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Project 4: New 380kV Tower Concept 
Continued Project 

Strategy: Which aspects of the Innovation Strategy are tackled with this project?
Efficiently Delivering the New Grid
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Related Projects: New Steel

1. Project Overview

· Abstract: 
We aim to optimize the actual lattice 380kV tower concept with insulated cross-arms, previously built on the Stevin and Brabo projects to further reduce the visual impact of such assets and potentially the generated electromagnetic fields. This optimization will also influence the maintenance strategy (e.g. painting works). If successful, this new concept would be proposed for the Ventilus and Boucle du Hainaut projects.
The goal of this development is to facilitate the public acceptance of overhead lines projects by mainly reducing its visual impact. Additionally, it will likely reduce CO2 emissions and the need for resources allocated to such projects.

· Innovative Character of the project: 
The combination of new S460 steel grade combined with new Operating and Maintenance methods is a totally new way to manage the assets compared to the previous design methods. The tower design itself (its external shape) is a new design for 380 kV lattice towers. 

2. Expected impact on the Belgian consumer

Describe the impacts that your project will have on the Belgian consumer. These can be qualitative and preferably quantitative where possible. Allocate the expected impacts into 3 categories and rate the overall impact score from 1 to 10. 
· Affordability: By reducing the works to be performed during construction and maintenance, it will also reduce the cost and FTE requested for such an asset. At this stage, we foresee a 0-5% reduction in required FTE’s due to the lower amount of steel to be assembled and the lower maintenance requirements. 

· Sustainability: Due to the lighter design, we expect better public acceptance for the Ventilus and Boucle du Hainaut projects (especially from a visual point of view). This will lead to a better integration of renewables in the Belgian and European electricity networks. This aspect is difficult to quantify. 
Due to the lighter design, we expect an optimized use of our internal resources and lower CO2 emissions. At this stage, we expect to reduce the amount of CO2 emissions in a range between 0-2% as less steel will be required on a total weight between 25t and 80t. A key goal is also to facilitate the permitting process by offering a better tower design.   

· Security of Supply: Due to the new maintenance methods, we expect less lines outages during the improved line life cycle. Painting for instance will only be required for a few months every ca. 30 years. 

3. State of the Art & Starting point Elia 

· Describe here the most recent stage in the development within this domain. This can refer to an academic paper or similar studies, technologies, ideas, or projects already implemented with peers or other industries.
The Overhead Lines used in the Stevin and Brabo projects are currently the most up-to-date similar designs in the Belgian network. We could also mention Wintrack in the Netherlands (TenneT) CICA developments in the United Kingdom (National Grid) and T-pylon in Denmark (Energinet).

· Describe how the project aligns with other (European) Initiatives such as TYNDP, REPowerEU, etc. 
Other TSO’s also try to facilitate the public acceptance with innovative tower designs (see above).

· What are the main risks & uncertainties to deliver this project successfully? 
The technical feasibility is the big challenge and must be analyzed in partnership with the suppliers regarding the insulated cross-arms. 
Acceptance of the new Operations & Maintenance methods is also key. This entails:
* Avoiding the maintenance beam foreseen on the Stevin and Brabo projects.
* Remove the need for of all lifting systems.
* Reducing safety distances for climbers in width and height.
* New painting policy (need and frequency, materials required, working methodology).
* Optimization of Intrinsic safety devices (for example can drones reduce the need for human climbers).
The points above will be bundled and the proposal needs to be approved by our technical team and asset team as well.

· Where does Elia stand today? Where do we want to arrive? (link to Innovation Phase or TRL)
Today we are able to design the towers at 10 gons or 9° (100 gons = 90°) with 4 subconductors per electrical phase (24 subconductors in total per pylon assuming 2 circuits) or 15 gons with 2 subconductors used with thinner towers. We would like to be able to make bigger OHL angles and reach 30 gons (eg 27°). 
If the project is successful, the ultimate goal is to bring it up to TRL 9 and use the design in the upcoming infrastructure projects in Belgium.


Concretely this would imply:
1. Trying to avoid the need for the arms that hold the 2 ground wires on the towerhead. This will reduce the visual impact and the amount of steel required. 
2. Trying to avoid the little lattice arms which hold the diagonal insulators. It will reduce the visual impact and the amount of required steel.
3. Trying to avoid the horizontal platform to narrow the tower by shortening the horizontal cross-arms. It will reduce the visual impact and the amount of steel required.
4. Evaluate the relevancy of other equipment (eg. Telecom antenna, batteries, …). This will also reduce the amount of steel required.
5. Based on the tower design, the insulated cross-arms will be adapted (geometrically with the effort required to be integrated). This will reduce the visual impact.
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[image: ]In Figure 2 on the left, you can see the improvements that were made for the Stevin project. As described above we aim to further improve those aspects.
Figure 2

4. Hypotheses & Project Planning with Work Packages 
· Define the key hypotheses that need to be validated with this project

	N°
	Description hypothesis

	1
	The Belgian citizen will be less likely to oppose the construction of these new towers as they will be smaller in design.

	2
	We anticipate that the current suppliers in the market will be able to supply the necessary materials and standards that we require. 



· Provide a roadmap with a description and timing of the work packages & key milestones

	Work Packages & Milestones + short description
	Due Date

	WP 1: The first work package consists of the theorical feasibility of the project. This includes the drawings and mechanical calculations. This work package also includes the internal validation and weight estimations.
	Q4 2023

	WP 2: This work package consists of the actual detailed design of the insulated cross-arms.  
	Q1 2024

	WP 3: This work package consists of the practical verification of the designs. These are primarily the mechanical and electrical tests of the insulated cross-arms. 
	Q4 2024

	WP 4: The work package will consist of testing on a complete 1:1 scale. This test will be performed upon the successful testing of WP 3 and the approval of the technical team.
	Q4 2024

	WP 5: The final work package will be the actual implementation of the newly designed 380kW towers in the upcoming projects such as Ventilus and Boucle-du-Hainaut. This will be the case if we obtain the authorisations necessary to build the infrastructure. 
	2025



5. Deliverables 

Please complete the table below with an explanation and add project specific deliverables. 
	Deliverables
	Reporting
	Communication
	Implementation
	Expected Timing

	WP 1: Report about the analyzed optimizations and conclusions
	x
	
	
	Q4 2023

	WP 1: Drawings with external tower shapes (dimensions incl.)
	
	
	x
	Q4 2023

	WP 1: Drawings of insulated cross arms (external dimensions incl.)
	
	
	x
	Q4 2023

	WP 1: Mechanical simulations report
	x
	
	
	Q4 2023

	WP 2: 3D-models of each tower type
	
	
	x
	Q1 2024

	WP 2: Drawings of insulated cross arms and their spare parts (detailed dimensions incl.)
	
	
	x
	Q1 2024

	WP 3: Mechanical tests report and the corresponding standards
	x
	
	
	Q4 2024

	WP 3: Electrical tests report and the corresponding standards
	x
	
	
	Q4 2024

	WP 4: Technical test report
	x
	
	
	Q4 2024

	WP 4: Report about the Elia technical analysis
	x
	
	
	Q4 2024

	WP 5: Report about required quantities for Ventilus
	x
	
	
	Q2 2025

	WP 5: Report about required quantities for Boucle du Hainaut
	x
	
	
	Q2 2025

	WP 5: Report about the purchasing strategy
	x
	
	
	Q2 2025

	WP 5: Planning with milestones and follow-up of the delivered quantities
	
	x
	
	Q2 2025



6. Budget

Specialised and senior internal resources from many departments (Safety, Asset Management, Engineering, Project) are required to perform a such study.
Purchases budget is based on supplier offers and our own experience.
*Confidential*

7. Partners

List (with bullet points) the partners that are involved in the project. These can be Universities, other TSOs, DSO’s, public companies, private companies, governmental agencies, etc.  
A) Insulator Suppliers and their subcontractors (primarily test facilities). These suppliers are involved in the design of insulated cross-arms (insulators), including the mechanical and electrical tests. 
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8. Allocated Incentive (to be completed by the CREG)

The allocated Innovation incentive for this project is €... or … % of this year’s Innovation project portfolio.
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