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Reminder – Summary From 05/05/2017

• Cooling and Ventilation solutions essential to allow a feasible cross section to be produced. 

• Transport options to be explored. 

• Continue CLIC-TOT development – Task 3 & 4. Data Integration and Initial Draft Version to be Produced for 
Testing).

• Produce 3D schematic of the “baseline CLIC machine”. 

• A detailed cost estimate for infrastructure to be produced and work together with ILC on areas of synergy. 
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Civil Drawing Update
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Updates:
• General Cross-section update for 

the Klystron Design.

• Klystron Injection Complex surface 

buildings layout Layout.

• Shaft Cross section for Klystron 

Installation.

• Initial Conceptual 3D Schematic 

produced for CLIC.



Klystron Single Tunnel - TBM
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TBM Tunnel

• Preferred option is the 10m ID single 

tunnel TBM option.

Extraction located 

above false ceiling 



Klystron Surface Buildings
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Updates:
• For a Klystron 380 GeV Design the 

Drive Beam Complex is no longer 

required.

Removal of drive beam 

complex.



Klystron Surface Buildings
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Updates:

• Removal entirely of the 2.5km 

building and all associated cut and 

cover tunnels.



Civil Shaft Update
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Updates:
• Initial Shaft has only one lift and 

two stair cases.

Shafts 1.2 and 2 to 11.



Civil Shaft Update
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Updates:

• To adhere to safety requirements 

and be consistent with FCC two 

lifts and one stair case is proposed.

Previous Cross-section 

shown on the 21st of 

July.



Civil Shaft Update
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Updates:

• Updated Cross-section – allows 

access to both lifts from staircase.



Civil Shaft Update
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Remaining Questions:

• Is the new dimensions of the 

handling open adequate?



Civil Shaft Update
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Remaining Questions:

• Are the lift dimensions and 

capacities adequate?



Civil Shaft Update
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Remaining Questions:

• Services within the shafts still need 

confirmation including ventilation.



380 GeV CLIC 3D Schematic
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3D Schematic.

• This schematic has exaggerated 

some elements of the design for 

visual clarity.

• It is still under development and 

any feedback is welcome!



CLIC-TOT - Reminder

Reminder from the last update

• Datasets are to be acquired and defined, this 
includes: 

• Surface Topography.

• Surface Constraints e.g. Buildings and roads.

• Protected Areas.

• Hydrological Data.

• Produce Lattice Files for baseline design.

• Develop User Interface For the CLIC TOT.

• Geological layer showing top of molasse and top 
of limestone.
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TOT Timeline

Task 1 Establish Project Setup and Technical Basis

Task 2 Data and Functionality Prioritisation

Task 3 Specifications and TOT-CLIC architecting/wireframing (Concept Stage)

Task 4 Data Integration and TOT-CLIC (beta) development

Initial TOT-CLIC beta version 

Task 5 Finalised TOT-CLIC Development

Task 6 Troubleshooting and Technical Support
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The proposed programme task completion dates are as follows, 

assuming a project commencement at the end of April 2017:



Data Integration
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Data Integration:
• Completed:

• Surface Elevation Model for the CLIC study 

area

• Surface Constraints for the CLIC study 

area.

• Geological Study area, top of molasse and 

limestone.

• Protected area prioritisation within the 

CLIC Study areas 

• Ongoing:

• Lattice Files – Initial 380 GeV has been 

produced, however, further lattice files 

for the 1.5 TeV and 3 TeV energy stages 

will be required for the final version of 

the tool.

Task 1 Establish Project Setup and Technical Basis

Task 2 Data and Functionality Prioritisation

Task 3 Specifications and TOT-CLIC architecting/wireframing

(Concept Stage)

Task 4 Data Integration and TOT-CLIC (beta) development

Initial TOT-CLIC beta version 

Task 5 Finalised TOT-CLIC Development

Task 6 Troubleshooting and Technical Support

Thanks to Mark Jones and Andrea Latina for their work on the lattice files.



CLIC Study Area
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All Datasets have now been acquired and defined:

• Protected Areas:

• Only the selected areas shown have been included in 
the tool.

• The areas identified are those deemed the most 
relevant at this stage in the project:

• Natural Habitat of Community interest at 
Natura 2000 sites (EU).

• National Natural Reserves. Geneva.

• Ramsar Sites – (Wetlands)

• Natural Reserves. France

• Biotype protection Order  – (Protected 
Habitat).

Note: Listed buildings are covered in the Building data layer.



CLIC Interface
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CLIC-TOT Interface:
• Inputs:

• IP co-ordinates.

• IP Depth.

• Gradient.

• Energy stage.

• Outputs

• Tunnel section geology

• Depth of tunnel below any watercourses

• No. of clashes with boreholes.

• Shaft length and geology.

• Surface Constraints.



CLIC Interface
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CLIC TOT Interface:
• Comparison Overview

• Tunnel & shaft geology.

• Shaft geology and length.

• Natural features.

• Shaft locations.

• Related Scenarios

• Identifies the parent scenario of each newly saved 
scenario.

• Attributes to be displayed are still to be 
identified.



Cost Estimates

Requirements:

• Cost estimate for the Klystron TBM design

• Cost estimate for the Klystron roadheader

design

• Cost Estimate for the New 380 GeV Drive 

Beam Design

• Comparison to the previous CDR cost 

estimate for the drive beam. 
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FCC Consultants Cost model to be modified for CLIC.



Cost Estimates

Process:

1. Exhaustive list of all underground, surface and 

temporary Structures.
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Cost Estimates

Process:

2. Dimensional Input tables for all the different 

structures.

22



Cost Estimates

Process:

3. Basic Quantities and costs Table for each 

structure type – options for different tunnelling 

methods
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Cost Estimates

Process:

4. Total quantities and cost for ALL structures.
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Cost Estimates

Process:

5. Quantity and cost calculations based on rates 

used for FCC for each structure type.
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Summary of quantities can then 

be linked back to the Basic 

quantities table.



Cost Breakdown from CDR
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Table showing the cost breakdown of the 500 GeV Scenario A and B 

https://edms.cern.ch/ui/file/1235960/3/cliccdr_CLICProgramme_onlineversion.pdf

“The difference in value between the two 

scenarios is the price to pay for the higher 

luminosity of 500 GeV in scenario A: the 

higher beam current requires additional RF 

power to be installed in the injectors and 

larger-aperture accelerating structures 

operating at lower gradient, thus calling 

for an additional fifth sector in each of the 

main linacs”

https://edms.cern.ch/ui/file/1235960/3/cliccdr_CLICProgramme_onlineversion.pdf


Summary

Future Study - TBM Tunnel.
• Compatibility with a smaller single tunnel upgrade requires further study.

• Failure rate of klystron modules is high – what are the access requirements for maintenance and is this possible with 1.5m shielding wall?

• First Cost Estimates and Comparisons to be done using the Costing Worksheet.

• Radiation study for the shielding wall to be initiated.

• First indication is that a TBM tunnel is cheaper than an ILC shaped mined tunnel.

CLIC TOT
• Tool is currently in testing, any feedback is welcome.

Civil Drawings
• Cross Sections to be amended to account for any changes in Transport and CV systems.

• Produce 3D schematics of the Klystron Machine.

• Integration of known services into the cross-sections from each discipline.

• Continually update the drawings as and when new information is acquired.

• Next Meeting is on the 01st of December.

• LCW Strasbourg: 23rd to the 27th October – Breakdown of costs by discipline required.

• CLIC Workshop at CERN 22nd to the 26th January – Update from each team required.
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Thank You For Your Attention

Thank you to all contributors

(John Osborne, Raul Ortega, Youri Robert etc…)
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