Equipment) 

1. Task 1e TWI 1: Hooped Pelton Turbine (Electrical & Mechanical Equipment) 
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2. Task 1e TWI 2: Sheet Metal Turbine (Electrical & Mechanical Equipment) 

3. Task 1e TWI 3: Screw Turbine Generating System 

4. Task 1e TWI 4: Vertical Micro Pelton Turbine (Electrical & Mechanical Equipment) 

5. Task 1e TWI 5: Very Low Head Turbine Generator (Electrical & Mechanical Equipment) 

6. Task 1e TWI  6: HYDROMATRIX 

7. Task 1e TWI  7: TWI Hydroelectric power FLINDT II 

Water management technologies (Operation & Maintenance) 

8. Task 1e TWI 8: Resource Mapping by GIS (Electrical & Mechanical Equipment) 

9. Task 1e TWI 9 Assessment Meth. - Rehab. & Safety (Operation & Maintenance) 

10. Task 1e TWI 10: Integrated Approach for Water resources management at river basin scale(cross 

cutting with Task 1d River basin management and flood control) 

11. Task 1e TWI 11: Information on dam operation: SNIRH Portuguese Flood Surveillance and 

Warning System (cross cutting with Task 1d River basin management and flood control) 

Mitigation measures: 

12. Task 1e TWI 12: Behavioural fish barrier (using a strobe light, sound and a bubble curtain as 

stimuli) 

13. Task 1e TWI 13: Water Lubricated Bearings (Environment) 

14. Task 1e TWI 14: AQUALITAS (smart buoy performing in-situ water quality monitoring and web 

platform receiving the information provided by the buoy) 

Safety and efficiency of the existing dams and reservoirs: 

15. Task 1e TWI 15: Earthquake safety assessment for concrete dams foundation failure (Safety and 

efficiency of the existing dams and reservoirs) 

16. Task 1e TWI 16: Automated continuous vibration monitoring systems for continuous monitoring 

the seismic behaviour of large dams (HYDROPOWER DEVELOPMENT / Safety and efficiency of 

the existing dams and reservoirs) 

17. Task 1e TWI 17: Integrated assessment and structural modelling of swelling processes in 

concrete dams: measurement of concrete stress, using flat jacks and over-coring techniques 

(HYDROPOWER DEVELOPMENT / Safety and efficiency of the existing dams and reservoirs) 
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Construction: 

18. Task 1e TWI 18: Penstock Drilling Technology (Construction) 

New production technologies: 

19. Task 1e TWI 19: Geothermal energy HTH PUMP  

20. Task 1e TWI 20: Wave power WWEC 

Task 1d TWIs Water management technologies/ dam reservoir management/storage and delay run-

off at the basin scale cross cutting with Task 1e Water for Energy: 

21. Task 1d TWI 15: Natural Water Retention Measures (NWRM ) 

22. Task 1d TWI 16: Bio-inspired dams for ecosystem degradation management (Sustainable 

Ecosystem Restoration in Semi-Arid Regions) 

19. Preliminary ranking of “Water for Energy” TWIs 

The result of the analysis was the following: 

TWIs ranking Task 1e Water for Energy (10 Sept 2015) 

Criteria used for Ranking Task 1e TWIs: 

1. Select from the first of the below mentioned categories the TWI considered the  most 

appropriate to fulfil PIANO aims; 

2. Step to the next category and proceed in a similar way; 

3. Sequentially step to the next category until all categories have been considered; 

4. When all categories have been considered, return to the first category and carry on the 

above mentioned procedure until all 22 Task 1e TWIs have been ranked; 

5. Consider the following indicators relevant for the selection criteria: TRL / Stage of 

development; Time to market / maturity; Availability (number of individual EU companies); 

Number of interested EU Member States and other H2020 cooperating countries. 

6. Consider the final suggested Ranking Task 1e TWIs Table as a draft for discussion with DTU 

and WP 2 Task 1e partners. 

Categories to be considered according to LNEC work classification: 

Energy production technologies (Electrical & Mechanical Equipment) 

1. Task 1e TWI 1: Hooped Pelton Turbine (Electrical & Mechanical Equipment) – Ranking 19 

2. Task 1e TWI 2: Sheet Metal Turbine (Electrical & Mechanical Equipment) – Ranking 18 
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3. Task 1e TWI 3: Screw Turbine Generating System – Ranking 16 

4. Task 1e TWI 4: Vertical Micro Pelton Turbine (Electrical & Mechanical Equipment) Ranking 

12 

5. Task 1e TWI 5: Very Low Head Turbine Generator (Electrical & Mechanical Equipment) – 

Ranking 7 

6. Task 1e TWI  6: HYDROMATRIX – Ranking 1 

7. Task 1e TWI  7: TWI Hydroelectric power FLINDT II – Ranking 20 

Water management technologies (Operation & Maintenance) 

8. Task 1e TWI 8: Resource Mapping by GIS (Electrical & Mechanical Equipment) – Ranking 8 

9. Task 1e TWI 9 Assessment Meth. - Rehab. & Safety (Operation & Maintenance) – Ranking 2 

10. Task 1e TWI 10: Integrated Approach for Water resources management at river basin 

scale(cross cutting with Task 1d River basin management and flood control) – Ranking 17 

11. Task 1e TWI 11: Information on dam operation: SNIRH Portuguese Flood Surveillance and 

Warning System (cross cutting with Task 1d River basin management and flood control) – 

Ranking 13 

Mitigation measures: 

12. Task 1e TWI 12: Behavioural fish barrier (using a strobe light, sound and a bubble curtain as 

stimuli) – Ranking 3 

13. Task 1e TWI 13: Water Lubricated Bearings (Environment) – Ranking 14 

14. Task 1e TWI 14: AQUALITAS (smart buoy performing in-situ water quality monitoring and 

web platform receiving the information provided by the buoy) – Ranking 9 

Safety and efficiency of the existing dams and reservoirs: 

15. Task 1e TWI 15: Earthquake safety assessment for concrete dams foundation failure (Safety 

and efficiency of the existing dams and reservoirs) – Ranking 15 

16. Task 1e TWI 16: Automated continuous vibration monitoring systems for continuous 

monitoring the seismic behaviour of large dams (HYDROPOWER DEVELOPMENT / Safety and 

efficiency of the existing dams and reservoirs) – Ranking 4 

17. Task 1e TWI 17: Integrated assessment and structural modelling of swelling processes in 

concrete dams: measurement of concrete stress, using flat jacks and over-coring techniques 

(HYDROPOWER DEVELOPMENT / Safety and efficiency of the existing dams and reservoirs) – 

Ranking 10 
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Construction: 

18. Task 1e TWI 18: Penstock Drilling Technology (Construction) – Ranking 5 

New production technologies: 

19. Task 1e TWI 19: Geothermal energy HTH PUMP – Ranking 6 

20. Task 1e TWI 20: Wave power WWEC – Ranking 11 

Additional Electrical & Mechanical Equipment technologies for hydropower plants contributions 

received from ISPRA: 

21. Task 1e TWI 21: “Tailor made” Hydrogenerators – Ranking 21 

22. Task 1e TWI 22: ATB Riva Calzoni technologies for hydropower plants – Ranking 22 

20. PT contribution for “Water for Energy” TWIs 

The Portuguese contribution was the following: 

• Earthquake safety assessment for concrete dams foundation failure 

1. Name and affiliation of person writing the note:  Luís Lamas - LNEC 

a. Water domain (one of the 5 approved domains): Water for energy Task 1e 

(HYDROPOWER DEVELOPMENT / Safety and efficiency of the existing dams and 

reservoirs) 

2. Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water 

Innovation (TWI): 

Earthquake safety assessment for concrete dams foundation failure  

https://drive.google.com/file/d/0Bzk4EuaNUsx5Vl9QWnc2Q3BSVUE/view?usp=sharing) 

• Integrated assessment and structural modelling of swelling processes in concrete dams: 

measurement of concrete stress, using flat jacks and over-coring techniques 

1. Name and affiliation of person writing the note:  Luís Lamas, LNEC 

2. Water domain (one of the 5 approved domains): Water for energy Task 1e (HYDROPOWER 

DEVELOPMENT / Safety and efficiency of the existing dams and reservoirs) 

3. Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water 

Innovation (TWI): 

Integrated assessment and structural modelling of swelling processes in concrete dams: measurement 

of concrete stress, using flat jacks and over-coring techniques 
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https://drive.google.com/file/d/0Bzk4EuaNUsx5eGlUTkVHQUMwcFk/view?usp=sharing) 

• Automated continuous vibration monitoring systems for continuous monitoring the seismic 

behaviour of large dams.   

1. Name and affiliation of person writing the note:  Luís Lamas, LNEC 

2. Water domain (one of the 5 approved domains): Water for energy Task 1e (HYDROPOWER 

DEVELOPMENT /  

Safety and efficiency of the existing dams and reservoirs) 

3. Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water 

Innovation (TWI):  

Automated continuous vibration monitoring systems for continuous monitoring the seismic behaviour 

of large dams.   

http://www.riskeng.bg/files/Publication/RISK-OF-LARGE-DAMS-15WCEE.pdf 

• Behavioral fish barrier 

1. Name and affiliation of person writing the note: Joaquim de Jesus – Original Solutions 

2. Water domain (one of the 5 approved domains): 

3. Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water 

Innovation (TWI): 

Behavioral fish barrier (using a strobe light, sound and a bubble curtain as stimuli) 

http://originalsolutions.wix.com/originalsolutions#!projects/c243u 

• AQUALITAS 

1. Name and affiliation of person writing the note: Joaquim de Jesus – Freshwater / Original 

Solutions 

2. Water domain (one of the 5 approved domains): Water for energy Task 1e (cross cutting with 

Task 1d River basin management and flood control) 

3. Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water 

Innovation (TWI): 

AQUALITAS (smart buoy performing in-situ water quality monitoring and web platform receiving the 

information provided by the buoy). 

http://freshwater.pt/ 
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http://originalsolutions.wix.com/originalsolutions#!aqualitas/c1f6h 

• Information on dam operation (SNIRH, developed by INAG/APA Ambiente) 

1. Name And Affiliation Of Person Writing The Note: Rui Rodrigues – LNEC 

2. Water domain (one of the 5 approved domains): Water for energy Task 1e (cross cutting with 

Task 1d River basin management and flood control) 

3. Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water 

Innovation (TWI): 

Information on dam operation, SNIRH (Portuguese Flood Surveillance and Warning System) 

http://snirh.pt/ 

21. PT contribution for “Agricultural water management” TWIs 

LNEC is partner of WP2 Task 1.a “Agriculture water management” led by ISPRA, Rome. One of PT 

contributions was the following TWI: 

• Technical Support Service for Irrigation Management (SATR) 

1. Name and affiliation of person writing the note: Teresa E. Leitão, LNEC 

2. Water domain (one of the 5 approved domains): 1a – Agriculture Water Management 

3. Name and origin (if known, e.g. inventor, owner, provider) of potential Technological Water 

Innovation (TWI):  

Technical Support Service for Irrigation Management (SATR); Operational and Technological Irrigation 

Centre (COTR) http://www.cotr.pt/cotr/cotr_uk.asp 
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VI. FINAL COMMENTS 

This document presents the developments in the first 18 months of activity of LNEC in PIANO project 

(Policies, Innovation, and Network for Enhancing Opportunities for China-Europe Water Cooperation) 

financed by the European Union (Horizon 2020) and the Chinese Secretariat of China Water Platform -

Europe (China-Europe Water Platform, CEWP, http://cewp.org/), as key lessons learned from the 

Portuguese participation, led by Laboratório Nacional de Engenharia Civil (LNEC).  

PIANO project is being developed within the planned framework. Besides the work described before, 

January 2016 a public consultation for additional TWIs was launched. The questionnaire is/was available 

in https://dtumanagement.eu.qualtrics.com/SE/?SID=SV_9MtDBKhNgSGRTV3 .    

It was very enriching to be able to do the analysis described in the first 18 months of the project. The 

above mentioned work, fulfil the requirements of Dow, and concludes LNEC participation in WP 2, 

highlighting the work developed for Tasks 1d and 1e, both coordinated by LNEC, and for Task 1a.  

During the first semester of 2016 the final ranking of all TWIs was accomplished by DTU.  

The Final Selected WP 2 Task 1d and Task 1e TWIs are shown in the 1
st

 and 2
nd

 Appendixes.   

LNEC papers presented on WP 2 Task 1d and Task 1e TWIs and LNEC participation in EIP European 

Innovation Partnership on Water on 10 February 2016 in Leeuwarden are presented in the 3
rd

 and 4
th

 

Appendixes. 
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VIII. GENERAL INFORMATION 

22. Donor 

The PIANO project is granted by DG Research and Innovation of the European Commission within the 

programme Horizon 2020 (Grant Agreement no 642433). 

23. Project leader and partners  

The PIANO project is coordinated by the Austrian University of Natural Resources and Life Science of 

Vienna (BOKU) which is responsible of implementation of the Grant agreement. 
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Dr. Markus STARKL 
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E-Mail: markus.starkl@boku.at 
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IX. APPENDIXES 

24. Final Selected WP 2 Task 1d “River Basin Management and Flood 

Control” TWIs  
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25. Final Selected WP 2 Task 1e “Water for Energy” TWIs 
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26. Papers presented by LNEC on WP 2 Task 1d and Task 1e TWIs 

13º Congresso da Água, Lisbon, Portugal, March 7 – 9, 2016 
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27. Participation in EIP European Innovation Partnership on Water 

on 10 February 2016 in Leeuwarden 

 

Dr.JP Lobo Ferreira (LNEC) participated in the annual conference of the EIP European Innovation 

Partnership on Water took place on 10 February 2016 in Dutch Leeuwarden. With more than 550 

participants from over 50 countries the conference resulted into the Leeuwarden declaration which 

summarizes key findings and recommended actions in 8 areas of water sector: circular economy and 

water innovation (WI), regions and cities and WI, sustainable development goals and WI, regulation and 

WI, finance for WI, public procurement and WI, partnerships and WI, showcases and demonstration 

sites and WI. Some representatives of the organizations involved in the PIANO project were invited to 

disseminate information on the ongoing activities through a roll-up and a stand. 

 

 


