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      News and Events

      	
	      
		
		  21 March 2023

		

		
		  HYFLIERS project is featured in a Results in Brief article available in six languages (DE, EN, ES, FR, IT, PL) on the CORDIS website. Read how Inspection robots in oil and gas industry improve efficiency and safety.
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		  30 September 2022

		

		
      HYFLIERS ended successfully.
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		  1 January 2022

		

		
      HYFLIERS continues its activities until 30 September 2022. See also project page on CORDIS server.
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		  28 May 2021

		

		
      Total changed their name to TotalEnergies. This new identity highlights the strategic transformation of the company towards a broad energy company and a major player in the energy transition. See press release. TotalEnergies seamlessly continues their tasks within the consortium.
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		  17 Feb 2021

		

		
      Prof. Vincenzo Lippiello and Prof. Bruno Siciliano of CREATE presented at TG1 (news on the main Italian public broadcast channel) achievements of HYFLIERS project. See the recording from minute 30:40.

		

		
		  [image: a frame from the video showing Prof. Vincenzo Lippiello holding the circular tool used by the hybrid robot to inspect the pipe]
		

	      

	    
	
	      
		
		  13 Feb 2021

		

		
      Prof. Vincenzo Lippiello of HYFLIERS spin-off Neabotics presented achievements from the project at TGR “Officina Italia” (regional news on technology on the Italian public broadcast channel). See the recording from minute 20:00.
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		  2 Nov 2020

		

		
      HYFLIERS paper by the Robotics, Vision and Control Laboratory (GRVC) of the University of Seville won the Best Application Paper award sponsored by ICROS at IROS 2020: A. Lopez-Lora, P.J. Sanchez-Cuevas, A. Suarez, A. Garofano-Soldado, A. Ollero, G. Heredia (2020) MHYRO: Modular HYbrid RObot for contact inspection and maintenance in oil & gas plants. IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS). On-line at https://www.iros2020.org/.
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		  28 Oct 2020

		

		
      GE Inspection Robotics (GEIR) is now a part of Waygate Technologies, a Baker Hughes business. See press release. Waygate Technologies Robotics (WTR) seamlessly continues their tasks within the consortium.
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		  20-22 Mar 2019

		

		
		  HYFLIERS present at the European Robotics Forum (ERF2019), in Bucharest, Romania.
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		  13-15 Oct 2018

		

		
		  HYFLIERS at the Maker Faire Rome 2018, in Rome, Italy.
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		  13-15 Mar 2018

		

		
		  HYFLIERS present at the European Robotics Forum (ERF2018), in Tampere, Finland.
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		  10-11 Jan 2018

		

		
		  The project had its kick-off meeting in Oulu, Finland.
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    Overview

      HYFLIERS (HYbrid FLying-rollIng with-snakE-aRm robot for contact inSpection) is a research and innovation action (RIA) of EU Horizon 2020 programme for advanced robot capabilities research and take-up, worth 3,9 million euro funding. HYFLIERS, running from 2018 to 2022, will develop the world's first industrial integrated robot with hybrid air and ground mobility with a long-reach hyper-redundant manipulator capable of reaching sites where no other robot can access, reducing the exposition of human inspectors to potentially dangerous working conditions. Targeting ultrasonic thickness measurements for oil and gas refineries and chemical plants, the results could be applied to many other robotic inspection technologies.


      Use Case: Inspection Measurements

      [image: Image of an example petrochemical processing plant showing a lot of pipes, also at height. Grangemouth, Scotland. Creative Commons (CC). Source: pxhere.com]An example petrochemical processing plant. Grangemouth, Scotland. CC Public Domain. Source: pxhere.com, John McSporran.
      In oil and gas production plants, all or part of the components are often subject to degradation caused by exposure to the environment or products within the production process. Excessive pipe corrosion may lead to accidents, including catastrophic failures with explosions and release of toxic products, thus having impact on safety, environment and availability of the plant. Inspection processes for thickness measurements ensure that plants are in safe operating condition or provide alerts to execute necessary corrective actions. These measurements are traditionally executed by personnel that requires access to specific locations. Typically, more than 50% (and up to 90%) of these activities are carried out by working at elevated locations with the use of ladders, scaffold, rope access or cranes, and sometimes in presence of high temperatures or toxic materials. Obviously, this causes considerable costs for ensuring safety of inspection personnel but in some cases, casualties may occur. Moreover, anxiety and exposure to dangerous locations affects concentration and promote human errors.

      There are safety, quality and cost drivers for novel inspection methods.

	
      Top Objective and Approach

      [image: Problem: Manned inspection of pipes causes higher operating expenditures (OpEx) and higher probability of injuries. HYFLIERS targeted innovations: Semi-automated pipe inspection to have lower OpEx and aiming at zero injuries]
      The top objective is to reduce inspection costs and improve safety by exploiting a robotic inspection system. The technology results will be validated in the inspection of pipes, which is a very relevant short-term application, but the results of the project could be also applied to other industrial scenarios, such as power generation plants.

      [image: HYFLIERS sytem: hybrid robot including hybrid vehicle, arm and sensor; portable control unit in the hands on the inspection operator; a mobile support robotic platform interacting with the above elements and the fixed plant centre]
      HYFLIERS will address the above objectives by studying, designing, developing and testing a robotic system including prototypes for the first worldwide hybrid aerial/ground robot with a hyperredundant lightweight robotic articulated arm equipped with an inspection sensing sub-system and a ground support unit for efficient and safe inspection in industrial sites. The robot will be equipped with interfaces for teleoperation, but it will also possess automatic collision detection and avoidance. This will ensure accurate positioning, guidance, landing and rolling on constrained surfaces, such as pipes. The control system also integrating environment perception and aerodynamic control will moreover include a mission planning system to optimise the use of the robot in the inspection and therefore bringing energy savings.


      Prototype A: Hybrid Mobile Robot

      [image: HMR with propellers open]
      [image: the HMR with propellers retracted]
      With the HMR prototype, the hybrid robot moves itself to bring the sensor to the inspection site.

      The HMR has tilted propellers for improved manoeuvrability plus assisting stability on the pipe (lateral thrust).

      [image: HMR with propellers open]The HMR exploits magnetic attraction for stability on the pipe, and realises magnetic force modulation (varying air gap) for landing/take-off.

      Prototype B: Hybrid Robot with Arm

      [image: the HRA inspecting at 6:00 hours position]
      [image: the HRA stabilising itself]
      With the HRA prototype, the arm brings the sensor on its end effector to the inspection site, but the vehicle can also crawl over the pipe. Stability of the HRA on pipe is achieved by propeller tilting and by moving the system's centre of gravity (also including batteries displacement).


      Operation Support System

      The operation support system includes a mobile platform for navigation support, battery recharge and couplant refill, also supporting data communication and processing.

	
    
    





    
    Consortium


      The consortium is composed of eight partners from five countries (Finland, Spain, Italy, France and Switzerland), including high reputation universities, research institutes, industrial partners with research and innovation development capabilities, and two world leading oil and gas industrial companies.
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