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ILC Cost-Update Taks Force Study requested
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https://agenda.linearcollider.org/event/10134/overview

ILC250-A Cost fraction in 2017, to be updated 
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ILC-250: Accelerator Technology and Parameters 
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Parameters unit Value

Baseline L.U. (Option)

Beam Energy GeV 125 + 125

Accelerator Length km 20.5

Luminosity 1034
cm2/s 1.35 2.7

Beam rep. rate Hz 5

Pulse duration ms 0.73 0.961

# bunch / pulse 1312 2625

Beam Current mA 5.8 8.8

Beam size (y) at FF nm 7.7

SRF Field Gradient MV/m
--

< 31.5 >  (+/-20%)
Q0 = 1x1010

# SRF 9-cell cavities
# CM

~ 9,000 (~ 8,500 x 1.05)
~ 990

# RF units: ~ 240 TBD

AC-plug Power MW 111 138
main linacbunch

compressor

damping
ring

source

pre-accelerator

collimation

final focus

IP

extraction
& dump

KeV

few GeV

few GeV
few GeV

250-500 GeVSRF Technology

Nano-Beam Technology

e- Source

e+ Main Liinac

e+ Source

e- Main Linac

Detectors

Damping Ring

Interaction point

e-e+

Note: The ILC Cost-update (2024) is 
done for the the Baseline design. 
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Outline

l Cost-Update by TDR Methodology 

l Cost-Update based on new quotes for SRF and CFS

lThe ILC250 Cost update reached

lOptional studay
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• Keep the TDR methodology:
• Stay consistent with existing cost estimates
• IDT mandate is for ILC in Japan as a global, in-kind 

contribution project
• This means:

• Equipment prices (Value) 
‒ Taken from quotes/estimates in a specific region 

(either 2012 estimate or new estimate/quote)
‒ escalated using regional escalation factor to 2024

if necessary
‒ Converted to a new ILCU2024 using PPP rates

• Define a new ILCU2024:
“1 ILCU(2024) corresponds to the purchasing power of 
1 US$ in the U.S. in Jan 2024”

• Depending on item 
• escalate values from TDR
• Update value from new quote, convert with PPP

Methodology for Updated Cost

• Technical implementation for escalation:
• Starting from TDR cost estimate:
‒ Evaluate which costs were evaluated in which currency / region 

originally
‒ Convert cost back from ILCU2012 to local currency using 2012 

rates used for TDR
‒ Escalate cost from 2012 to 2024 using local escalation rates
‒ Convert cost to ILCU2024 using PPP(2024) rates

• Can be considered as evaluating an effective escalation 
factor from ILCU2012 to ILCU2024, based on a “basket” 
of goods and regions
-> do separately for each 
accelerator area/technical system

• Newer cost estimates are escalated to 2024, if 
necessary, and converted to ILCU2024
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ILC250 Acc. Cost Matrix  (Area v.s. Tech. Systems)
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Tech. Systems
CFS

(Civil E. & Conf. F.)
SRF Tech.
(mainly for ML)
- SC material
- Cavity, Mag, CM
- HLRF
- Cryogenics 

Conv. Acc. Tech.
(e+e--, DR, RTML, BDS)
- Mag & PS,
- Vac.,
- Der. & MDI, 
- Cntl, LLRF, 
- Comp./Infra.,
- Non-L-RF Spec

Acc. Area Systems
e+ e- Common IR BDS ML RTML DR

2025/1/9a, A. Yamamoto

Area 
Systems 

Tech. 
System 



• Significant inflation from 2021 on: Covid, 
Ukraine war

• Selection of price indices most appropriate:
• Average of 3 specific indices (G. Dugan): CPA 

(European product code) categories 25, 27, 
28.1.&28.2

• Machinery Escalation factors 2012 -> 2024:
• US: +45.3% ± 17.7%
• Japan: +23.5% ± 18.7%
• Europe / Germany: +31.9% ± 6.9%
• Europe / Switzerland: +5.7% ± 7.2%
• Uncertainties taken from RMS spread of sub-

categories
• Construction price indices 2012 -> 2024 :

• Japan: +30.4%
• Switzerland: +15.1% 
• U.S: + 71% -> determines the rise in Value of 

Buildings (even if built in Japan)

Escalation Factors for 
Machinery and Construction

2025/1/9a, A. Yamamoto 7

2012 2017 2024

Courtesy: B. List 

Machinery & Equipment Cost 
(à Acc. )

Construction Cost 
(à CFS)



• PPP is evaluated by OECD regularly

• PPP depends on the type of goods. 
We use
• Machinery and Equipment
• Construction

• Most recent goods-specific numbers 
from OECD are for 2022

• Evolution is governed by relative 
inflation

• -> corrections 2022->2024: 0.6 – 4%

PPP Evaluation for 2024

2025/1/9a, A. Yamamoto 8

DE JP/100 CH
12/01 0.82 1.11 1.31
17/01 0.85 1.20 1.09
24/01 0.955 1.33 1.09

DE JP/100 CH
12/01 0.75 1.10 1.24
17/01 0.64 1.06 0.90
24/01 0.60 0.82 0.61

Machinery & Equipment

Construction (CE)



ILC Cost Estimate Update 2024: 
Task-Force Approach

Methodology: 
• Currency : ILC Unit (ILCU), 
• Exchange: Purchasing Power Parity (PPP)
• Time variation / escalation, 

Cost Update based on: 
• Acc. Technology 

• Staging/Scaling based on the methodology: in 2012 à 2024

• SRF Technology
• New inputs: LCLS-II-HE experiences, &

Industry and labs in 2024.

• CFS: (mountain-site model in Japan):  
• New Inputs: industry & consultants in 2024

9

SRF related

CFS related

≥ 75% 
fraction

2024: Cost element type ILCU→$ ILCU→€ ILCU→¥ ILCU→CHF

Machinery & Equipment (PPP) 1 0.955 132.8 1.087

Superc.  Material (EX) 1 0.924 149.1 0.887

Civil construction (PPP) 1 0.596 81.8 0.606

ILC250 (2017)
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ILC Project & the Cost Update:
- Approach Updated -
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ILC 250 GeV

in 2024 price

• ILC-250 cost affected by major inflation,
• CFS design re-evaluated and renewed for a 

mountain-site model in Japan, since 2017,

• Energy scaled down from 500 GeV (TDR) to 250 GeV, 
in 2012 prices,

• Accelerator and CFS designs kept based on the TDR.

• Energy scaled • Large inflation

ILC-250 GeV
Acc. 

&
CFS 

in 2012 price

CFS new design, 
dedicated to JP

in 2017 price

2013:
ILC-TDR

250 – 1,000 GeV
in 2012 price
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ILC Project & the Cost Update:
- Approach Updated -
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ILC 250 GeV

in 2024 price

• ILC-250 cost affected by major inflation,
• CFS design re-evaluated and renewed for a 

mountain-site model in Japan, since 2017,

• Energy scaled down from 500 GeV (TDR) to 250 GeV, 
in 2012 prices,

• Accelerator and CFS designs kept based on the TDR.

• Energy scaled • Major inflation

ILC-250 GeV
Acc. 

&
CFS 

in 2012 price

CFS new design, 
dedicated to JP

in 2017 price

2013:
ILC-TDR

250 – 1,000 GeV
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ILC Cost-Update2024 Approaches
Category ILC-TDR-500 (2012) 

Updated from RDR &.. 
(by GDE)

.
ILC250 (2017) 

Updated from TDR & ..
(bu LCC)

New Efforts for ILC250 further update,
in progress

(by LCC ~ IDT)

ILC250 (2024) 
requested 

(by IDT)

Year 2012 ~ 2013 2017 ~ 2018 2018 ~ 2024

Conv. 
Tech. Sys. 
- mainly for 
Sources, 
DR, BDS

- Lab study & 
- Scaling:

- Scaling: -------------->
- Additional design update
- Evaluating the escalation & currency variation

Price scaled,     
2012 to 2024

SRF
- mainly 
for ML

- Referring Eu-XFEL,
- Industrial study

- Scaling,
- Industrial study update-1

- Design update for ILC250,             
- referring LCLS-II-HE,
- Industrial-study as (New inputs),

Price in 2024,

CFS 
(CE & CF) - Global efforts:

- Scaling, 
- New multiple design- and 
cost-studies in JP, resulting 
good consistency.  

- Consultant study & Cost-update (New inputs) Price in 2024,

2025/1/9a, A. Yamamoto 12- TDR Ext. Cost Review, 2013 - ILC250 JP/MEXT Adv. Panel, 2018
- ESPPU input-2020, US-Snowmass-input, 2022

ILC Cost Update 2024



Steps for the ILC-250 Cost-update 2024

1. Scaling with Methodology using known variants, 2012~2024, for 
Conventional Accelerator Technology (magnet, PS, vac., etc)

2. New-Inputs : Cost-quotation as of 2024 for SRF and CFS

3. Evaluate them to be assembled

4. Conclude the ILC Cost-update, 2024
132025/1/9a, A. Yamamoto



ILC250 SRF Industrial Cost Update Plan

2025/1/9a, A. Yamamoto
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Cavity related:
- SC Material:
- Cavity:
- Coupler :
- Tuner:
- Mag. Shield  
Magnet: 
Cryo-Module(CM):
- CM-Components
- CM-Assembly

HLRF:
- Klystron 
- Modulator
- PDS

Cryogenics:

or 

FG               MG

4. Other Technologies:
(*)  Cryogenics à moved to SRF tech.



ILC250 SRF Industrial Cost Update Plan

2025/1/9a, A. Yamamoto
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Cavity related:
- SC Material:
- Cavity:
- Coupler :
- Tuner:
- Mag. Shield  
Magnet: 
Cryo-Module(CM):
- CM-Components
- CM-Assembly

HLRF:
- Klystron 
- Modulator
- PDS

Cryogenics:

or 

FG               MG

4. Other Technologies:
(*)  Cryogenics à moved to SRF tech.

SLAC, FNAL, JLab
Eu. Indusry

A 
B
C

CN. Industry
D
E

CERN, CEA

JP Industry
F
G
H
I
J

AM Industry
K



CFS cost update policy
n Re-evaluate the CFS cost based on the “ILC in Japan”.

lGeological and topographical constraints differ from those in Europe and America.
lMountainous site in Japan while others are flatter sites.

l Access to the underground accelerator and facilities are done through sloped access 
tunnels and two vertical shafts at IP; one for lifting down the detector blocks and the other for 
utilities.

l Civil works are based on the NATM tunneling method (blasting, excavation and concrete 
reinforcement). NATM is a standard and well-established method in Japan for road and rail 
tunnels in mountainous regions, and is well fitted to the ILC in Japan.

Image of the ILC-250 at the mountainous model site

© Ray-Holi / KEK

16
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nCivil engineering costing method
n The civil engineering cost is assessed according to the national 

tunnel costing standards, which is updated annually by the Ministry 
of Land, Infrastructure and Transport.

n This costing method is a standard for tunnel construction in 
Japan. It is well established and is the most reliable approach.
Once a design was fixed, mostly the cost is automatically 
derived.

n Same procedure was applied for costing in TDR (2012) and ILC-250 (2017).

n We update the cost according to the national costing standard 
updated in 2024.

Base design

Plan the construction work flow

Costing by national standards

ResultsCivil engineering design

Anchor bolts

172025/1/9a, A. Yamamoto



ILC CE Design and Cost-Update Work proceeded 
in cooperation of Academia, Industry, Region, and the Task Force

Academia / Insutry / Region Effort for ILC Cost-update

Academia cooperation: 
- KEK and Tohoku Univ.
- JSCE (Japan Soc. CE) 
- The Japanese Geotechnical Society,

basic design 
design feasibility evaluation 

Industrial cooperation:
l AAA
l General Constractors joining  AAA
- A. Corp. 
- B. Corp. 
- C. Corp.
- D. Corp. 
- E Corp.
- F Corp.
- G Corp.
- HCorp.
- I Corp 
l Consultants
- J 
- K Co. Ltd. 
- L. Co. Ltd. 

Industrial consortium coordination
Industrial design and cost 
quotation

- Assembly of Cost-update 2018
- design study acc. Tunnel;
- Assembly of Cost-update 2024 

Regional cooperation:
- Tohoku ILC Project Dev. Center
- Tohoku ILC Promotion Council 

Regional coop. coordination
Regional coop. coordination

- Note: Companies colored by blue are core members having 
contributed to the update of the ILC CE cost estimation in 
2024. 182025/1/9a, A. Yamamoto

PM-8 PM+8PM-10 PM+10

PM-DR

IP

IP Station

Detector 
Hall

Vert. Shaft

Utility Halls

Access Station

Two-way construction 
from an access point.



Unit cost from MLIT standard 
and that from the market price;
parts, labour, and the operation of 
construction equipment.

Bottom-up Work-flow for the Design to Cost-Estimate
following JP/MLIT standard (from Pacifico Report, March 2024)

加㏿器トンネル幅9.5m　支保パターン図
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大型直線加㏿器のための地下構㐀物コスト評価

参
考

資
料
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CE design of the ML tunnel with a list of CE parts; 
reinforce steels, rockbolts, lining and floor concretes, drainage, 
and labors.

Cost estimation based on unit cost of parts 
and labour costs

File: Ref3-2024-PC-details.pdf

Methodology from Design to Cost-estimate
19

Confidential

Technical 
Design 

Construction
Zone Cost 
(see page21)  

Part & Unit Cost:
l Material Cost
l Labor Cost
l Rental fee, …

l Sum-up cost: 
of all parts & labor.

2025/1/9a, A. Yamamoto



ILC250nCost-Update Evaluation
– update-ay180112, for MEXT-TDR-WG-180120 à ILC-Cost-Update-2024

21

Progress
Year-base

Unit [MILC]-

ILC500 (TDR)
2012-base

[MILC]

ILC250
2012-base

[MILC]

ILC250-
2017-base

JP-CFS 
([Oku-JPY]

Escalation & 
design-update

[factor]

ILC250-
2024-base

JP-CFS 
[OkuJPY]

Year of work ~ report 2012 ~ 2013 2017
TDR-base

2017 
New JP-CFS 

Design
[2012-2024] [2024]

Acc. Tech.
(except for  SRF) 1,390 1,196 To be reported

SRF Tech. 
(CM, HLRF, Cryog, ) 4,221 2,340 To be reported

CFS:CF 706 To be reported To be reported

CFS:CE 1,014 To be reported To be reported

CFS-Total 1,720 To be reporte

Sum 7,985 5,256

Confidential

2025/1/9a, A. Yamamoto

[MILC]

[Oku-JPY]

To be shown



Comments on the ILC250 Cost-Update 2024
• The ILC250 cost increase of ~60%+ (in overall), in 2017 – 2024.
• It may be caused by the following origins:

• General (for all Conv. Acc., SRF, and CFS): 
• Increase of 30 – 50 % because of inflation from 2017 to 2024, 

• SRF (specific): 
• Increase of 8 ~ 10 % because of the 1/3 mass production, resulting unit cost-up
• Increase of 10 ~ 20 % because of integration of averaged cost in 2024, instead of cheapest cost in 

TDR, and design updates and/or production cost changes.   

• CFS (specific): 
• Increase of 20 – 40 % because of design update in JP specific site, 
• dynamic change of exchange rates (in particular between USD/.EU and JPY)
• Significant, material (Cu, SUS etc.) cost increase, 

2025/1/9a, A. Yamamoto 22



Optional Study: Energy Upgrades

• Energy upgrades: 
• 250 GeV:  = 100 %  (normalized)
• 350 GeV:  = 100 +  35 à + 35 %  
• 500 GeV: = 100 + 35 + 35 à + 70 %   

2025/1/9a, A. Yamamoto 23

Charge given: Cost-estimates for:
• √s = 500 GeV, t-t threshold, 
• i.e. 350 GeV and 
• Higgs factory, i.e. 250 GeV

Staging report (arXiv:1711.00568):
• defines possible options. Tunnel length defines 

maximum energy:
• 500-550 GeV: 33.5km (TDR: 31.5km)
• 350-380 GeV: 27km
• 250GeV: 20.5km

TDR design:
• changed from 31.5 to 33.5km in CR-0004 (timing 

constraint) -> would permit installation of more 
cryomodules to reach 550 GeV

ML



Optional Study: Energy Upgrades

• Energy upgrades: 
• 250 GeV:  = 100 %  (normalized)
• 350 GeV:   = 100  +  35 à + 35 %  
• 500 GeV:   = 100 +  35 + 35 à + 70 %   
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Charge given: Cost-estimates for:
• √s = 500 GeV, t-t threshold, 
• i.e. 350 GeV and 
• Higgs factory, i.e. 250 GeV

Staging report (arXiv:1711.00568):
• defines possible options. Tunnel length defines 

maximum energy:
• 500-550 GeV: 33.5km (TDR: 31.5km)
• 350-380 GeV: 27km
• 250GeV: 20.5km

TDR design:
• changed from 31.5 to 33.5km in CR-0004 (timing 

constraint) -> would permit installation of more 
cryomodules to reach 550 GeV

ML

Addit.Access Tunnel needed, and
It may be efficient to be done in 350 GrV upgrade



Optional Study: 2 IPs

• 2-IPs: Necessary Addition:
BDS + IR + (Split sys+ Others)
= 9 %+ 11 %+ tbd à 20 % + tbd

2025/1/9a, A. Yamamoto 25

• Beam needs to be split at the upstream ends of BDS
• Doubling the BDS , IR, Dump (+ some others) value

+/- 7mr split BDS beam bending section
à CE to be added

ML along strait-line 
with no titingDistance of 2 IP~ 30 m

IR
BDS



Option: e- driven e+ Source 

• e- driven positron Source:
• Acc: - (Undulator-driven) + (e-driven)  à small
• CFS:  4~5 % of total ILC250 cost
• Balance: à add. CFS (for doubling tunnel) needed

2025/1/9a, A. Yamamoto 26

main linacbunch
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source
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few GeV
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250-500 GeV

SRF 
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y

Nano-Beam 
Technology

e+ 



Summary
• ILC cost-update work progressed, with steps of

• Methodology based the cost update according to the ordinal methodoloty,
• reflecting currency and escalation changes, and design updates, from 2012-2024.

• Direct cost estimate with new quotations from labs and industries, in price of 
2024.

• Those two results verified to be reasonably consistent 
• The cost update well explained with inflation factors and mass production 

scale factors, and some design update considered.
• Optional studies made, on energy upgrade, , 2-Ips, and on e-driven e+ source.

• Then the ILC cost update results will become available after an appropriate 
process. 
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Reserved: 

2025/1/9a, A. Yamamoto 28
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ILC 
Cost-Update

In 2024

Requested



Charge given: Cost-estimates for:
• √s = 500 GeV, t-t threshold, 
• i.e. 350 GeV and 
• Higgs factory, i.e. 250 GeV

Staging report (arXiv:1711.00568):
• defines possible options. Tunnel length 

defines maximum energy:
• 500-550 GeV: 33.5km (TDR: 31.5km)
• 350-380 GeV: 27km
• 250GeV: 20.5km

TDR design:
• changed from 31.5 to 33.5km in CR-0004 

(timing constraint) -> would permit installation of 
more cryomodules to reach 550 GeV

Energy Upgrade: Staging configurations

2025/1/9a, A. Yamamoto 31



ILC250: 2-IP Options? 
• Beam needs to be split at the upstream ends of BDS sections? 
• Can we simple estimate the order of cost-increase with doubling the BDS , IR, Dump (+ 

some Common) value in the cost matrix? 
à Additional Cost : ~ +10~15% of total value (corresponding to another {BDS+IR+tbd} cost) 

2025/1/9a, A. Yamamoto 32

+/- 7mr split BDS beam bending section
à CE to be added

ML along strait-line 
with no titing

Distance of 2 IP~ 30 m
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• Creating particles  à Sources
• Polarized elections/positrons

• High quality beams  à Damping ring
• Low emittance beams

• Acceleration  à Main linac
• SRF

• Getting them collided à BDS / Final focus
• Nano beams

• Go to  à Beam dumps

ILC Accelerator Sub-Systems and Functions 

Undulator driven e+ source e-driven e+ source

main linacbunch
compressor

damping
ring

source

pre-accelerator

collimation

final focus

IP

extraction
& dump

KeV

few GeV

few GeV
few GeV

250-500 GeVSRF Technology

Nano-Beam Technology
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■Optional study: CFS cost for e-driven positron source
• The e-driven positron source is proposed as an alternative option since the TDR.
• We will keep a place for the undulator positron source even if we start with e-driven. It will enable  

the collision with polarized positron in the future.
• The e-driven accelerator will then require its own tunnel with its service halls. Its length will be 2 km.

N.Terunuma (KEK), Internal Review of ILC Cost-Update, 2024/11/21
20

Courtesy: Terunuma
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Layout of the e-driven positron source

electron linac

Local Hall #1 Local Hall #2 Local Hall #3

AH-8

Local Hall #4

electron linac
target + 
capture linac positron booster linac ECS+beam transport

2049m

550m 150m 500m
Electrical Hall 14m x 45m
Mechanical Hall 14m x 60m

850m

electron BDS tunnel including undulator positron section

9.5 m wide
18 m wide

9.5 m wide

to IP
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Courtesy: Terunuma


