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,',lE ICET — ILC Cost Estimating Tool

e Background & Rationale
— safeguard the RDR estimate — EDMS & database
— facilitate design & cost optimization studies
— seamlessly link to future cost & schedule tools

e |LC Costing Tool Functional Requirements doc
 Triad Project Management firm recently started
 Triad gave status Presentation at LCWSO08 Incl
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o First face-to-face: Triad & Lars Hagge EDMS
— Triad sent “Use Case” sheets to DESY/EDMS
— DESY/EDMS owes Triad APl documentation
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Revision of 11 June 2008

Tom Himel and John Carwardine and Peter H. Garbincius

ILC costing tool functional requirements
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,',IE Triad’s Tool & Processes

System
Architecture for

C Cost Admin

ICET not aII'Lpéths shown
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B3 Microsoft Exc | - Cryomodules

Estimate Module example
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z BASIS OF ESTIMATE [Cryomodules zis]
Bl Description:' CM without Quad - 9C0Q [2H1: use for e+ 8C0Q) Total Cost Total Cost With Risk

h Material Material

4 Reference Name: {US K Dollars) Eng [hrs) [US K Dollars) Eng [hrs)
| 5 | Estimated b;:
| & | Prepared by
Kl Date of Estimate:’
| 2 | Codel <1.03.03.02>

Tags"

10| Dictionary
| Risk
|12 |
| 13 | Risk Factor Risk Percentage = Toral
|| Technical
| 15 | Cost

16 Schedule
|17 |
| 18|
| 20 |

21
| 22 |

B o Line Iltems — can reference a

24

25
=] J/ Cost Component or a Part
| 27 |
| 28 |

23 Total Cost Total Cost With Risk

Eachange
Unit of Rate to Material Materi

an ity Risk % Estimate Currency dollars Eng [hrs) (US K Dollars) Eng [hrs]) [US K Dollars) Eng [hrs) Entered By
| 31_JSupporting Items and Systems
| 32 | Cavity Materials, Production, & Preparation [Yield] 205 0.00 0.00 0.00| - 0.00
| 32 | Micbium RER300 E] $156,929 Dollars 100 3035875 0.00 a0 & 143221947 0.00
| 34 | Miobium RRR30 (Reactor Grade) E] $7.763 Dollars 100 6936250 0.00 a0 & 70,002.23 0.00
| 35 | Migbium Titanium 3 $2,076 Dollars 100 1863063 0.00 a0 & 18,717.39 0.00
| 3 | Cryoperm 3 $5.434 Dollars 100 4530375 0.00 a0 § 43,00156 0.00
| 37 | Wachining 3 FEE.034 Dollars 100 53484375 0.00 0.00| & 536.033:44 0.00
| s | Assembly & Electron Besm Welding 3 $1a418 Dollars 100 7475750 0.00 oo ¢ 175,107.02 0.00
| 39 | Cavity Preparation 3 $M0524 Dollars 100 126471275 0.00 oo ¢ 126724318 0.00
| 40 | Per Cavity [not dependent on Cavity Yield) 0.00 H - 0.00
| 41 | Titanium Veszel E] 203 $29.457 Dollars 100 26511200 0.00 a0 ¢ 26564223 0.00
| 42 | Magnetic Shislding ] 205 #1817 Dollars 100 17262.00 0.00 a0 ¢ 17,287.51 0.00
| 42| HOM Coupler E] 20 30 Dollars 100 0.00 0.00 a0 & - 0.00
| 44 | Tuner Mechanics 3 200 F34506 Dollars 100 F0554.00 0.00 a0 & FIPEN 0.00
| 45 | Tuner Electronics 3 200 $16,052 Dollars 100 W448350 0.00 a0 & 144,752.43 0.00
| 46 | Plezo Tuner 3 200 $2.250 Dollars 100 2025000 0.00 0.00| & 20.29050 0.00
| 47 | Cavity String Assembly (pro-rate per cavit a 20 $63.000 Dollars 100 S6T000.00 0.00 0ol & 568.134.00 0.00
| 8 | Power Coupler 3 203 $103.775 Dollars 100 93397050 0.00 oo ¢ 935,338.44 0.00
| 49 | Cawity Cortrol E] 203 $7.979 Dollars 100 TIZ06.50 0.00 ana| ¢ 719501 0.00
| 80 | Cryostat 0.00 H - 0.00
| &1 | Yasuum Yessel and Cold Mass 1 205 8397 Dollars 100 112297.00 0.00 a0 ¢ 112,632.73 0.00
| 52 | Module Beam Pipe Connestion 1 205 faz241 Dollars 100 2224050 0.00 a0 ¢ 22,284.98 0.00
| 52 | Module Instrumentation 1 20 $1,200 Dollars 100 1300.00 0.00 a0 & 130260 0.00
| 54 | Module Connection 1 20 FaM Dollars 100 NE50 0.00 a0 & 212474 0.00
| 65 | SC Magnet, Carractor, BPM Package 1] 20 0 Dollars 1.00 0oo 0.00 0no| & - 0.00

56 000 £ - 0.00
| &7 | 0.00 H - 0.00
| &2 | 0.00 H - 0.00
4 4 v v\ Sheetl { Sheet2 { Premiu 8020 £ CM_8C1Q 4 CM_6C6Q f Definitions £ TEMPLATE / [¢
Ready NUM

Cost Component sheet for a specific cryomodule type



,',lE Triad’s pr

iInput data flow shoulc
EDMS => DB, t

with reports ICET =>
We must decide whether

esentation

Showed need for more emphasis on DataBase

be
nen DB => ICET

noth EDMS & DB
“what-If” scenario studies

are driven from EDMS or from DataBase

Projected Dates:

test modules in ILC hands by end of Dec08
and fully operation by end of March09
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by Katy Foraz, to compare to ILC CF&S
RDR construction schedule by Martin Gastal

CLIC Machine installation

3 TeV 3 additional years
< -

500 GeV 7 years ready for HW commisioning
—

_
11-9 9-7 7-5 5-3 3-1 1-2 2-4 4-6 6-8 8-10
(4.39km) | (4.39km) | (4.39km) | (4.39km) (6.26 km) (6.26 km) (4.39km) | (4.39km) | (4.39km) | (4.39km)
Transport Interconnections

] i ..:'..'::!-.....,,a.;.;.: ......................................................................................................................................
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,,'E ILC RDR Cost Estimate (

for BDS was given to CLIC
« BDS has closest correspondence CLIC-ILC

— comparable systems should have comparable
estimates — or understandable differences, e.g.
energy, technology (SC vs. perm. mag. final focus)

— goal is to have no public disagreements
e Given under the ILC Confidentiality Protocol
« BDS does not include Cryomodules & Klystrons
 Sentto CLIC Cost & Schedule Team in Oct08

e Gave “guided tour” to estimate spreadsheet &
backup materials at this meeting

* Lots of ILC cost estimating info for CLIC to study!

Peter H. Garbincius Cost Management 8
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;f/"‘é‘ Y| CLIC plan for Cost Tool
cuc)

* Updated version of specification including
schedule information [EDMS#975066]

 Updated version of DB Entry template

— Schedule information
— begin-end dates for Resource Requirements planning
— include both production and installation
— Triad recommended same for ILC Cost Estimate Tool

— Two energy configurations (500 GeV and 3 TeV)

 Development of tool at CERN using Excel DBE,
oracle database and web interface similar to
existing CERN management tools
(M. Draper, J. DeJonghe)
— first prototype ready by 2Q 2009
— final version by end of 2009

Peter H. Garbincius Cost Management
November 20, 2008 I CWS0NR -1IIC
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Template 1/2

Peter H. Garbincius
November 20, 2008

General information

PBS reference #
Element name
EDMS link to element documentation

Date of the estimate
Technical expert {input provider)
Cost area coordinator {author)

Currency of estimate

Schedule 3TeV 500 Gev
Start of the installation after project approval
End of installation after project approval
Assumptions 3TeV 500 GeV
CLIC parameter version
Data base table (DBT} version
Number of items (if applicable]
Cost estimate 3TeV 500 GeV Uncertainty [%]
Tendering
Manpower [FTE]
Procurement
Fixed Costs [money]
Material cost [money]
Contractor manpower [money]
Contractor total cost [maoney]
Manpower [FTE]
Eeception
Fixed Costs [money]
Manpower [FTE]
Installation
Fixed Costs [money]
Manpower [FTE]
Commissioning
Fixed Costs [money]
Manpower [FTE]
Total [money]

10
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Reference documents

Template 2/2

Comments

Glossary

Tendering: design, qualification tests prior to tech. specification, technical specification, tendering,
contract adjudication

Procurement: fabrication, including assembly and QA, of components

Reception: activity done at CERN before installation

Installation: assembly work at surface, preparation for transport, storage, transport, assembly work in the
tunnel

Commissioning: tests in the tunnel before beam

Peter H. Garbincius Cost Management 11



CLIC®

v | e.g.PBSto level 4 & cost coordinators

0.1

level 2

level 3

Injectors

level 0 level 1
Project Beam and Services
cuc
NMain Beam
ﬁml 4 systems Experts
rf system W, Wuensch
rf powering system G. MchMonagle
collimation system R. Assmann
vacuum system P. Strubin
magnet system D. Tommasini, T. Zickler
powering system TED
cooling system 5. Riddone

beam instrumentation
supporting system
stabilisation system

alignment system
target system

T. Lefevre, H. Schmickler
5. Riddone

C. Hauviller

H. Mainaud-Durand, JP. Qu
K.Elsener

Damping Rings

Beam transport

esnel

Sub-area

Thermoionic gun unpolarized e-
Primary beam linac for e-
e-/e+target

Pre-injector linac for e+

DC gun Polarised e-

Pre-injector linac for e-

Injector linac

>

Pre-damping Ring e+
Pre-damping Ring e-
Damping Ring e+
Damping Ring e-

Bunch compressor #1 e+

Peter H. Garbincius
November 20, 2008

Cost Management
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Eﬁm /1 PBS comparison ;”{:

level 0 level 1 level 2

Beam and Services

[

_ 1 TEC
Main Beam r
Injectors 1.01 Management
Damping Rings r - -
Beam transport r1 .02 Conventional Construction
LinacACCT'erators 1.03 Electron Source
Beam Delivery Systems F N
post-collision line 1.04 Positron Source
Drive Beam i H H
B r1 .05 Damping Rings
Fraquency multiplication 4,06 Ring To Main Linac
Beam transport F o =
Linac Decelerator r1 0? Maln Llnac
Dumps 1.08 Beam Delivery System
Interaction Region r -
Machine-Detector Interface ‘1 .09 Experimental Systems
- - Experimental Area 1 .,1 0 Glﬂbal Systems
and Services r
Civil Engineering 1 .'1 1 Cﬂmmﬂn
Electricity

Access and Communications
Fluids

Transport / installation
Safety

Survey

Peter H. Garbincius Cost Management 13



@:wc - Future work

Schedule for PBS level 2 areas (K. Foraz)
« Complete CLIC schedule (main tunnel, exp. areas, injectors)
e Compare CLIC schedule assumptionswith IL C assumptions
 Review ILC schedule with same CL I C assumptions

* Preparation of templates (coordinators)
— Schedule information
— Number of units

 Filling of template (coordinators) with input from
experts (archive in CERN EDMS structure)

« Selected area estimate (e.g. module)
to be ready by Jan 09

* Full cost estimate to be ready by end of 09

« Tool development in 2009
(prototype by 2Q 09, final version by end of 09)

Peter H. Garbincius Cost Man agem ent 14
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ilp S A
1 our common plans: [ﬂﬁ—’cucﬁ

- CLIC-ILC Cost & Schedule Working Group WEBEX Meetings
1400 GMT - 2" Thursday of each month (CLIC Cost & Sched — last Thurs)

Keep work towards cost estimate mutually transparent
Profit by synergies

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

Construction & installation schedules for CLIC & ILC w same methodology —June09
Common ILC/CLIC notes (for mid '09)

* Tunnel safety underground compliance
Fabio Corsenego - together with ILC-CFS and CLIC-CES groups

e Standardization methods to estimate cost of warm magnets including cabling
and power supplies — Braun & Garbincius gathering materials, but
need engagement of international magnet fabrication experts

e Description of cost risk assessment — Braun, Riddone, Lehner, Garbincius

Peter H. Garbincius Cost Management 15



ilp )

T Summary for (] ' iﬁ'ﬂ
Cost Management and
CLIC-ILC Cost & Schedule WG

Triad PM Consultants started working on ILC Cost
Estimating Tool — presented status to us and
Executive Committee & DESY EDMS

Gave & demonstrated ILC BDS estimate to CLIC
Compared CLIC & ILC WBS & Estimate Templates
Need detailed comparison of schedules

Need common documents: tunnel safety,
estimating magnet costs, risk analysis methodology

Scheduled up monthly WEBEX meeting

Peter H. Garbincius Cost Management 16



