


Civil Engineering Klystron Design

10m Internal Diameter TBM tunnelling method is proposed for the

Klystron 380 GeV design:

* The cost for an 11km tunnel for the TBM is an estimated 10%
cheaper than a mined tunnel.

* The underfloor space can be utilised and therefore reduce the
amount of wasted space.

* The excavation rate per m of tunnel is considerably quicker for a
TBM and therefore construction time is reduced.

* The geology for the 380 GeV is expected to be majority molasse
and suited for a TBM.
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Shielding wall thickness
will play a key role in the
ol COS:

* Large effect on
tunnel Diameter.

* Has aconsiderable
associated cost.
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PBS Update

Drive Beam

1. PBS Responsibilities to be confirmed for the main
Nodes for both the Drive Beam and Klystron
Design

2. PBS Structure requires confirmation - Meetings to
be held with those who have confirmed they are
technically responsible for a node.

Klystron Design

1. PBS Responsibilities to be confirmed for the main
Nodes for both the Drive Beam and Klystron
Design

2. PBS Structure requires confirmation - Meetings to

be held with those who have confirmed they are
technically responsible for a node.
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Main Beam Production

Drive Beam Production

Two-beam Accelerator

Interaction Region

Infrastructure and Services

Machine Control and Protection

1.1 injectors  [ls.Doebert  |Yes  |lhProgress |
1.2.  [DampingRings  [I¥. Papaphilippou ves  Nes |
13.  [BeamTransport  [JAlatina  |Yes |l Progress

2. injectors  [ls.Doebert  |Yes  |lpProgress |
.13, [SatellteRemovalSystem  |JA.latina  |Yes  |lpProgress |
pl4.  Jnac  [JAlatina  |Yes  |lpProgress |
2.2.  |Frequency Multiplication  |[JA.latina  |Yes  |lpProgress |
23.  [BeamTransport  [JAlatina  |Yes  |lhProgess |
.. [Two-BeamModules  [|CRossi  fves  Nes |
B.2.  MainlinacHardware || | | |
B.2.2.  |MagnetPoweringSystem  [fS.Pitet  INo || |
.23 [MagnetSystem  [D.Bauche  |Yes |Waiting for confimation |
3.2.4.  [BeamInstrumentation System| [T Lefevie  Yes  |lpProgress |
3. |PostDecelerators  [JAlatina  |Yes  |lpProgress |
4.1 [BeamDeliverySystems ||l Gatignon  |Yes  |Waiting for confimation |
4.2.  |ExperimentalArea ||l Gatignon  |Yes  |Waiting for confimation |
4.3 [postcolisionline ||l Gatignon  |Yes  |Waiting for confimation |
5. [CiilEngineering  [D.Osborne  fYes  Nes |
5.2.  [Flectricty  [[D.Bozeini  |Yes |Waiting for confimation |
5.3.  [SuveyandAlignment | |H.Mainaud-Durand  |Yes  lhProgress |
54.  JFluds  [M.Nonis  |Yes  |lhProgress |
544. JGas  [p.Delkaris  No J| |
5.5.  [Transport/installation  [J.Ruehl  |Yes  |Waiting for confirmation|
5.6.  [safety  [ls.Marsh  |Yes  lhprogress |
B.L.__|[Machine Control Infrastructur¢ M. Draper  |Yes [Waiting for confirmation|
6.2.  |MachineProtection _ ||M.Jonker  |Yes [Waiting for confirmation|
6.3 |AccessSafety & Control SysterP. Sollander  |Yes |Waiting for confirmation|
6.4 [Technical Alarm System | M.Jonker _______|tes___[Waiting for confirmation]
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PBS Update

Drive Beam

1. PBS Responsibilities to be confirmed for the main
Nodes for both the Drive Beam and Klystron
Design

2. PBS Structure requires confirmation - Meetings to
be held with those who have confirmed they are
technically responsible for a node.

Klystron Design

1. PBS Responsibilities to be confirmed for the main
Nodes for both the Drive Beam and Klystron
Design

2. PBS Structure requires confirmation - Meetings to

be held with those who have confirmed they are
technically responsible for a node.
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Main Beam Production

Drive Beam Production

Two-beam Accelerator

Interaction Region

Infrastructure and Services

Machine Control and Protection

1.1 injectors  s.Doebert  |es | lnProgress |
1.2.  [DampingRings V. Papaphilippou
13.  [BeamTransport ~ JAlatina  |Yes | lnProgress |
2. injectors  s.Doebert  |ves | lnProgress |
.13, [SatellteRemovalSystem  |A.latina  |ves | lnProgress |
p.14.  Jnac  JAlatina  |es | InProgress |
2.2.  |Frequency Multiplication  |A.latina  |ves | lnProgress |
23.  [BeamTranspot  |Alatina  |es | lnProgress |
... [Two-BeamModules  |CRossi  fves [ Wes |
B.2.  MainlinacHardware | | [} |
B.2.2.  |MagnetPoweringSystem  S.Pitet  INo || |
.23 [MagnetSystem  l.Bauche  |ves | |Waiting for confirmation|
Lefevre ves | lnProgress |
3. |PostDecelerators  |Alatina  |Yes | |nProgress |
4.1 [BeamDeliverySystems |l Gatignon  fves | Wes |
4.2.  |ExperimentalArea | Gatignon  fves | Wes |
4.3, [postcolisionline | Gatignon  fves | Wes |
5. [CiilEngineering  D.Osborne  fves | Wes |
5.2.  [Flectricty  [p.Bozzini  |Yes | |Waiting for confirmation|
5.3.  [suveyandAlignment  |H.Mainaud-Durand  |Yes | linProgress |
54.  JFluds  M.Nonis  |ves | lnProgress |
544. lGas  p.Delkais  No [ ] |
5.5.  [Transport/installation  |.Ruehl  |ves | |Waiting for confirmation|
5.6.  [safety  s.Marsh  fves | lnprogress |
B..__[Machine Control Infrastructure M. Draper  |Yes | |Waiting for confirmation|
6.2.  |MachineProtection _ |M.Jonker  |Yes | |Waiting for confirmation|
6.3 |AccessSafety & Control SystemP. Sollander  |Yes | |Waiting for confirmation|
6.4 [Technical Alarm System ____IM.Jonker _______Jves | |Waiting for confirmation]
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PBS Update

Drive Beam

1. PBS Responsibilities to be confirmed for the main
Nodes for both the Drive Beam and Klystron
Design

2. PBS Structure requires confirmation - Meetings to
be held with those who have confirmed they are
technically responsible for a node.

Klystron Design

1. PBS Responsibilities to be confirmed for the main
Nodes for both the Drive Beam and Klystron
Design

2. PBS Structure requires confirmation - Meetings to
be held with those who have confirmed they are
technically responsible for a node.
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PBSCode echnical Responsible tructureconfirmed

Main Beam Production

Two-beam Accelerator

Interaction Region

Infrastructure and Services

Machine Control and Protection

11 fnjectors  |s.Doebert  Wes  JinProgress |
12.  |pampingRings ||V. Papaphilippou Yes s
Beam Transport tativa  Nes  lnProgess |
_II_
B2 |MainlinacHardware | | I |
B.21.  [RFPoweringSysten  |lO.Brunner  lYes |Waiting for confirmation|
B.22.  |MagnetPoweringSystem  S.Ptet  No  f] |
B.23.  [MagnetSystem  [h.Bauche  les |Waiting for confirmation|
B.24.  [Beam Instrumentation System |[T. Lefesre  les  nProgress |
33 |postDecelerators  |Alatina  les  lnProgress |
4.1 [BeamDeliverySystems |l Gatignon  les  fes |
4.2.  |PxperimentalArea  |lGatignon  Nes  fes |
43 [postcolisiontine  |l.Gatignon  es  ffes |
5.1 [CviEngineering  [h.Osborne  es  ffes |
5.2.  [electriity  |p.Bozzini_  lYes |Waiting for confirmation|
53.  [surveyandAlignment  |H.Mainaud-Durand _ [Yes  inProgress |
54  JFuds  |M.Nons  les  |nProgress |
44  |Gas  |p.befkaris o ] |
5.5 [Transport /installation  ||.Ruehl  lYes |Waiting for confirmation|
56.  lsafety  |sMash  Nes  lnProgress |
B.1.__|Machine Control Infrastructure||M. Draper  lYes |Waiting for confirmation|
6.2 |MachineProtection  |M.Jonker  les |Waiting for confirmation|
6.3 |Access Safety & Control System|P. Sollander  lYes _|Waiting for confirmation|
6.4.___ITechnical Alarm System M. Jonker _________Jres ___|Waiting for confirmation
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PBS Update

Drive Beam

1. PBS Responsibilities to be confirmed for the main
Nodes for both the Drive Beam and Klystron
Design

2. PBS Structure requires confirmation - Meetings to

be held with those who have confirmed they are
technically responsible for a node.

Klystron Design
1. PBS Responsibilities to be confirmed for the main

Nodes for both the Drive Beam and Klystron
Design

2. PBS Structure requires confirmation - Meetings to

be held with those who have confirmed they are
technically responsible for a node.

PBSCode echnical Responsible Structureconfirmed

Main Beam Production

Two-beam Accelerator

Interaction Region

Infrastructure and Services

Machine Control and Protection

L1 fnjectors  s.Doebert  les | InProgress |
12.  |pampingRings  |V.Papaphilppou s | Nes |
13. Beam Transport Alatina  Nes | InProgress |
31 [woBeamModules  |C.Rossi  fres | ves |
B2 |MainlinacHardware | | [} |
B.21.  [RFPoweringSystem  [O.Brunner  [ves | |Waiting for confirmation)
B.22.  |MagnetPoweringSystem  [S.Pittet  No [ | |
B.23.  [MagnetSystem  D.Bauche  les | |Waiting for confirmation|
B.24.  [Beam Instrumentation System [T.Lefere  Ies | lnProgress |
3. |postDecelerators  lAlatina  les | InProgress |
4.1 [BeamDeliverySystems  |.Gatignon  les | Nes |
4.2.  |ExperimentalArea  |.Gatignon  fes | Nes |
43 [postcolisiontine  |.Gatignon  fes | Nes |
5.1 [CviEngineering  D.Osborne  es | Nes |
5.2.  [electriity  [p.Bozzini  [Yes | |Waiting for confirmation)
5.3.  |SurveyandAlignment  |H.Mainaud-Durand s | InProgress |
54  JFuds  M.Nons  les | InProgress |
44 |Gas  pbelkaris o [ ] |
5.5 [Transport/installation  |.Ruehl  lYes | |Waiting for confirmation|
56.  lsafety  IsMash  les | InProgress |
B.1.__|Machine Control Infrastructure |V. Draper  [Yes | |Waiting for confirmation|
6.2 |MachineProtection  |M.Jonker  [Yes | |Waiting for confirmation|
6.3 |Access Safety & Control System P. Sollander _lYes | |Waiting for confirmation|
6.4 [Technical Alarm System V. Jonker ________lves | | Waiting for confirmation|
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PBS Update

chnical Responsibilities

i : :
hose down as a responsible person must provide
’//’W tion ID / 7

] / tructure:

All those responsible have received an email asking for
confirmation that the structure of their node/s is
adequate

Meetings can and are being held to discuss amendments.
* Need responses from everyone.

Finally:
» Itis foreseen that the structure of the PBS will be
complete with input and confirmation finalised by the
15t of December 2017.
* Can begin to include numbers at the start of next year.

ew Stuart & John Osborne
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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
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

Task 5 Finalised TOT-CLIC Development

Task 6 Troubleshooting and Technical Support

CEIS Working Group Meeting 01/12/2017 - Matthew Stuart & John Osborne 8



Data Integration

Completed- Establish Project Setup and Technical Basis
. Data.a.nd functlonallty L Task 2 Data and Functionality Prioritisation
» Specifications

' Data. Inte.gration and Development. Specifications and TOT-CLIC architecting/wireframing
» Lattice Files for all energy stages!

(Concept Stage)

Ongoing
* Finalised Development
* Only a few small changes still to be Initial TOT-CLIC beta version

completed
° Troubleshoot'ing and technical Support. Task 5 Finalised TOT-CLIC Development

» Integrating on to CERN servers is

more difficult than originally Task 6 Troubleshooting and Technical Support

thought.

Data Integration and TOT-CLIC (beta) development

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

CEIS Working Group Meeting 01/12/2017 - Matthew Stuart & John Osborne 9



Scenarios My Profile

des-Bois
Map Layers

© Streets
Satellite
Ecogia Light

La Batie
R & Focus scenario

Chevry 0 (G

% Versoix comparison-15
(D 98ac ) Collex-Bossy

Nature area

P 4 Vésegnin Genthod
regnin LHC

Bois Period Beller CERN land
Sergy

Nature reserve

Allemogne

= - Pregny: Protected habitat
/" Mategnin Chambésy

+ Grand- Wetlands

; Saconnex L
Meyrin oyA [ 1] Study area
Bourdigny-Dessus COIN;FRIN Rufh

S © Mapbox € Geothermal boreholes

380 SHALLOW ~

= moraine
molasse
imestone
® shaft
| = machine tunnel

Elevation (mASL)

-1,000
Chainage (m)
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Civil Update - TOT

Focus: 380 Baseline 280 shallow 380 GeV “CDR” Design 380 GeV Shallow Option

Energy stage: 380 GeV  x: 2494510.09 Energy stage: 380 GeV  x: 2494510.09 ] TOtal Shaft Length: O Tota'. Shaft Length:
Gradient: 0.3° y: 1125552.01 Gradient: 0.3° y: 1125552.01 325m 175m

Created by: Elevation: 350mASL Created by: Elevation: 400mASL

matthew.stuart matthew.stuart

Last edit date: Last edit date: * Main Tunnel entirely  + Main Tunnel still
soneron sonerar in Molasse remains in the
molasse

Focus: 380 Baseline 380 shallow

Natural feature overview (machine) Natural feature overview (machine)

Under water body . Under water body
Total tunnel geology Total tunnel geology  Total shaft geoclogy (%) (%)

= moraine = moraine = molasse Nature area (%) . Nature area (%)

= |imestone
Protected habitat (%) . Protected habitat (%)

Shaft geology & length (m) Wetlands (%) . Wetlands (%)

3:117.44 3:67.44 Distance between shafts (m) Distance between shafts (m)

IP: 116.00 IP: 66.00
4,826.84 4,826.84

2:91.90 2: 41.90
4,826.59 4,826.59



Civil Cost Update

Compare the cost of
multiple scenarios depending
on geology.

Analyse the cost of changing Main
structural dimensions like Underground

. Site Length
tunnel width shaft depth

Underground
structures + drive All cut and cover
beamcost  tunnels required

Allow us to compare the
three tunnel options shown
in the table.

CEIS Working Group Meeting 01/12/2017 - Matthew Stuart & John Osborne

CDR 500 GeV

Drive Beam  Full drive beam
etc... Complex complex required

New 380 GeV Drive Klystron 380 GeV 10m
Beam TBM

10,280 10,061
Partial drive beam No drive beam complex
complex required required

Removal of drive beam
All cut and cover complex associated cut
tunnels required and cover tunnels

12



Civil Cost Update

Shielding wall thickness will play
a key role in the cost:

« Large effect on tunnel Diameter.
« Has a considerable associated cost.

Linac 2 target. Hai
10

M INJECTORS

Large Drive beam building an area to save money
for the initial 380 GeV energy stage:

» As previously discussed can be reduced in width to almost
half the original size.

» Length of the Drive beam for the 380 GeV can potentially
be reduced for further cost savings.

SERVICE COMPARTMENT
INCLUDING AJR INTAKE
Ducis

| AIR INTAKE
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Matthev

C
S

ventilation systems.

Environmental factors are to be included in a separate
study being led by HSE, however TOT does take into
account environmental constraints.

CV looking into thermal power dissipation to air, Civil

Engineering to provide assistance on the effects the
surrounding wall and rock have on this model.

14



Further Study

Transport:
» An updated items list for transport is required for the Klystron
and the Drive beam design. 15

« Transportation logistics need to be studied to allow a
construction and installation schedule to be produced.

Cooling and Ventilation:

» Update of heat loads from ALL users is required to allow a
solution to be implemented properly.

» Smoke extraction and radiation protection systems need to be
integrated into the requirements (to be done with safety).

 Finalise the solutions for both Cooling and Ventilation.

Safety:

» |dentification of hazards and mitigations that fall under
standard procedure.

« Hazard register to be produced and populated by all
disciplines.

CEIS Working Group Meeting 01/12/2017 - Matthew Stuart & John Osborne

| .
Klystron & Modulator _
Building

LN
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Further Study
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' Legend

emms CERN existing LHC
Potential underground siting :

sese CLIC 380 GeV
esse CLIC 1.5 TeV
CLIC 3 TeV
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Finally!

y (placeholder to go through

and icate with those who rely on

to ensure all tasks are being worked

" Civil Task Spreadsheet
17
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https://indico.cern.ch/event/656356/registrations/38260/
https://indico.cern.ch/event/650782/

