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Executive Summary 

 

Objectives  

To educate a new generation of aquaculture researchers and industry stakeholders who 

focus on sustainable exploitation of their new knowledge, skills and tools to advance an 

innovative European aquaculture sector. The set-up of the training courses will centre on 

fostering a culture of cooperation between all parties involved. 

 

Rationale:  

To foster and build the human capital of the European aquaculture sector several goals are 

set by the Strategic Research and Innovation Agenda of EATiP to which AQUAEXCEL2020 

will contribute. All AQUAEXCEL2020
 training courses are multi-partner collaborations bringing 

together unique knowledge, tools and skills to create innovative modules that promote and 

enable peer-to-peer networking and collaboration. Participative training design ensures 

exchange and mutual learning between trainers and participants from both academia and 

industry. New models and partnerships for learning are explored for future recurrence, 

encouraging career development and innovation in the sector. Access to Research 

Infrastructures (knowledge, facilities and experience) will add value to the training. The 

training courses are state-of-the-art, transferring new knowledge and insights originating from 

the research and services carried out and created by AQUAEXCEL2020, and building upon 

outputs, tools and achievements from FP7-AQUAEXCEL. 

 

Main Results: 

The AQUAEXCEL2020 training course ñRecirculating Aquaculture Systems (RAS) 

Technologyò was the second face-to-face course in the AQUAEXCEL2020 training course 

series and was provided by Wageningen University (WU) (the Netherlands), with the 

expertise of Ifremer (France), Nofima (Norway), Norges Teknisknaturvitenskapelige 

Universitet (NTNU) (Norway) and Danmarks Tekniske Universitet (DTU) (Denmark). The 

objective of this course was to facilitate participants in gaining an understanding of the 

principles of recirculation technology, the types of RAS and their specificities, capabilities and 

limitations, the advantages and necessary conditions for the optimal use/operation of RAS, 

and the ongoing research which can increase its efficiency and nutrient use.  

 

This AQUAEXCEL2020 training course took place in May 2019 with 27 participants attending, 

who were selected based on their submitted applications. The course included lectures, 

practical exercises, technical visits and an industry mini-seminar. The half day industry mini 

seminar focused on the state of RAS in the world, the requirements of Atlantic salmon smolts 

and post smolts in RAS, yellowtail kingfish and off flavour, and RAS in practice, organised 

with NGvA (the Dutch association for aquaculture) and Aquarius (aquaculture student 

organisation). The industry mini-seminar gave the course participants a unique opportunity to 

exchange with industry professionals in the field, with discussions focusing on the latest 

scientific advances in the RAS sector, and information on RAS development and needs for 

sustainable development in other countries within and outside the EU. The RAS Industry mini 

seminar was also open to industry stakeholders not enrolled in the entire course to facilitate 

their busy schedules. 
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Introduction 

 
AQUAEXCEL2020 aims to foster a culture of cooperation between European aquaculture 

Research Infrastructures (RIs), the associated research community, the aquaculture industry 

and other relevant stakeholders, which will help develop a more efficient and attractive 

European aquaculture Research Area leading to a sustainable and globally competitive 

European aquaculture sector. One of AQUAEXCEL2020ós specific aims is to provide state-of-

the-art unique training courses to educate a new generation of aquaculture researchers and 

industry stakeholders who focus on sustainable exploitation of their new knowledge, skills 

and tools to advance an innovative European aquaculture sector. Work package 4 of 

AQUAEXCEL2020 has a dedicated task focused on training a new generation of aquaculture 

researchers and industry stakeholders. 

 

Nine technical training courses in total will be organised by different AQUAEXCEL2020 

partners offered to people within and outside the partnership. The courses will focus on 

different aspects of aquaculture experimentation to foster a culture of cooperation between 

all parties involved. These training sessions will transfer new knowledge and insights 

originating from the research and services carried out and created by AQUAEXCEL2020. 

 

This AQUAEXCEL2020 training course which was held on ñRecirculating Aquaculture Systems 

(RAS) Technologyò was a four-day face-to-face course with the objectives of reviewing the 

fundamentals of RAS and examining the different systems, designs, operations and 

applications.  

 

RAS technology was developed in the 1980s, but its use in aquaculture remained quite 

limited until recently. However, the necessity to save freshwater in aquaculture practices, 

coupled with i) the necessity to increase fish health and safety in particular the salmon 

ongrowing industry by reducing the use of chemicals, and ii) the progressive enforcement of 

EU water quality regulations, has transformed RAS technology into a key method to develop 

and advance aquaculture production. This has led to increased training needs on RAS 

technology in the industry.    

 

In total 11 tutors contributed to this training course (see Annex 4). Eight tutors are working in 

research institutes which are partners in the AQUAEXCEL2020 consortium (WU, NTNU, 

Nofima and DTU) and three were external contributors. These leading experts in RAS 

technology presented on the principles and concepts in RAS and discussed the operation of 

conventional and óecosystem approachô based RAS. Participants gained an understanding of 

the principles of recirculation technology, the types of RAS and their specificities, capabilities 

and limitations, the advantages and necessary conditions for the optimal use / operation of 

RAS and the ongoing research which can increase the efficiency and nutrient use of RAS. 

 

This RAS training course included: i) aspects of recirculation technology relevant to research, 

ii) design, management, operation and evaluation of RAS iii) fish consumption and 

production: system mass balance and model iv) closing systems, v) minimising water and 

nutrient use, vi) different use of RAS, vii) technical visits. The course included lectures, 

practical design exercises and technical visits. Additionally, a half day industry mini seminar 

was organised which included topics such as the state of RAS in the world, the requirements 
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of Atlantic salmon smolts and post smolts in RAS, yellowtail kingfish and off flavour and RAS 

in practice. This mini seminar was organised with NGvA (the Dutch association for 

aquaculture) and Aquarius (aquaculture student organisation), and gave the course 

participants an opportunity to exchange with industry professionals. This RAS mini industry 

seminar was also open to industry stakeholders not enrolled in the entire course to hear 

about the latest discussions and scientific advances in the RAS sector, and exchange with 

the course participants to gain information on RAS development and needs for sustainable 

development in other countries within and outside the EU. 

 

1. Face-to-face course 2 

1.1 Pre-course activities 

A promotional leaflet to promote the Training Course ñRecirculating Aquaculture Systems 

(RAS) Technologyò  was developed (Figure 1) and distributed through several channels such 

as the AquaTT aquaculture mailing lists, the European Aquaculture Society (EAS) 

distribution channels, Federation of European Aquaculture Producers (FEAP) and European 

Aquaculture Technology and Innovation Platform (EATiP) distribution channels, EuroMarine 

(the European marine science network), the project website (Figure 2), social media and the 

partnersô channels. Annex I shows the promotional leaflet. 

  
Figure 1: Promotional leaflet for RAS course 
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Figure 2: Screenshot of website promotion and application details for RAS course- 

https://aquaexcel2020.eu/training-courses/upcoming-training-courses-apply-now 

 

The application period of the course was open from 26 February 2019 until 19 March 2019 

and applicants were required to complete a registration form (Annex 2) and a statement of 

motivation and email both together with their CV to aquaexcel@aquatt.ie. 

 

The target audience was aquaculture professionals (e.g. engineers, researchers, etc.) 

interested in the potential applications of RAS. Participants were required to have basic 

knowledge of aspects of recirculation technology, either on the design or operational use. 

Interested industry stakeholders not able to partake in the full course were welcome to take 

part in the industry mini seminar only. 

 

110 individuals in total applied to participate in this training course, while the maximum 

number of participants possible was 25. A selection procedure to create a shortlist was put in 

place by Wageningen University to evaluate applicants based on their CVs and motivation 

letters.  

 

The training programme from the AQUAEXCEL2020 project is set up to improve the research 

capacity across Europe. The programme is targeted at training a new generation of 

aquaculture researchers and industry representatives working in the field in one of the EU 

member states or new members and associated states of the enlarged EU, facilitating 

access with special focus on young researchers. Based on this, participants were selected 

based on the criteria: focus on candidates based in EU and new member states but including 






























































































