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Tool Functionality

Allows rotation of the tunnel in the vertical plane shown here.
Gives an optimised depth and most suitable shaft positions.
Reduce average depth of tunnel to decrease cost and schedule.
Rotation of the Tunnel in the horizontal plane shown here.
Provide a Geological cross section of the tunnel.

@llow lpositioning of inclined tunnel access and provide geological data for the inclined
unnels.

Approximate
shaft locations




TOT Timeline

/

The proposed programme task completion dates are as follows,
assuming a project commencement at the end of April 2017:

Task 1 Establish Project Setup and Technical Basis June (mid)
Task 2 Data and Functionality Prioritisation June (end)

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

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

Task 5 Finalised TOT-CLIC Development Sept (end)

Task 6 Troubleshooting and Technical Support

27



Civil Engineering Drawings

Z Z Z “ z -r|'1 ;1.5 ~ | Task Name ~ | Duration «  Start ~ | Finish
EX] St] N g C]V] l D rawin gS to be » CE}S V}Forking Group Meeting 0 days Fri05/05/17  Fri05/05/17
05/05/2017
1 - » CEIS Working Group Meetin 0 days Fri 16/06/17 Fri16/06/17
updated where required. CEls Working Group Meeting | 0oy foo! foof
3 CEIS Working Group Meeting 0 days Fri 21/07/17 Fri21/07/17
21/07/2017
. : . k CLIC Week 0 days Mon 21/08/17 Mon 21/08/17
New d raW] ngS for KlySt ron DeS] gn Proposed Tunnel Layout 9 days Fri 05/05/17  Wed 17/05/17
- 4 6 4 11km Tunnel Layout 6 days Fri 05/05/17  Fri12/05/17 1
W] ll be req ui red . Detector Cavern Layout 1 day Fri 05/05/17  Fri 05/05/17 —Auhcid Civil Draughtsman
8 BDS Layout 1day Mon 08/05/17 Mon 08/05/17 fuloﬁd Civil Draughtsman
General Tunnel and 1day Tue 09/05/17 Tue 09/05/17 - AutoCad Civil Draughtsman
. 5 caverns
FU l l 3 D SC h e m at] C req U] red fO r 0 Beam Dump Layout 1day Wed 10/05/17 Wed 10/05/17 lﬁutoCad Civil Draughtsman
. Turnaround Layout 1day Thu 11/05/17  Thu 11/05/17 - AuteCad Civil Draughtsman
e n t] re le n gt h . 2 Drive Beam Return Loop 1 day Fri12/05/17  Fri12/05/17 % Civil Draughtsman
3 4 20km Tunnel Layout 2 days Mon 15/05/17 Tue 16/05/17 ‘M“‘PI
Tunnel Extension 1 day Mon 15/05/17 Mon 15/05/17 iv utoCad Civil Draughtsman
o o BDS Layout extension 1 day Tue 16/05/17  Tue 16/05/17 - AutoCad Civil Draughtsman
3 D SChemat]C req U] red for I R. 6 4 55km Tunnel Layout 1 day Wed 17/05/17 Wed 17/05/17
L Tunnel Extension 1 day Wed 17/05/17 Wed 17/05/17 - AutaCad Civil Draughtsman
4 Klystron Layouts 3 days Thu 18/05/17 Mon 22/05/17
o 9 11km Single Tunnel 1 day Thu 18/05/17  Thu 18/05/17 lAutoCad Civil Draughtsman
SC h ed u le fo r D raW] n gs to be 11km Double Tunnel 1day Fri 19/05/17  Fri 19/05/17 —Autocid Civil Draughtsman
‘i e 2 Cross section of Klystron 1 day Mon 22/05/17 Mon 22/05/17 + AutoCad Civil Draught:
agreed with Civil Draughtsmen.

4 Detail 01 (plan and 2 days Tue 23/05/17 Wed 24/05/17
Cross-Sections)
Detail plan of beam dump, 0.5 days Tue 23/05/17 Tue 23/05/17 + AutoCad Civil Draugl
turnaround, shaft and main |

-




Drive Beam Tunnel

CV - Extraction 1m2
CV - Air supply 1m2

Power, Vacuum & BI for Transfer lines
500 GeV Delay Drive beam

° 5.6m Internal Diameter > ) ‘ 7 - for 2.3km on e+ side

Drive beam

 Turnaround with 10m turning = O3

. % % Fire fighting water DN80/ B
radius to exit and enter main Low Power & Signal =
BI, Survey & Vacuum . p— — ..—

tunnel. Inner Telescope ’ : n
: [ 2]

DC TRIM (opt.)

Compressed air DN150

Acces Dump bridge -

« Beam dump cavern required
at each turnaround.

Main beam
Spreader (120mm

Drive beam

CV pipes - Sector B
Main beam
Pre-alignment zone

Demineralized water DN40 : 7 : CE Floor level +Omm -100mm

Electronic racks + Shielding 03 £ Safe passage

Separation joint )
10mm compressible filler p Transport train

CV pipe + Damping material - Sector A
Pipe

CV Pipe + Damping material - Sector A
Drainage

CLIC - Typical Cross Section - Didmeter 5600mm - Junction with Turnaround - 1:25

Draft - J.Osborne / A.Kosmicki - August 9th 2010




Low energy Klystron

The ideal scenario would be to have the same
tunnel design for the drive beam and for the
klystron accelerator.

The first energy stage design should be
consistent with the previously proposed drive
beam design allowing consideration for an
upgrade

Ensure that it is compatible with an energy
upgrade if it is decided that energy upgrades will
be powered by klystrons.

Common modulator
366 kV, 265 A
2 X 68 MW

1.625 psec 2 X X-band klystron
Service tunnel

Load#1

. Correction

. cavity chain T 1
Load#? inac tunne
&~ <%

2X213MW %
¥

e < :5. 2 X SLED pulse compressor

2.5 m (10 accelerating structures)
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Low energy Klystron

SLED-II

Klystron Layout L deleines
« Double tunnel - one for the accelerator e ol
and one for the klystrons. = P s
» Accelerator tunnel - How does this E
change?

» Are the connections between the tunnels
compatible with the current design?

o 6m not : ,
ID of the accelerator to be 5.6m not Section through

Which Caverns will be Accelerator tunnel - , , tunnels
How has the layout ~ Waveguide connections

required?
\ changed \ /

/

Klystron Tunnel

Waveguides

Klystron tunnel - 4.5m ID

Accelerator tunnel - 5.6m ID
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Low energy Klystron

Klystron Layout : Modulstor
» Double tunnel - one for the accelerator g
and one for the klystrons. = - e 4
» Accelerator tunnel How does this -
change?
» Are the connections between the tunnels
compatible with the current design?

Accelerator

Waveguides

f h Klystron tunnel - 4.5m ID
» |D of the accelerator to be 5.6m not 3m Section through

Which Caverns will be Accelerator tunnel - , , tunnels
How has the layout ~ Waveguide connections

required?
\ changed \ /

Accelerator tunnel - 5.6m ID

/
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Klystron Tunnel



Low energy Klystron

Klystron Layout

Double tunnel - one for the accelerator
and one for the klystrons.

Accelerator tunnel How does this
change?

Are the connections between the tunnels
compatible with the current design?

ID of the accelerator to be 5.6m not :

Which Caverns will be Accelerator tunnel - . .
How has the layout ~ Waveguide connections

required?
\ changed \ /

/

Klystron Tunnel

SLED-I
delay lines

Modulator
Klystrons

Accelerator
Structures g

Waveguides
Klystron tunnel - 4.5m ID

Section through
tunnels

Accelerator tunnel - 5.6m ID
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Low energy Klystron

Klystron Layout : Modulstor
» Double tunnel - one for the accelerator g
and one for the klystrons. = - e 4
» Accelerator tunnel How does this -
change?
» Are the connections between the tunnels
compatible with the current design?

Accelerator

Waveguides

f h Klystron tunnel - 4.5m ID
 |ID of the accelerator to be 5.6m not 3m Section through

Which Caverns will be Accelerator tunnel - , , tunnels
How has the layout ~ Waveguide connections

required?
\ changed \ /

Accelerator tunnel - 5.6m ID

/
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Summary
« 3 different energy stages: 10km, 27km and
48km
« 380 GeV Klystron design compatible with divebeam——— ., a A A a
upgrades. Double tunnel or single tunnel B cotectr ?;lj 5
. mm BDS = [=1.87km
required. accelerator 100MV/m

B accelerator 72MV/m , : S B e e e e
» Tunnel Optimisation Tool kick off meeting to be Z : T
held on the 22" of May

» Civil Drawings are to be produced by Civil _ T
Draughtsmen - new drawings to be produced for
the Klystron design and existing drive beam
design drawings to be changed.

unused arcs

» Next meeting on the 16t of June. 35
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Shaft Layout

MODULAR CONCRETE STRUCTURE
( SAFE AREA )

VENTILATION DUCTS @ 1100
FOR BEAM TUNNEL

! 3T LIFT
| | 2300 x 1500

SAFE AREA e TS
VENTILATION DUCT OPENING

CABLES LADDERS
MODULAR STEEL STRUCTURE

SAFETY CHUTE
POWER CABLES

W . SURVEY PIPE
SHAFTS 10 ond 2 to 11 (¢ 3000




Original CLIC
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