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Trend: digital revolution
Consequences: Digital tools & data use, ageing of the infrastructure
Challenge: 3. Automate the inspection of the asset and make maintenance more flexible to cope with planning changes, keeping high level of safety
Domain: 3.2. Automate inspection onshore and offshore

Project-specific context  
The goal of the project is to explore the possibility of using a new technology (the hyperspectral camera) to properly detect the status of painted metallic towers in terms of corrosion, and automatically classify these damages according to their severity with a non-invasive method. An invasive method would be climbing in the tower and scratching the surface to visually inspect the state.
The hyperspectral technology is being explored to meet a very real need for inspection of lattice metallic towers. Metallic towers are overhead line assets and are necessary to transport electricity between substations. The oldest active ones in Belgium date back to the year 1923. Most of them are reaching end of life and it is very important to have an adequate inspection method in order to properly assess their remaining lifetime and their repair needs. The current inspection method (climbing inspection) is very good to assess the state of towers but requires a lot of resources, presents a risk for the persons climbing and the outage required to inspect the tower is very hard to obtain. For these reasons, a new technology is explored.

The project will be delivered in three main parts:

1. Technical feasibility to detect and evaluate corrosion on metallic towers and evaluate the correlation with current climbing inspections. In addition, a first alignment about the reporting of the results of the inspection technique is done.
1. Practical utilization and methodology of the inspection techniques on-site (e.g. with drones, during inspections on foot …). In addition, the reporting of the results of the inspection technique is finished. 
1. Implementation of new inspection methodology aligned with (future) inspection strategy to evaluate the condition of metallic towers of overhead lines. In this part, also the sourcing strategy has to be evaluated and defined. 
 
Project specific state-of-the-art/literature review 
· There is no known similar study or project in the application we are currently exploring.
· Literature exists for the technical assessment of the hyperspectral cameras (in general).

Expected impact for Belgium 
Metallic towers are old assets and as such, there are many inspection activities around them to detect deteriorations of the structure (for example the degree of corrosion behind the paint). With this new technology, we expect to improve the way we inspect these old towers & identify new (better) ways of maintaining them. 

· Increased safety: less climbing in towers, because we would be able to do a detailed corrosion inspection from the hyperspectral camera mounted on a drone 
· Avoid outage during inspection: we would be able to do detailed corrosion inspection from this new camera mounted on the drone, so safety distances can be guaranteed.
· Improved quality and efficiency of the corrosion inspection: We expect to be able to perform the detailed inspection better and faster. We expect the hyperspectral camera inspection to be much more flexible than a climbing inspection as it is not limited to the outage availability of the inspected line.
· Reduced cost: Actual climbing inspection budget ranges from Confidential per year, and we expect the hyperspectral camera activity to replace a part of it. The precise amount will be dependent on the results of the project.

Starting point for Elia 
· Testing of the feasibility of the hyperspectral camera technology 
· Upon successful testing, explore the feasibility and business case around the practical utilization of the technique for the specific inspection activity.
The technology proved successful in the technical feasibility study in the lab conditions WP 1. There still remains uncertainties in the use of the camera in real conditions and the WP 2 Technical validation study in the field aims to clear these uncertainties.

Uncertainties & risks 
· Hyperspectral camera is a new technology which has not yet been fully commercialized for industrial use.
· The technology is in testing phase, and exploration is ongoing on how it can be applied to specific uses in the industry.
· The risk of this project is related to the uncertainty whether the hyperspectral camera will deliver qualitative images that with the help of AI will be able to identify accurately the rust under the paint on our metallic towers.
· Risks linked to the payload (weight, size) to be fitted on the drone.
· Potential limitations to the use of the camera or the drone due to weather conditions.
· Risks linked to the use of drone (similar to the visual line of sight drone project that is now in business as usual).

 Project description 
 
Work packages & Timing (M=month)
· WP 1 Technical feasibility study in the lab conditions (3 M) (ended 31/12/2021)
· WP 2 Technical validation study in the field (7 M) (beginning 1/7/2022)
· WP 3 Implementation of new inspection methodology (5 M) (will begin in 2023)


Deliverables & milestones 
WP 1: Technical feasibility study in the lab conditions
· Deliverable 1: Technical report (2 suppliers, comparison, decision whether to proceed or not) 
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2022 update
· WP 1 was completed last year with two different suppliers. 
· The first 3 months of 2022 were spent analyzing the results of WP 1, comparing the results of the two suppliers and understanding whether we would like to go on with further stages or not. It was part of the project to have a GO/NO-GO decision after WP 1 is completed. 
· Then we spent some time in Q2 for procurement, negotiation of contracts and all IP-related discussions for continuing with WP 2 and WP 3.
· This preparatory work is now completed and we are starting as per plan (+/- a few weeks) with WP 2. 


WP 2: Technical validation study in the field
· Deliverable 2: Algorithms for image preprocessing (software) 
· Deliverable 3: Algorithms for image defect classification (software) 
· Deliverable 4: Evaluation of the camera components (report) 
· Deliverable 5: Reporting of the results (software)   

        WP 3: Implementation of new inspection methodology
· Deliverable 6: Prototype drone integration and validation (report/software) 
· Deliverable 7: Protocol of the inspection on-site (report)  
· Deliverable 8: Sourcing strategy evaluation (report) 

Partners 
The project started with two partners: Confidential

The choice between the partners was made based on performance criteria: 
· Methodology used (techniques used, approach of lab testing and rationale)
· Execution (Planning activities, PM quality, timing of deliverables, accuracy of analysis)
· Innovative approach
· Quality of results (acceptance criteria fulfilled = 80% match in the interpretation of damages between hyperspectral camera and detailed climbing inspection; presentation of the results and explanation)
· Partners profile (experience with hyperspectral, general capability of teams working on it).

After detailed assessment, Confidential was chosen as the partner, as they fared better in the execution, the quality of the results and the partner profile. In terms of methodology used and innovative approach, both partners performed similarly.  
 


Summary of project efforts in person months: by work package and by year
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