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T E S L A Technical Design Report: Part II The A c c e l e r a t o r, Chapter 10 Project Costs and Schedule.
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Prologue: “Mehr wäre weniger gewesen”, Gotthold Ephraim Lessing or in a somewhat free
translation: “More would be (have been) less”.

· Cost issues are very delicate and very important for suc-
cessful construction of ILC (Norihiko Ozaki, LC Forum).

· In my opinion, or better as I have learned from Bjørn H.
Wiik and Gustav-Adolf Voss, it is very important, may be
even most important, for the International Linear Collider
project approval and success to limit the budget.
That means more explicitly that we have to choose the
minimal solution for the ILC at not the safest solution
(“Money doesn’t make the world go round”).

· Rule for the ILC project cost estimate: A cost control is
as important as the cost estimate.

· I.e. If we make sure as good as we can, that a single
tunnel solution works, then we should choose this even
if the supposed reliability is smaller. By this limitation
we will find simple solutions that will work better.

· ... coupling a new large accelerator complex to an existing
laboratory site is advantageous from the point of view of
investment cost, construction time ... (TESLA CDR 3.10.1) 

Extract from Bjørn H. Wiik’s eulogy at
the colloquium in honors of Gustav-
Adolf Voss on May 26, 1995.
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Introduction: Basis of the TESLA project.
Planning strategy for the extension of the river Elbe tunnel with a fourth tube.

Plan approval procedure
2. Pre design &
3. Cost estimate

Financal approval

European wide call for tenders

OrdersConstruction

1. Planning order

http://fhh.hamburg.de/stadt/Aktuell/behoerden/stadtentwicklung-umwelt/bau-verkehr/4-roehre-elbtunnel/start.html


52nd ILC Accelerator Workshop · Snowmass, Colorado · August 14 to 27, 2005 · Global Group 5: Cost & Engineering

Introduction: Legal basis of the TESLA project.

The legal basis of the
TESLA project is the law
to the state treaty about
the formation of the plan-
ning basis for the con-
struction and operation
of a linear accelerator. In
1998 the two federal
German states ‘Freie
und Hansestadt Ham-
burg’ and ‘Land Schles-
wig-Holstein’, which
could host the Inter-
national Linear Collider,
passed the law. The tre-
aty defines e. g. the
codes, standards, safety
zones and preliminary
investigations. In particu-
lar is defined that the
linear accelerator may
be only constructed and
operated after the plan
approval procedure has
been finished.

http://www.luewu.de/1998/22.pdf


Introduction: Baseline design of TESLA.
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The capital cost include
all components necessa-
ry for the baseline de-
sign of TESLA, as des-
cribed in the Te c h n i c a l
Design Report: Part II
The Accelerator, Chapter
3 to 9. Not included are
the costs for the High
Energy Physics detector.
Over a length of 30 km
the civil engineering cost
could differ significantly.
For example the HERA
hall South is completely
above the water table
and the hall North in a
distance of 2 km is inside
the ground water. T h e
normalized construction
cost of hall North was
40 % higher than those
of hall South.

http://tesla.desy.de/new_pages/TDR_CD/PartII/chapter01/chapter01.pdf


Introduction: TESLA capital cost estimate basis.
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Budgetary Regulations of Germany

BHO § 24 Construction projects, larger procurements, lar-
ger development projects
Expenses and commitment authorisation for construction projects may be
estimated only if plans, cost calculations and explanations are be presented
from which the type of executions the cost of the construction project the
purchase of land ... and the schedule are apperent.

The cost of capital equipment is estimated with the purcha-
sing power of January 2000. No additional contingency has
been added. The VAT is not included in the estimation. It is
assumed that the manpower required for the various sta-
ges of the project will be supplied by the existing manpower
in the collaborating institutes. The manpower is quoted
seperately, and is not included in the total cost. A planning
group has been continuously reviewing the technical layout
of the system and the cost evaluations. The cost estimates
for all major components have been obtained from studies
made by industry, and are based on a single manufacturer
supplying the total number of a given component. 

http://bundesrecht.juris.de/bundesrecht/bho/gesamt.pdf
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TESLA project costs: The Linear Collider.

The cost for the 500 GeV
linear collider baseline
design with one interaction
region is

· 3136 Million Euro.
The machine cost distribu-
tion is shown in the figure.
The cost estimates for all
major components have
been obtained from stu-

dies made by industry.
Superconducting cavities

Niobium: Quotes from Wah Chang and Cabot Corp.
Cavity fabrication: Study from Babcock Noell

Cryomodules
Vacuum vessel: Study from E. Zanon SpA
Cavity preparation: Babcock Noell

Main linac RF system
Klystron: Mass production study from Thomson

etc.
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TESLA project costs: Manpower requirements, maintenance and operating cost.

10.3 Manpower Requirements

The manpower required for the different stages of the pro-
ject (design, procurement, fabrication and assembly,
testing, installation and commissioning) has been estima-
ted mainly on the experiences gained at TTF and large pro-
jects like HERA. It is assumed that this manpower will be
supplied by the collaborating institutes.

A total of 6 933 man years will be required.

10.5 Operating Costs

The total cost for the operation has been estimated at 120
Million Euro per year. This includes the electrical power
consumption, the regular replacement or refurbishing of
klystrons, and helium losses. The numbers are determined
assuming current prices and an annual operation time of
5 000 h. Costs for general maintenance and repair have
been estimated assuming 2 % per year of the original total
investment costs corresponding to the DESY experience.
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TESLA time schedule for civil construction and for machine installation.

10.4 Time Schedule
The construction time of TESLA is 8 years. The evaluation is based on ...

· Based on HERA experience an average tunneling speed of 10 m per day
... will be completed after 3.5 years using 4 tunneling machines.

· Two years after the start of the civil construction on the DESY site, the
tunneling machine will have reached the shaft for the next service hall
5 km away. ... and installation can begin in the first tunnel section.

· Installation of the first cryo plant, water cooling systems and other infra-
structure into the service hall on the DESY site will start after 2.5 years.

· Orders for major components will be placed at the same time as the civil
construction starts. ... between 2 and 3.5 years will be needed to set up
the production facilities. Full production rate will be reached after one addi-
tional year. The first cryomodules will be assembled and ready for tunnel
installation 4 years after the start of the civil construction.

· After 5 years the production and installation of all components proceeds
at full design rate. The first 16.5 km tunnel section of the linear collider will
be completed after 6.5 years. The positron site of the collider will be com-
pleted after 8 years.

We expect that no more than one year will be required (between financial
approval and the beginning of construction) for the public planning approval
procedure and the bidding and awarding of contracts.
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TESLA time schedule for civil construction and for machine installation.
Planning strategy for the extension of the river Elbe tunnel with a fourth tube.

Plan approval procedure

Financal approval

European wide call for tenders

OrdersConstruction

2. Pre design &
3. Cost estimate

1. Planning order

http://fhh.hamburg.de/stadt/Aktuell/behoerden/stadtentwicklung-umwelt/bau-verkehr/4-roehre-elbtunnel/start.html
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Site specific costs: Civil engineering, geological conditions,
infrastructure, mains connection and cooling water.

Barry Barish: “Define an ILC Baseline
Configuration Document, to be completed by
the end of 2005, ... consistent with making
decisions that will allow us to create a robust
baseline design next year that we will be able
to reliably cost.”
Assuming an identical baseline configuratuion
(or design) (i.e site at an existing lab, compa-
rable tunnel depth, etc.) at the different Linear
Collider sites the capital costs should be the
same in a first order approximation. The costs
should be estimated without VAT ( Va l u e
Added Tax), escalation and contingency for a
fixed date (e.g. December 31, 2005). Unlikely
d i fferences can come from different geology,
codes, laws and availability of electrical power
and cooling water.

Civil Engineering

The civil engineering cost driver are the tunnel
construction costs. Machines nearly fully auto-
matically will do tunnel construction in glacial
deposits as well as in hard rock. The costs
depend mainly on the tunnel diameter and not
on the geology if the speed of the machines is
approximately the same. Some of the diff e-
rences will be compensated (e.g. a tunnel in
sand below the water table probably need no
additional air conditioning and tunnels and
halls in hard rock are likely stable without rein-
forced concrete).

I n f r a s t r u c t u r e
Availability of electrical power, the distance to
the next mains overhead line and the availabi-
lity of cooling water have an influence on the
costs. This is not the case if the site is connec-
ted to an existing HEP l a b o r a t o r y.
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Global Group 5: Cost and Engineering · Session 2: Questionary.

1. Current practice and methodology for project cost and schedule estimates.
Hopefully, this is now a little bit clearer for the TESLA project.

2. Process for establishing a set of “rules” for ILC cost and schedule estimates.
First we need the “tripod” for the cost estimate of the ILC: legal basis, baseline concept or design and the capital cost
estimate basis. The sites in the three regions must be comparable (i.e. coupling to a lab, deep or shallow tunnel, etc.).

3. How to handle contingency, overheads, “in kind” contributions, lab or university contributions.
My suggestion is to separate the capital cost, the additional manpower, the overheads, the contingency and the escala-
tion (for the last three if really necessary).

4. Include actual estimates for industrial work in a public cost estimate?
In a confidential way.

5. Profit: What is the correct methodology to include profit in estimates for industrial work?
Cost for industrial work must be estimated by industrial studies. The profit must be included in the industrial studies and
should not be separated.

6. Should ILC commission industrial cost studies of ILC in all 3 regions?
No, the call for tender will by worldwide.

7. How do we develop a cost model for ILC?
With the help of industry and international organisations like ITA International Tunneling Association. (I.e. ITA investiga-
ted world wide the “Legal and Administrative Issues in Underground Space Use”. Make use of a “Construction Set”.

(8.) Do we need a risk analysis?

http://www.ita-aites.org/cms/
http://www.ita-aites.org/cms/163.html
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Summary: Methodology of TESLA Project Costs and Schedule
and Possible Application to the International Linear Collider.

Summary

The T E S L A TDR costs are a good basis for
an International Linear Collider site specific
cost study especially for the superconducting
accelerator and the rf system. For a further
costs estimate a new baseline design is
n e c e s s a r y. Cost drivers like a twin tunnel, a
deep tunnel and spare length should be avo-
ided. The capital costs should be estimated.
This costs should be optimized and not the
costs over the lifetime of the machine.
Contingency and escalation can be estimated
after the site decision on demand of the fun-
ding agency. 

http://tesla.desy.de/new_pages/TDR_CD/PartII/chapter01/chapter01.pdf
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