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CLIC-ILC
Collaboration

same physics —
just different
technologies

Peter H. Garbincius
Vancouver-9may09

A more integrated approach toward an energy frontier lepton

collider

Although the waork to develop the ILC design and the R&D to demonstrate
CLIC feasibility has little in common technically, there are close relations
between the two groups. This is especially the case because lean-Pierre
Delahaye, the CLIC Study Group Leader, is an active and important member
of the ILC Global Design Effort.

For =ome time now, I have been coming to view that the ILC and CLIC
efforts should be more closely integrated. Beyond the feasibility tests for
ZLIC, their emerging work will involve physics studies, detector concepts
and a first-order de=sign of the rest of the accelerator complex. For this work,

CLIC face=z many of the zame iszues we are dealing with for the ILC, with Jea_pierre
zome significant differences due to the different technology and energy. Delahaye, CERN
Mevertheless, to best accomplish the work for both projects and to be best CLIC Study Group
able to evaluate alternative approaches to the lepton collider, like a warm Leader

machine or CLIC, we should do all we can to integrate these R&D and design
efforts.

When I visited CERN last month, I had the opportunity to have a meseting with the CLIC Extended
Steering Committee, including CERN Global Design Effort members. I suggested that joint work
between the ILC and CLIC could have benefits for both efforts. They responded positively, and a
number of specific areaz have been identified where both groups could benefit. It i= clear that
the timescale for a machine like CLIC, even if feasible, is much later than the ILC. So the reason
to consider CLIC is for energy reach, if required.

Following my wisit to CERN, I discussed these joint efforts with the GDE Executive Committee,
and we agreed to the general idea. As a result, the GDE Project Managers will explore specific
areas of collaboration with CLIC. An exchange of ideas has begun by email, and a meeting is
now planned at CERN for February 2008 to explore specific areas of cooperation.

I am hopeful that clozer relations will be forged between the two groups. Cur ultimate goal is to
develop a lepton callider that will camplement LHC physics, and I believe claser integration with
CLIC will further our goal of realising a linear collider -- whatewver LHC physics tell us.

-- Barry Barish
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1 CLIC and ILC layouts m“_,m{_

Jean-Pierre Delahaye — Chicago — Nov08
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"Eparaphrasing Jean-Pierre Delahaye Qﬂ’%‘*ﬁ)
@ LCWS08 — Chicago — Nov08 CLIC

CLIC/ILC collaboration on subjects with strong synergy

Ambitious but realistic and practical approach
— starting on limited number of subjects
— mandates and plan of actions developed by conveners
— adopt systems, tools, cost bases as similar as possible

Most efficient use of limited resources
Provide credibility to Linear Collider Community by:

— mutual understanding of status, advantages, issues of both tech.

— responsible preparation of the future comparison of the possible options
for HEP with agreed pro & cons and well defined criteria

Win —Win for both CLIC & ILC studies and for HEP
Collaborative Competition and/or Competitive Collaboration

Peter H. Garbincius CLIC-ILC-XFEL Cooperation 4
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:IP  Subjects with strong synergy [.f’
IV - \Working Groups & Conveners '¢

cuc""jl

J-P Delahaye — LCWS08 -

Nov08 CLIC

ILC

Physics & Detectors

L.Linssen, D.Schlatter

F.Richard, S.Yamada

Beam Delivery System D.Schulte, B.Parker, A.Seriy
(BDS) & Machine Detector | R Tomas Garcia

Interface (MDI) E Tsesmelis

Civil Engineering & C.Hauviller, J.Osborne,
Conventional Facilities J.Osborne. V.Kuchler
Positron Generation (new) | L.Rinolfi J.Clarke
Damping Rings (new) Y.Papaphilipou M.Palmer

Beam Dynamics D.Schulte A.Latina, K.Kubo,
N.Walker
Cost & Schedule H.Braun, K.Foraz, J.Carwardine,
o G. Riddone, P. Lebrun | P.-Garbincius,
Peter H. Garbincius CL|C-ILC-XFEL Cooperation | T Shidara 5
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I“ Outline of CLIC-ILC Act|V|t|es(

o I’ll concentrate on two most active WGs \ C“ C "J

Conventional Facilities: Cost & Schedule WG:
ILC-CFS & CLIC-CES

o Goal: compare cost estimates
also cooperative activities by the end of 2010 using
with XFEL and Project X similar methods and metrics

3 D Modeling for Civil  Gave ILC RDR cost estimate
Engineering & Installation & backup info for BDS to CLIC

Transportation & Installatione Cost Templates & Tools -

of Equipment similarities & differences
Cooling and Ventilation « Common Risk Document
Interaction Region Design * Common Scheduling Methods
Joint Safety Document « Common Conventional

Cost Estimating methodolgy ~Magnet Estimating Methods

Peter H. Garbincius CLIC-ILC-XFEL Cooperation 6
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'IP 4 sz& A
' CLIC / ILC Mandate for CFS Works — Sept 08 [ﬁf am
JLF \ CLIC*)
The following working groups already exist : \
‘Civil Engineering and Services’ (CES) for CLIC, based at CERN
The ‘Conventional Facilities & Siting Team’ (CFS) for ILC

These groups work independently on the civil engineering and services side of
both projects. However, it has been agreed that resources permitting, both
groups will work together on areas of mutual interest for both projects, including :

Civil Engineering Studies
— Optimization of Tunnel & Shaft diameters, distance between shafts (linked to safety)
— Overall layout of the machine and interaction region infrastructure
— Shallow Site vs. Deep Tunnel Option
— Single Tunnel vs. Double Tunnel
— Safety issues such as emergency egress
— Environmental issues etc.

Other Infrastructure
— Cooling Water
— Power Distribution
— Air Handling
— Transport Issues
— Radiation simulations / shielding etc.

The progress of these working groups on areas of mutual interest will be reported at the ILC-
GDE & CLIC Collaboration Meetings working towards CLIC CDR and ILC TDP Phase | in 2010.

Peter H. Garbincius CLIC-ILC-XFEL Cooperation 7
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;P CAD Soft Mix! => ILC
HH ornware iviix! ﬂ»

[F]CATIAY5R16 - CERN: Small Assemblies (ST) - SAST - Kosmi
] Start  SmarTeam File  Edit

=l =—3

cuc"’

ick 19 -

2009.2.16_17.59.18 - [ST0228482_01

a.01 ILC - ML RTML Cavern + Shaft + Beam/Service Tunne;

'ggaa995% 1603880

#oAELabeRe
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,'.,'E CFS: Tunnel Configuration ( :;
Cooling, Ventilation, Installation CLIC

'CLIC VENTILATION ALTERNATIVES

mutual 3-D CAD Layout:
How does it all fit?
Installation and
serviceability
What is Optimal?

e marr—-
- — ™
= i e

XFEL
example

Peter H. Garbincius CLIC-ILC-XFEL Cooperation 9
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".,IE EQ transport & install — (
Keith Kershaw (CERN)

C")

CLI

-

assumed CLIC transport
: vehicles => study slopes
e.g. for the Asian RDE site

typical CLIC tunnel
Cross section

also J. Lelibfritz (FNAL)
and A. Enomoto (KEK) HERA

installation |
Peter H. Garbincius CLIC-ILC-XFEL Cooperation h 10
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,"'IE John Osborne — CERN - TILCO09

ILC / CLIC Joint Safety document

 [nitial idea of having ‘a definitive safety
note’ for a such a project to be built
anywhere in the world is proving difficult

[t was agreed it would be better if this
exercise was used more to collect
safety data on similar projects that have |z o e e oy e
been, or are currently under e
construction in the physics world eg
LHC, XFEL, Project X etc.

At CERN S.Weisz and F.Corsanego rs s
are starting this process by drafting the
‘LHC Chapter’

 KEK are producing a similar document
for Fire Safety Issues

LHC Fire Safety Description

Peter H. Garbincius CLIC-ILC-XFEL Cooperation 11 11
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"I": John Osborne — CERN - TILCO09
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3d model of ‘shallow site’ Experimental Hall — e.g. Dubna Site

Peter H. Garbincius
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,'.,'ECLIC-ILC Cost & Schdule WG *"\
CLIC*

 Participants:
— CERN: G. Riddone, Ph. Lebrun, K. Foraz
— ANL: J. Carwardine, FNAL: P. Garbincius
— KEK: T. Shidara, DESY: F. Lehner <= honorary member!
— Also “graduates”: CERN: H. Braun, S. Weisz

 Face-to-face meetings: also monthly teleconferences
— Oct 07 — Fermilab - ALCPGO07 — CLIC-ILC C&S WG kick-off
— Feb 08 & May 08 — full CLIC/ILC Collaboration teleconferences
— July 08 — Dubna — GDE Conventional Facilities & Siting
— Oct 08 — CERN - CLIC Workshop
— Nov 08 — Chicago — LCWS08

— April 09 — Tsukuba - TILC09

Also participating: J.-P. Delahaye, E. Tsesmelis, C. Hauvillier, L. Rinolfi,
N. Collomb, V. Kuchler, C. Adolphsen, W. Bialowons

— next: June 09 — CERN/CLIC - ILC/EC Meeting @ CERN
« Nov 08 — gave ILC RDR est & info for BDS to CLIC

Peter H. Garbincius CLIC-ILC-XFEL Cooperation 13
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ﬂcuc@ CLIC Cost & Schedule Mandate

« Establish and optimize the cost of the CLIC complex at the nominal
colliding beam energy of 3 TeV, as well as that of an optional first phase
with a colliding beam energy of 500 GeV

« Define and optimize the general schedule for the 3 TeV and 500 GeV
projects defined above

» Estimate the electrical power consumption of the 3 TeV and 500 GeV
projects defined above

» |dentify possible modifications of parameters and/or equipment leading
to substantial capital and/or operational cost savings, in order to define
best compromise between performance and cost

 Develop collaboration with ILC project on cost estimate methodology
and cost of common or comparable systems, aiming at mutual
transparency

 Document the process and conclusions in the CDR in 2010

=> |[LC C&S near-term goals: document RDR estimate in a DataBase
and support the minimum machine optimization studies

Peter H. Garbincius CLIC-ILC-XFEL Cooperation 14
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,','E Draft CLIC-ILC Cost &Schedule

Working Group Mandate — May08

Compare the assumptions and methodology adopted by

)
Cuc""ﬂ

both projects in matter of cost.

Establish functionalities for cost data analysis:

 Parametric cost models to define variation of costs as a function
of the main parameters

* Risk/uncertainty assessment.

Compare costs for certain items (to be defined with the agreement
of management) to better understand the difference subsystem by
subsystem between the two technologies

Develop common approaches to traceability, requirements, cost
estimates, and the bases of estimates.

Compare the basic assumptions and baseline units for schedule.

Peter H. Garbincius CLIC-ILC-XFEL Cooperation 15
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,',f ILC — RDR Estimate - PBS

ILC - RDR Estimate - PBS (Parts Breakdown Structure)

Level 1 Level 2 Level 3 Levels 4,5, 6 ...
Items (2) Accelerator Area Systs (8) Technical & Global Systs (12) Actual Cost Estimating Data
ILC Accelerator - |Electron Source Proj Mgmt & Admin Team Items (many)
Positron Source Conventional Facilities & Site
ILC Experiments Damping Rings Cryomodaules sub-items (many)
Rings to Main Linac X |RF Power Systems
Main Linac Cryogenics sub-sub-items
Beam Delivery Systems Controls
Experimental Facilities Installation depends on
Common Infrastructure Instrumentation complexity of
Dumps & Collimators Level 2 and 3
Vacuum
add another layer for Magnets & Power Supplies
sub-Area by Beam Deck? Acceleartor Area Specific
Peter H. Garbincius CLIC-ILC-XFEL Cooperation 16
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1 CLIC Estimate — PBS — Dec08
C“C / ost fenP¥®

Level 1 Level 2 Level 3 see G\*\G Level 4 Level 5
Beam & Area Sub-Areas System (20) Components
Services
Main Beam RF System
Injectors 7 items X |RF Powering Sys X |notyet defined
Damping Rings 4items Vacuum System
Beam Transport 1litems Magnet Powering Sys
Linear Accelerators 2=et/e- Magnet System
Beam Delivery Sys 2=e+/e- Cooling System
Post-Collision Beams 2=e+/e- Beam Instrumentation Sys
Drive Beam Supporting System
Injectors 2=et/e- Alignment System
Frequency Mult. 6= 3x2=e+/e- Kicker System * ILC RDR Estimate
Beam Transport 6=3x2=e+/e- Cyrogenic System includes these under
Linac Decelerator 6= 3x2=e+/e- Laser System * Accel. Area Specific
Dumps 2=et/e- Collimation System
Interaction Region Stabilization System
Machine-Detector Interface 2=A-B Absorbers
Experimental Areas 3=A-B-Common Damping System
CE and Services Electron Gun *
Civil Engineering 3items RF deflector *
Electricity 2items Installation
Access & Communications 2items Commissioning - notincludedin
Fluids 3items ILC RDR Estimate
Transport & Installation 2items
Safety 2items
Survey litem
Peter H. Garbincius CLIC-ILC-XFEL Cooperation 17
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:p )
{1, Cost Estimating Tools & Methods| ﬂ’cuc*j

e |LC — using Triad Project Management, Inc.

— Developing ILC Cost Estimating Tool (ICET)
 WBS- linked Excel Cost Estimating Modules (CEMS)
« mySQL DataBase => Reports
» Store CEMs and Reports in ILC EDMS at DESY

« Differences with CLIC approach:
— CLIC has 3 TeV & 500 GeV estimates under each item

— ILC does not include any scheduling information

« Triad believes this is better done in scheduling tool such
as MS Project or Primavera which link back to ICET CEMs

— Under a given item’s cost data, CLIC includes:

 industrialization and tendering, procurement, reception,
installation, and commissioning

* |ILC includes these as separate items

Peter H. Garbincius CLIC-ILC-XFEL Cooperation 18
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.@Custing Tool v 0.1 - Windows Internet Explorer provided by CERN

mE]

=1 = !E hktp: i flocalhost: 20800 clic/ gwtfcern, ppk . whs WESTree WESTree, html

<]
¢.
X

e

w o (€ Costing Tool v 0,1 | |

>

=
B

F!.E'I - i-_;}Eage - 1 Tools -

=) Costing Tool v 0.1

L& Open b4 Reject changes

Project Structure

General Estimates

Matmne
"1 Domnain:
4 7111 Injectars )

Sub-Darnain:
( [ 1.1.1. Thermaionic gun unpnla@N,/
- uj 1.1.2. Pritnary e- heam linac fnre*é

ECMS Link to element

- 1113 e-fe+ Target || 2= rentaton:

- 11.1.4. Pre-injectar Linac for e+ Date of the estimate:
> 11.1.5. DC gun Polarised e- Technical Responsible:
1.1 Pre-injectar Linac for -

& ) 1.1.7. Injector Linac )

1.2, Damping Rings

1.2, Beam transport

4 7] 2. Drive Beam Production
bopd 21, Linac
] 2.2. Frequency Multiplication
) 2.3 Beam transport

4 13 Two-heam accelerator
bl 31, Two-beam modules
132 Postdecelerator

4 7] 4. Interaction Region
] 4.1. Beam Delivery Systems
] 4.2. Machine-Detectar Interface

<] -

Log

Injectors

Thermoionic gun unpolarized e-

bttp:f e cern, ch

26,/03/2009

Fira)

RIMNG CASTALDI (PH-UICM)
RIMG BRUMO DEGLI-ALGELLI
LOUIS RIMOLFI (BE-ABP-CC3)

RING SPIGATO

L Accept changes

22°
e

s
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‘€ Costing Tool v 0.1 - Windows Internet Explorer provided by CERN

I .d-'_; htkp: [ flocalhost; G080y clicfgwtfcern. ppk, whs \WEBS Tree fMWESTree, hitml

W o | & Costing Tool v 0,1

= Open A Reject changes
Project Structure

Marme

b 1_'_] 3. Two-heam acceleratar
- 31, Two-beam modules
- ] 2.2, Post decelerator
4 7] 4, Interaction Region
- ] 4.1, Beam Delivery Systems
-] 4.2, achine-Detector Interface
- ] 4.3 Experimental Area
] 4.4 Postcollision ling
4 7] 5. Infrastructure and Services
4 7] 5.1, Civil Engineeting
4 71511, Underground Facilities
{1 8.1.1.1. Shafts
15112 Tunnels
.j_j 5.1.1.3. Experimental Area Cay
18114 Caverns
] 8.1.1.4 Miscellaneous works
+ 1 &.1.2. Surface Structures
- ] 5.1.3. Site Development
- ] 8.2 Electricity

5.3 Access and Communications

M ra il

<] | [

Log

.A-

- Costing Tool v 0.1

General Estimates

Property

= Industrialisation and tendering

Start date Cafter project start)
Duration

Material cost

Manpowwer - Tech.

Manpower - Eng.

=l Procurement

Start date (after project start)
Duration

Fixed cost

Proporional cost

Manpoweer - Tech.

Manpower - Eng.

= Reception

Start date (after project start)
Duration

Fixed cost

Proportional cost

Manpower - Tech.,

Unit

YESFE
morths
wieeks
yEars

IMEn-Yyears

Years
Years

CHF

CHF
man-months

man-manths

years
years
EUR
CHF

man-years

3TeV

000
1.00
10,000.00
1.00
200

050

200
1:3,000.00
16,300.00
24.00
36.00

000
000
20,000.00
000
0.00

a00 Gey Uncertainty

000
000
0.00
0.00
0.00

0.00
000 2
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

o Accept changes

Comments freferences

zee EDMS doc 12345
details in EDMS docume. ..

ol
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-"F/ICET Cost Estimate Module example

ES Microsoft Excil - Cryomodules
@] File  Edit [JE t Tools Data Window Help T

e HRSSRFE| SR a8 = bR e 1@ W caitn
Al - &

A | E || O | E | F G [ H I ] | =) K I I I [ [ n ] ] I (SR I § |

1 1
[ 2| BASIS OF ESTIMATE [Cryomodules_zls]
ER Description CM without GQuad - 9COQ [3ME: use for e« 8C00) - Total Cost

) to view more
| 4 | Reference Mame: Eng [hrs]
E . .

| 5 | Estimated by: d t I I k .
| 6 | Prepared by e al S ] C I C .
(7 | Date of Es(ima(e: ) )

g Code: <1.03.03.02> .
1 http://www-ilcdcb.fnal.gov/example_26march09-Construction.x|s

10
EN Risk
| 12 |
| 13| Risk Factor x Risk Percentage - Total
Ex Technical
| 15 | Cost

1 Schedule
|17

13 |Basis
| 13 |
| 20 |

2
22

.

L - Line Items — can reference a

24

25
= J/ Cost Component or a Part
| 27 |
| 26 |

23 Total Cost Total Cost With Risk

Exchange
Unit of Rate to Material Material

30 ty Risk %___Estimate Currency dollars Eng [hrs) {US K Dollars) Eng [hrs) {US K Dollars) Eng [his) Entered By
| 31§ Items and
| 32 | Cavity Materials, Production, & Preparation (Yield) 20% 0.00 o.oo L - .o
Ea Miobium RRA300 k] 20% 3158329 Dollars 100 143035875 0o | & 1432.219.47 0o
| 3 | Miobium RRA30 [Feactor Grade) k] 37.763 Dollars 100 6386250 0o | & 70002.23 0o
[ 35 | Miobium Titanium k] 32078 Dollars 100 1868063 0o | & 18.717.93
E3 Cryaperm k] 35.434 Dollars 100 4390375 0o | & 434158
| 37 | TMachining k] 366094 Dollars 100 59484375 0o | & 536
| 38 | Azsembly & Electron Beam Welding ] 20% $19.418 Dollars 100 17475750 o.oo L Al
| 33 | Cavity Preparation ] 20% 140524 Dollars 100 126471375 o.oo L x)
| 40 | PerCauity not dependent an Cavity ield) 0.0 3 -
| 41§ Titanium Vezsel El 20 $29.457 Dallars 100 2EEN3.00 o.oo 0. E43.20 0
| 42 | Magnetic Shielding El 20 F1917 Dallars 100 1726300 o.oo 0. 17,287 61 0
| 43 | HOM Coupler El 20 30 Dallars 100 non o.oo non| 3 - 0
| 44 Tuner Mechanics El 20 $34.508 Dallars 100 F10654.00 0.0 non| & ANITE]
| 45 | Tuner Electronics El 20 #IE.052 Dallars 100 144463 A0 0on| 144 76
| 45 | Piezo Tuner El 20 $2,260 Dallars 100 20260.00 o) % 20,29 oo
| a7 | Cavity String Assembly [pro-rate per cauit ) 205 263,000 Dollars 100 BEFO00.00 ooo| % 568,13 0.00
| 48 | Power Coupler El 20 F03 776 Dallars 100 933970, ] non| & 36,838 4 oo
|49 | Cauity Control 3 20% 47.978 Dollars 100 7 il 00| $ 71.350.11 000
| 50 | Cryostat 0 - 0.00
| 51 | Wacuum Vessel and Cold Mass 1 20% $113,397 Dollars 100 ) 000 853379 000
| 52 | Module Eieam Pipe Connection 1 20% 322,241 Dollars 100 000 0 ¥ 7278498 000
| 53 | Module Instrument ation 1 20% #1300 Dollars 100 00 130260 000
| 54 | Module Connection 1 20% $3119 Dollars 100 ] 312474 000
| 65 | SCMagnet, Comector, BFIM Package o 20% 40 Dollars 100 0 00| $ - 0.00

58 E - 0.00
| 57 | ] - .00
| 58 | ] - .00
W 4 b vy Sheetl f sheetz / Premu _8c20 4 oM_8clg 4 oM_eCeq / Definiions 4 TEMPLATE /
Ready

Peter H. Garbincius Cost Component sheet for a specific cryomodule type 21
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http://www-ilcdcb.fnal.gov/example_26march09-Construction.xls

e
1o

atomic
parts

|

|

Common parts from Cryomodules.xls

WBS

1.02

1.02.01
1.02.01.01
1.02.01.02
1.02.01.03
1.02.01.03.01
1.02.01.04
1.02.01.04.01
1.03

1.03.01
1.03.01.01
1.03.01.02
1.03.01.02.01
1.03.01.03
1.03.01.03.01
1.04

1.04.01

1.05

1.05.01

1.06

1.06.01
1.06.01.01
1.06.01.02
1.06.01.03
1.06.01.03.01
1.06.01.04
1.06.01.04.01
1.07

1.07.01

1.08

1.08.01

1.09

1.09.01

Peter H. Garbincius
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Description
Electron Source
electrons
electron part 1
electron part 2
8C1Q

costs for 8C1Q
9C0Q

costs for 9C0Q
Positron Source
positrons

a pot full of positron parts

8C1Q

costs for 8C1Q
9C0Q

costs for 9C0Q
Damping Rings
rings

RTML
turn-arounds
Main Linac
Linacs
linacitem 1
linac item 2
8C1Q

costs for 8C1Q
9C0Q

costs for 9C0Q
Beam Delivery System
deliveries
Experimental Facilities
experiments
Common
commonalities

33,192
33,192
8,192

0

5,000
1,000
20,000
2,000
50,000
50,000

0

10,000
1,000
40,000
2,000

0

0

0

0
2,500,000
2,500,000
0

0

500,000
1,000
2,000,000
2,000

O O O O O O

Materials (U: Qty

[N G R S N =

N = =
O R OR R R RO

B R R R R R R R R

500

[EEY

1000

A

Region Area
0 Electron Source
0
8192 Electron Source
0 Electron Source
0 Electron Source
1000
0 Electron Source
2000
0 Positron Source
0
0 Positron Source
0 Positron Source
1000
0 Positron Source
2000
0 Damping Rings
0 Damping Rings
0 RTML
0 RTML
0 Main Linac
0
0 Main Linac
0 Main Linac
0 Main Linac
1000

0 ExpeQnRn
0 Co
0 Common

CLIC-ILC-XFEL Cooperation

0 Main Li e‘
2000 Q
0 @ ery Syste
Qa Delivery S
xperime i

Tech & Global Sys

Dumps & Collimators

Example of ICET Report — studying tags

Magnets & Power Supplie

Cryomodules
Cryomodules
Cryomodules
Cryomodules

Vacuum System
Cryomodules
Cryomodules
Cryomodules
Cryomodules

Construction (Conv. Facili

Eo

cilities

ryomod 50
Cryomo
odthes

y&genics

Installation

Phase & Timing (?)
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,',l,': Common Risk Document ( *::’\
< CLIC*)

 Reviewed methods: XFEL & FAIR (Lehner),

US DOE & ILC (PHG), LHC experience (Lebrun)
j individual | Probability Curve for Full Cost in the XFEL Project |
| ftems e T
G £ ©F probabilistic
1 & [ roll-up
0 80~ of all items
06 08 12 14 8
triangular & B
20— o

log-normal : 5.7%

. . 0 af 0 WP PRPUPS UPWT: (1) (SIP [PUPT | (PR JPOP
distrbutions ol Bl & 38

e complications due to correlations - simple model

or detailed understanding? => someone’s life work!
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XFEL risk distributions:

triangular or log-normal distributions

7 N
cuc""jl

uncertainty range template based on maturity of estimate

similar for FAIR and US Dept. of Energy applications

Standard cost uncertainty categories

Category definition lower/upper range
Cl good experience and present price for this component/sub-system are -10% / +10%
available, no cost scaling for large quantities has been applied
C2 experience and present price for similar components/sub-svstems are -20% / +20%
available, no or only mmor scaling to large quantities has been
applied
C3 present price 1s available, significant (>25%) cost scaling to large quantities | -10% / +20%
has been applied
C4 present price 1s available, price from industrial study 1s used which results -10% / +20%
in significant (>25%) cost reduction for production of large quantities
C5 present price not available, price from industrial study is used -10% / +20%
Co6 Required technology pushes state-of-the art, significant R&D still required -10% / +50%
Peter H. Garbincius CLIC-ILC-XFEL Cooperation 24
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,,',‘: Risk — Ph. Lebrun — TILC09 <)
N cuc*ﬂ
Include In the probability distribution for tenaer price:

technical risk in execution, evolution of the
market, and commercial strategy of vendors

Cannot address Iin a probabllistic manner:
the evolution of design - use risk register method

Don’t address industrial price index & exchange rates
which are deterministic multiplicative corrections

What do individual countries’ funding agencies
expect, and what will they do with such risk info?
Each country does it differently! It is difficult to have
a single model which is globally applicable.

Ph. Lebrun & G. Riddone — working on initial outline
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,"_,Common Scheduling Methodology C“C*ﬂ

MS Project => Primavera

Martin Gastal (CERN) did construction schedule in ILC RDR

Katy Foraz (CERN) applied LEP-LHC experience & Amberg
underground construction - added more details + installation

Assumed unlimited resources (technically limited)

— 9 TBMs — 120 m/wk excavation, 400 m/wk outfitting

— # crews: 24 electrician, 12 cool & ventilate, 12 installation
— all components available for installation when scheduled
6 years - groundbreaking to installation complete

more realistic manpower, e.g. Y2 install crews => 8.5 years
How can commissioning vs. construction be optimized?

Peter H. Garbincius CLIC-ILC-XFEL Cooperation 26
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ILC - Machine installation

4
5
6
7
8 : . : ' : :
g | Cavern and halls f ; . - Tunnel concrete and Fnlshes P -

o *nl TBMmstaHatmn __
0= ] 5uruey geodesu:s &markmg pDSItIQHS ....... . Plpmg&uentllatmn ......... ...... —1

. Electncalgeneral sewlces } D Cablmg |

SUpport mstalla‘cmn and allgnment {ZSDmfwk} .

'Z';'_"m;-.gﬁ'.'ﬁe.ﬁs't.;'ﬁ;ﬁspa& and interconnections (progress rate to be confirmed 100m/wk)
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[l ©ur common plans - Nov08: |

>\
.
N LIC*
- V CLIC-ILC Cost & Schedule Working Group WEBEX Meetings
nominally 1400 GMT (1300 GMT summer) - 2" Thursday of each month

- V Keep work towards cost estimate mutually transparent
- V Profit by synergies

- ¥ Understand and communicate the unavoidable differences in the methodologies
used for the two projects

- V Construction & installation schedules for CLIC & ILC w same methodology — 4/09
- Common ILC/CLIC notes (for mid '09)

x Tunnel safety underground compliance
defer to: Fabio Corsenego and the ILC-CFS and CLIC-CES groups

x Standardization methods to estimate cost of warm magnets including cabling
and power supplies — Braun & Garbincius started gathering materials, but
international magnet fabrication experts — are just not available! - defer

V Description of cost risk assessment — Lebrun, Riddone, Lehner, Garbincius
reviewed other applications, started developing outline at TILCO9 — 4/09
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i1, After ~1 year's experience:

e Good progress made by CFS and C&S W\GS!

The Working Group Mandates need to be
reviewed & renewed on an annual basis.

This will be a topic a month from now at the

)

e

Joint GDE-EC/CLIC Steering Committee meeting at CERN

We chose a strategy to concentrate on a
limited number of specific activities.

A more inclusive approach is needed for certain
key items — such as Cost & Schedule WG

We should expand the 270ct08 ‘Joint Statements’

We need to maintain effective
resource management & communication channels

Peter H. Garbincius
Vancouver-9may09
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' f d links:
TP rererences anda IliNnkKs.
e ILC Director’s Corner — Dec 13, 2007 — A more integrated approach to a frontie
e http://www.linearcollider.org/cms/?pid=1000465
e  CLIC/ILC Collaboration Meeting — telconference — February 08
*  http://indico.cern.ch/conferenceDisplay.py?confld=27435

e TILCO8 — Sendai — March 08
http://iicagenda.linearcollider.org/conferenceOtherViews.py?view=standard&confld=2432

e  CLIC/ILC Collaboration Meeting — telconference — May 08
http://indico.cern.ch/conferenceDisplay.py?confld=32263

 GDE Conventional Facilities Meeting — Dubna — June 08
http://ilcagenda.linearcollider.org/conferenceOtherViews.py?view=standard&confld=2321

 CLIC Workshop — CERN — Oct 08 http://indico.cern.ch/conferenceTimeTable.py?confld=30383

e |ILC Director’s Corner — November 13, 2008 — Joint Statements of 270ct08

http://www.linearcollider.org/cms/?pid=1000592 also http://www.nature.com/nature/journal/v456/n7221/full/456422a.html

e LCWSO08 & ILC08 — Chicago — Nov08
http://iicagenda.linearcollider.org/conferenceOtherViews.py?confld=2628&view=standard&showDate=
all&showSession=all&detailLevel=contribution

e TILCQ9 — Tsukuba — April 09
http://iicagenda.linearcollider.org/conferenceOtherViews.py?view=standard&confld=3154

* Many thanks to the following: J.-P. Delahaye, J. Osborne, V. Kuchler, L. Hagge, K. Kershaw,
F. Corsenego, G. Riddone, Ph. Lebrun, K. Foraz, J. Carwardine

an d th an k yO u tO 0 I you can search for their contributions in the references above
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