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ILC Cost-Update study requested to the Task Force
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https://agenda.linearcollider.org/event/10134/overview

ILC250-A Cost fraction in 2017, to be updated 
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Purpose and goal of the ILC Cost-Update  in 2024
Charged by IDT EB 

Purpose:
• Provide an updated cost of the ILC,
• for HEP community’s consideration on the next energy fronter machine for the 

European Strategy discussion in 2025-2026.

Goal:
• Provide cost estimates for the TDR baseline,

• Higgs factory, i.e. 250 GeV, i.e. 350 GeV , and t-t threshold i.e. √s = 500 GeV,, 
• with a written report by the end of 2024 (responding to the ILC community inputs). 
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ILC Cost Estimate Update 2024: 
TF Working Approach

Strategy and Methodology: 
• Currency : ILC Unit  (M-ILCU), Purchasing Power Parity (PPP)
• Time variation / escalation: 

Cost Update based on: 
• Acc. Technology (except for SRF)

• Scaled from TDR cost-2012 to the cost-2024

• SRF Technology
• New inputs from LCLS-II-HE experiences, scaled to 2014 price
• New inputs from Industry in prices of 2024.

• CFS (CE & CF): (focusing on a mountain-site model in Japan):  
• New Inputs from consultants in Japan

A.Yamamoto et al., 2024/10/15 6

SRF related

CFS related
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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 2023 2024
• Converted to a new ILCU 2024 using PPP rates

• Define a new ILCU 2024:
“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

• Start from accelerator area / technical system 
matrix, do not go back to full item list

Proposal for Updated Cost

A.Yamamoto et al., 2024/10/15

• 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 PPP(2012) rates from TDR
• Escalate cost from 2012 to 2024 using local escalation 

rates
• Convert cost to ILCU 2024 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

• The resulting escalation factors can be applied 
also to scaled cost estimate, i.e. the 2017 cost 
estimate for a staged machine.

1 factor

8



Escalation Factors (2012 à 2014)

• Germany:     > 170 %
• US:                ~ 170 % 

• Japan:          ~ 130 %

• Switzerland: ~114%

Average:         ~147 %

(CFS costs to be re-evaluated 
separately)

[ Reference to be added ]

Escalation Factors for Construction Costs

A.Yamamoto et al., 
2024/10/159

Courtesy: B. List

For Industrial manufacturing 



• Updated results from OECD available for 2022
• 2023 PPP rates available only for GDP, differences are small 

Collecting the Input: 2022 PPP rates

A.Yamamoto et al., 2024/10/15 11

To be extended to 2024 PPP



Cost Estimates: Intermediate Steps and Deliverables in 2024

A.Yamamoto et al., 
2024/10/1512

TDR
500GeV

2012

TDR
500GeV

2012

TDR to
250GeV

2012
“opt. C-> A”

Design updates

Staging

no 
escalation

Cost updates

TDR 
esc&upd
250GeV

2024

Escalation

TDR to  
esc

250GeV
2024

• Reference estimates: TDR (500GeV) and 250GeV estimate with design updates ✅
• effect of design updates on cost known, needs to be implemented in spreadsheet -> wip
• Escalation known ✅ -> Intermediate Result  ✅
• Staging scaling factors known ✅
• Cost updates 2024: New estimates for cost drivers: Work in progress
• -> Final result: Cost estimates for 2024, for 50, 350 GeV, and 500 GeV

Reference

Final Result

Partial
Design 
updates

Courtesy: B. List



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) 
Expected:
(by IDT)

Year 2012 ~ 2013 2017 ~ 2018 2018 ~ 2024

Tech. Sys.
(Mag., PS, 
Vac., Cntrol, 
others. ..) 

- Lab study & 
- Scaling:

- Staging: -------------->

(Optional study: e-driven e+ source)
- Price scaled     

from 2012 to 2024

SRF - Referring Eu-XFEL,
- Industrial study

- Staging
- Industrial study update-1

- referring LCLS-II-HE,
- Industrial-study, Cost update-2 (New inputs),

- Price in 2024,
- scaled in part

CFS 
(CE & CF) - Global efforts:

- Staging
- New multiple design, &
cost-studies in JP, resulting 
good consistency.  

- Consultant study, Cost-update (New inputs)
- (New, optional design inputs)

- e-driven e+ source tunnel to be added
- Post IP experimental hall
- Laser room, etc. 

- Price in 2024,
- scaled in part

A.Yamamoto et al., 2024/10/15 13- TDR Ext. Cost Review, 2013 - ILC250 JP/MEXT Adv. Panel, 2018
- ESPPU input-2020, US-Snowmass-input, 2022

ILC Cost Update 2024
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ILC250 Cost Matrix (Acc. Area v.s. Acc. Tech. Systems)

A.Yamamoto et al., 2024/10/15 15

Excel file: Option-C –CostRandD-20170914-ay240603, Matrix OptionC

Acc. 
Area 
Systems
----
Common
E- source, 
E+ source
DR, 
RTML, 
ML
BDs
IR

Acc. 
Technical
Systems
----
CFS,
Conc. Acc. Tech

Mag & PS,
Vac.,
Der. & MDI, 
Cntl, LLRF, 
Comp./Infra.,
Non-L-RF
Specific

SRF Tech.
SC material
Cavity, Mag, CM
HLRF
Cryogenics 

Based on 
Acc. Area Systems 

Based on 
Acc. Tech. System 



ILC250 SRF Industrial Cost Update Plan

A.Yamamoto et al., 2024/10/15
16

Cavity related:
- SC Material:
- Cavity (resonater):
- Coupler :
- Tuner:
- Mag. Shield  ?
Magnet: 

CM:
- Components
- Assembly

HLRF:
- Klystron ?
- Modulator？
- PDS ？

Cryogenics:

or 

FG               MG



Cost-updates Study for SRF-related Systems

Strategy to reach the cost-update in 2024: 
1. Efforts to receive new inputs from:  

• LCLS-II-HE construction experiences as facts in ~ 2019, and to be scaled to 
the price 2024. 

• Industry experiences and direct cost-estimate, directly with the price 2024. 

2. Evaluate these inputs in comparisons with the TDR and ILC250 (2017) cost-
estimate 

3. Reach the ILC250 cost-update in 2024. 

A.Yamamoto et al., 2024/10/15 17



Inputs from LCLS-II-HE-SRF Experiences

A.Yamamoto et al., 2024/10/15 18

Courtesy: M. Ross

Methodology: LCLS-II-HE price in 2020-2021 à (converted back to the price in 2021
to be compared with ILC-TDR in 2012



Communication with Industry and Laboratories
for new inputs for the ILC Cost-Updates

A.Yamamoto et al., 2024/10/15 20
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from 
Industry

from 
Industry

from Lab.
CM assembly

from Lab.
Cryogenics



Guide-line for the Industrial Production Study, 2014
- 1/3 scale, production, in ≤ 4 (+2) Years -

A.Yamamoto et al., 2024/10/15 22



Inquiry of Nb-RRR FG sheets and MG discs
Industrial Production Cost-Estimate

A.Yamamoto et al., 2024/10/15 23



1.3 GHz SRF cavity production Cost Updates

A.Yamamoto et al., 2024/10/15 25



1.3 GHz SRF Cavity Cost Updates

A.Yamamoto et al., 2024/10/15 26



1.3 GHz SRF Cavity Production Cost-Updates
including industrial production study in progress

Fabrication         Surface     Investment   

Industry Study: 
Preliminary
Progress in 2024

A.Yamamoto et al., 2024/10/15 27

2012 base

In price of 2012
[ILCU]

In price of 2024
[correspond. USD]



CM Assembly Study in cooperation based on 
European XFEL Experiences, hosted by Lab, and contracted with Industry 

A.Yamamoto et al., 2024/10/15 28

Courtesy: O. Napoly, C. Madec, S. Berry



ILC CM Assembly Cost Model 

A.Yamamoto et al., 2024/10/15 29

Note: 



CFS cost update policy
n Evaluate the CFS cost based on the “ILC in Japan”.

l Geological and topographical constraints differ from those in Europe and America. 
Mountainous site in Japan while others are flatter sites.
l Access to the underground is mainly through sloped tunnels; only IP has vertical shafts.

l Civil engineering work based on the NATM tunneling method (blast and sprayed concrete).

n Include some design updates from TDR/ILC-250
l Some tunnels and caverns are extended to meet latest accerelator/utility designs.

• BDS tunnels, beam dump halls, utility halls, etc.,… 

l Evaluate the CFS cost of the e-driven positron source as an addon option to the baseline.

n The majority of civil engineering works have been re-evaluated 
according to the 2024 National Cost Estimating Standards.

N. Terunuma



CFS layout and the energy upgrade

n Access point is a key of CFS layout
l He distribution from a utility hall is limited up to 2.5 km.

l ILC-250 (20.5 km) layout already uses full capability of this distribution, then we need 
additional utility halls(access points) for energy upgrade.

l A best location of the next utility hall will be 2.5 km from the edge of ILC-250, if we prepare 
further energy upgrades. This is the access point PM12 designed in TDR and will cover the 
update of 350 GeV.

250 GeV

(350 GeV)

500 GeV
(TDR)

IP PM+8 PM+10PM-8PM-10PM-12 PM+12

IP PM+8 PM+10PM-8PM-10PM-12 PM+12

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



CFS cost update status and plan 2024/10/2 N.Terunuma

n CFS subgroup meetings (N.Terunuma , T.Sanuki, A.Yamamoto, H.Sakai)

n 6/28, 7/24, 9/6, 10/9,…

n Evaluation with consultants is in progress
l Civil Engineering: Evaluation with updated CE design; IP-BDS(Dump), e-driven 

tunnel with utility hall -> mostly done, have a meeting on Oct. 8th. 

l Utilities: 
l Update of staging 250: intermidiate results said about ~x1.5 of previous.
l new evaluation for e-driven: piping cost for 2km linac was done. waiting for others; pump etc.

l Prospect of work (not changed from last meeting on 9/4)

l Mid of Oct: sum of major parts by new evaluation and scaling from previous
l End of Oct: correction/update of works
l Mid of Nov: summarize the work
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from 
Industry

from 
Industry

from Lab.
CM assembly

from Lab.
Cryogenics

New Inputs
Coming in



Cost Evaluation: ILC-500-AS to -ILC250-A, in Progress
– update-ay180112, for MEXT-TDR-WG-180120 à ILC-Cost-Update-2024

Progress
Year-base

Unit [MILC]

ILC500 (TDR)
2012-base

Energy  
500à250

# Reduction R.

ILC250-A
2012-base

Unit cost-up
Due to prod. 
Scale-down

Design/Producti
on update effect 

(tbd)

Escalation effect*,
2012-2024 

(tbd)

ILC250-A
2024-base

(tbd)

Year of work ~ report 2012 ~ 2013 2017 and reported in EXPPU2020, 
SnowMass2022 à ILC cost update 2024

Acc. Tech. (w/o SRF) 1,390 0.86 1,196 ~ 1 ~ 1 x 1.3 ~ 1.5 x 1.3~1.5
Installation equipment
He Cryogenics
Conventional Mag. and PSs
Vacuum
Detector and MDI related
Dump and Collimators
General Control and LLRF 
Computor Infrastructure
Non-L-band-RF
Area System Specific

57
675
457
113
126
67

357
118
43
53

45
440

441
103
126
52

244
89
43

53

SRF Tech. 4,221 0.554 2,340 x ~ 1.05 x TBD x TBD
SC material
Cavity-Mag-CM w/Ancillaries
HLRF
Cryogenics

440
2,317

789
675

x 0.53
0.53
0.53

234
1,239

427
440

CFS 2,375 1,720 ~ 1 TBD (x1.0~ 1.1)  TBD (x1 .4~ 1.5)  x TBD
CE & Build. 
Electrical systems
Mechanical, C.Ventilation. systems
Hnling, Safety, Survey, & Alignment equip.

1,466
333
576

0.69

0.77
0.76

1.014
258
448

Sum 7,985 0.66 5,256 x TbD x TBD x TBD x TBD
Note;

(1.0)

ML-RF unit 
(500/250):
378 /186 = 0.49

All-RF units 
(500/250):
438/242 = 0.55 

(0.66)
To be justified to use  
95% learning curve 
coefficient

To be justified using 
ppp and 
currency ILC Unit

180103: S. Michizono, B. List,  A. Yamamoto
240609: A. Yamamoto, S. Michizono (for ILC250-2024)
240819, --1015: A. Yamamoto (for ILC250 including e-driven e+ source 

37A.Yamamoto et al., 2024/10/15 Excel Reference: CostBasis20190315_20211110_20240610, (Sheet: Option A_for_MEXT-20240610) 
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CFS design for the e-driven positron source
l dedicated accelerator tunnels and utility halls are required (Keep undulator/linac section)
l 2 km tunnel with 17m-wide section; i.e., target and capture linac (with RF devices on both sides)
l Requires 20 MW of utilities comparable to other access halls: distributed in local utility halls 

along the linac

AS-08

IP

PM-8 electron BDS

Main dump
(17MW)

10Hz dump for 
undulator Z-

pole
(8MW)

e-driven positron linace-driven
utilities

tunnel 
merged

here
ML/BDS
utilities

access tunnel

from ML Target and Capture local utility 
halls

A.Yamamoto et al., 2024/10/15 39

Courtesy; N. Terunuma
Reported at LCWS2024



Cost Evaluation: ILC-500-AS to -ILC250-A, in Progress
– update-ay180112, for MEXT-TDR-WG-180120 à ILC-Cost-Update-2024

Progress
Year-base

Unit [MILC]

ILC500 (TDR)
2012-base

Energy  
500à250

# Reduction R.

ILC250-A
2012-base

Unit cost-up
Due to prod. 
Scale-down

Design/Product
ion update 
effect (tbd)

Escalation effect*,
2012-2024 

(tbd)

ILC250-A
2024-base

(tbd)

Option: 
e-driven  e+ 

Source 

Year of work ~ report 2012 ~ 2013 2017 and reported in EXPPU2020, 
SnowMass2022 à ILC cost update 2024 (Oku-yen)

Acc. Tech. (w/o SRF) 1,390 0.86 1,196 n/a (or ~1.00) ~ 1 x 1.3 ~ 1.5 x 1.3~1.5 1,741 - 244
+365

Installation equipment
He Cryogenics
Conventional Mag. and PSs
Vacuum
Detector and MDI related
Dump and Collimators
General Control and LLRF 
Computor Infrastructure
Non-L-band-RF
Area System Specific

57
675
457
113
126
67

357
118
43
53

45
440

441
103
126
52

244
89
43

53

SRF Tech. 4,221 0.554 2,340 x ~ 1.05 x TBD x TBD XxTBD
SC material
Cavity-Mag-CM w/Ancillaries
HLRF
Cryogenics

440
2,317

789
675

x 0.53
0.53
0.53

234
1,239

427
440

CFS 2,375 1,720 n/a (~1.00) x 1.00 ~ 1.10 x 1.4~1.5 x 1.4~1.6 +165
CE & Build. 
Electrical systems
Mechanical, C.Ventilation. systems
Hnling, Safety, Survey, & Alignment 
equip.

1,466
333
576

0.69

0.77
0.76

1.014
258
448

Sum 7,985 0.66 5,256 x ~1 x TBD x TBD x TBD + ~ 300 OkuY
à~ +250 MILC

Note;
(1.0)

ML-RF unit 
(500/250):
378 /186 = 0.49

All-RF units 
(500/250):
438/242 = 0.55 

(0.66)
To be justified to 
use  95% learning 
curve coefficient

To be justified using 
ppp and 
currency ILC Unit

180103: S. Michizono, B. List,  A. Yamamoto
240609: A. Yamamoto, S. Michizono (for ILC250-2024)
240819, --1015: A. Yamamoto (for ILC250 including e-driven e+ source 

40A.Yamamoto et al., 2024/10/15 Excel Reference: CostBasis20190315_20211110_20240610, (Sheet: Option A_for_MEXT-20240610) 
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ILC250 Cost Matrix (Acc. Area v.s. Acc. Tech. Systems)

A.Yamamoto et al., 2024/10/15 42

Excel file: Option-C –CostRandD-20170914-ay240603, Matrix OptionC

Acc. 
Area 
Systems
----
Common
E- source, 
E+ source
DR, 
RTML, 
ML
BDs
IR

Acc. 
Technical
Systems
----
CFS,
Conc. Acc. Tech

Mag & PS,
Vac.,
Der. & MDI, 
Cntl, LLRF, 
Comp./Infra.,
Non-L-RF
Specific

SRF Tech.
SC material
Cavity, Mag, CM
HLRF
Cryogenics 

Axis for integration to be switched
from Acc Technical System to Acc. Area System 

Based on Acc. Area System Based on Acc. Tech. System 



ILC Cost: Acc. Syst. Oriented --> Convenient to see 
energy upgrade effect for future.  

Cost-Update:
Unit [MILC]

ILC500(TDR)-2013
(2012-prices) 

ILC250-A-2017
(2012-prices)

Extension to ILC500
(2012-prices)

Extension to ILC500
(2024-prices)

Common 532 392 tbd tbd

e- Source 209 209

e+ Source 290 300

Damping RIngs 478 478

RTML 649 607

Main Linac 5,310 2,763 X ~ 2.1

BDS 341 327

IR 181 181

Sum 7,985 5,257

1.0 0.66

A.Yamamoto et al., 2024/10/15 43

Reference, excel-file: Option-C-CostRandD-20170914-ay240603

Work in Progress Similar
~ x 1.0

Similar
tbd
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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) 

A.Yamamoto et al., 2024/10/15 47

+/- 7mr split BDS beam bending section
à CE fo

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



Cost: ILC250 Option C (à A)

A.Yamamoto et al., 2024/10/15 48

Excel file: Option-C –CostRandD-20170914-ay240603, Matrix OptionC

BDS++ IP = (326+182) 
=> (> 500 x ~1.5 (?) ) 

escalation

BDS
+
IR



Technical Issues need to be studied
• Where is a realistic location to split the beam at the upstream end of BDS?
• How the beam interaction angle may be oprimiws with keeping 14 mrad. ? 
• How the IP cavern to be better optimized with the IP distance of ~ 30 m? 
• How the beam dump may be placed?  In particular, the photon dump location 

at the center (b/w two tilted beam) becomes a critical issue in case of 
undulator driven e+ source.  
• e-driven option may be managed without facing timing issues.
• Luminosity upgrade to be an issue ? 
• Muon shield an issue? 
• etc …   
Any advices will be appreciated. 

A.Yamamoto est al., 2024/10/15 49
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External Cost Review requested
• We have been requested by IDT-EB Chair, to prepare for the external review to 

be organized by the end of 2024, in hybrid mode (2 days, 4 hours per day). 

• The review committee members anounced:
• L. Rivkin (Chair, PSI), R. Brinkmann (DESY), J. Gao (IHEP), P. Lebrun (CERN), T. 

Raubenheimer (SLAC), and N. Holtkamp (Observer, SLAC)

• Preparation planned
- Nov. 8 (Fri): Introductory meeting with the ext. review committee,
- Nov. 21-22 (21-22?) : Internal review meeting in WG2 (online only),
- Dec. 19-20: External Review meeting (hybrid),

A.Yamamoto et al., 2024/10/15 51



Preparation for the ILC Cost-Update Review

Key Dates and Time (normally, 15:00 – CET, 22:00 or 23:00 JST):

———————————————
October: 

15: Task Force (TF) activity report for IDT-WG2, 
16:  TF, small group (acc. tech.) meeting 
23: TF, small group (acc. tech.) meeting 

November:
(6: TF general meeting)
8: Introductory meeting with the External Review Members (online)
21-22: Internal Review (online)
(backu;  21-22)

December:
(4 or 11: TF general meeting)
19-20: External Review (hybrid)
———————————————

A.Yamamoto et al., 2024/10/15 52



ILC Cost-Update TF work
Agenda proposed for the Internal Review 

Dates and Time Periods:
Nov. 21 (Thu) ~ 22 (Fri), (backup 20 ~ 21）:
5:30 - 8:30 ma (PST), 14:30 - 17:30 (CET), 22:30 - 25:30 (JST)
—————————————————

1st day — 24-11-21 (Thu):

14:30 (CET) Closed Session (committee):

14:45 Opening (Chair)

15:00 Report Session-1: ( Presenter)
15:00 - Overview (A. Yamamoto)
15:15 - Strategy-Methodology & Acc. Tech. 

(except for SRF) (B. List, N. Walker)
16:15 - Optional Studies (A. Yamamoto)

17:00 General Q/A & discussions / close-session
~ 17:30 End

•

2nd day, 24-11-22 (Fri):

14:30 Report Session-2:
14:30 - SRF (M. Ross, A.Yamamoto)
15:40 - CFS (N. Terunuma)                   

16:40  - Summary (A. Yama oto)

16:50 General Q/A & discussions / close-session

17:20 Close-out/
~ 17:30 End

A.Yamamoto et al., 2024/10/15 53



Summary
• ILC Cost-update TF work in progress. 
• The Cost-update Strategy and Methodology has been established to 

be based on the global currency unit of ILCU and the exchange rate of 
1 ILCU based on the 2024 Jan. PPP (extrapolated).   
• SRF cost update work in progress, with referring LCLS-II experiences 

as facts, and with new inputs from industry. The new inputs are being 
received by the end of October. 
• CFS cost update work in progress, with new inputs coming from 

professional consultants in Japan. (Tax-handling is to be settled)
• The Internal and External Review on the Cost Update will be held on 

20-21(or 21-22), and 19 -20 Dec. respectively, and will be prepared.
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