Report for TCMB on Jan.23,2018

 TDR validation working group (Jan.30 1PM~3PM)
e |LC500 and ILC250 overview (similar to AWLC2017)
(This part is open to the public)
Cost of ILC250 (TDR base) (similar to LCB/ICFA)
(This part is closed session)
* [ssues pointed out at previous TDR WG (on 2015)
-> already reported at previous TCMB

ILC250 cost (2017base in Japanese yen) ->2" WG (on early Mar.)
* Preparation cost ->2" WG (on early Mar.)
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My journey today.

BRR fomLE

My excuse:

| visited Hong Kong on Sunday and Monday for the workshop.
http://iasprogram.ust.hk/hep/2018/conf.html

Due to the heavy snow around Tokyo, my flight could not land on Narita airport.

Instead, land on Nagoya.
| stayed at Nagoya last night and get on the first bullet train from Nagoya to Tokyo (~¥300km).

After that | go back to Narita airport by quite-slow train (due to snow).

(I have to pick up my car at Narita.)
And | go back to Tsukuba by my car (but high-way was closed due to snow).

To make a long story to short, | lost one day (for the TCMB preparation) due to heavy snow.
TCMB on Jan.23,2018 2



ILC Advisory Panel in MEXT
15t survey of technological

spin-offs and Research trends (FY2014) MEXT
2"9 survey of technology issues Under ILC TF headed by

(FY2015) State Minister of MEXT

\ 4

Research contract ILC Advisory Panel

Established in May 2014

15t WG on Jan.18 15t WG on Jan.30
Particle and Nuclear TDR Validation Human Resources Organization and
Physics Working Group Working Group Working Group management Working
Group
Re-established Re-established Established
in Jan. 2018 in Jan. 2018 in Nov. 2015 Established
in Feb 2017

e Special Committee investigates critical issues required to judge hosting ILC.

e |ILC Advisory Panel’s Summary (Aug 2015)

* “Report on measures to secure and develop human resources for the ILC” (July 2016)

* A WG to investigate organizational and management issues was recently set up (Feb
2017).

e Particle and Nuclear Physics Working Group and TDR Validation Working group are re-
established to evaluate ILC250GeV.

* First working group will be held on Jan.30, 2018. TCMB on Jan.232018



Comments at TDR validation WG (on 2015)

1)risk in terms of cost ARXAME TDJ R VIZE 9 5:ERE

(1) 2ELEELET BN EORBYNSUERASNGLE BB A TORBEMKRERBRLE-REYEL->THY. BRNEET
DFEZZERELI-GE. RRIHNEERANTOR DRBYZEB T EBNAHALE . BRELTRBIZRAN DGV EITBEL D
=

Estimates are based on selection of the optimum situation at the present time, such as the
adoption of estimates of overseas companies with various experiences. Considering the
procurement at domestic companies, the cost actually exceeds TDR estimates. It is necessary
to keep in mind that the estimate has little margin.

BEEEFADORFELYTIERN-BNOREXREDRBLYELRIDTFTETHD, ERMIZHTETHIEN KR THLHDT. 2D
LeEiREt ., LT Ao M@ LD, TD LT ERTOFREICE T, EREELNERMLGIR MRS DERIETEDSHDORIEEK
R,

Superconducting cavities will be estimated by domestic and overseas manufacturers. Since
international sharing is a major premise, it is appropriate to make this comparison. Then, in
domestic procurement, we will explore countermeasures for domestic companies to
demonstrate international cost competitiveness.

TCMB on Jan.23,2018 4



Comments at TDR validation WG (on 2015)

1)risk in terms of cost AAME TDJ R VIZE9 5:ERE

(2) AHETEABOMEZASBETHS, MEZAOEIEIZ S, BRE BREO-ATABELLDH, TORBTHABRONDIE, RU. BEMERS
ENERTEEVMGEICIERELIARNTVTITDENDETNALIHY . BEHNLE, BEEMEER - VF/44ED21—ILO—RKXOIRMFETIE, BUNX B H
BFL—H—(EXFEL) DEBHEIR LR L T2% LESRBLONTLAY, §#. FHMETOKRREREFTZ DD, EELLITHESISSLLIREIXDIER. &
AT LB OBENBE,

A large number of cavities are necessary in this project. Although high purity and high-grade Nb is
required for the production of the cavity, the number of suppliers are limited. When the target
acceleration gradient can not be achieved, it leads to a large cost increase. A set of cost estimates for the
superconducting acceleration cavities and cryomodules are estimated to be as low as 72% compared
with the actual production cost of the European X-ray free electron laser (EXFEL). It is necessary to
reduce the mass production cost and verify the system.

ZATHEIZDWTIE, AVTYMDSEEASARTETEDFEAFERIILTNS, ZATHILTH (—REEE) MDA T YHANDRTARIZED T4
AOBEIZEDETOIBRARSGEREIN . EEDEARBIUICA LTS, CO=6H. ICHABEET MBI AZRECOVT, + oL RBELEFEDIENTES,
EXFELIFEERMR TLE—LOSvi 3= o OBBEICEITL TN, EXFELTO M ERER (XHF R NDORBEM LIZHEELILEAON ., B OREXELGLICHRS
TEFECTHD, EXFELCORRBREENL., FVEEOBSVAEBEMLGEELEM. IRMERRZIZES . KETIELCLS-I AEERFTHY. BK TOEERM - FAFR
FlERBALTE-, BAERNTOEERATIL. ILC EBAPMIC. TEILEMERAEHET S,

As for the niobium material, we are deeply considering adopting a method of direct-slicing from the Nb
ingot. In this case, the process from the ingot shipment from the Nb mining plant (primary producer) to
the disk manufacturer is greatly shortened, and the production efficiency dramatically improves. For this
reason, we can have sufficient prospects for the material procurement required by ILC.

EXFEL has finished construction and has entered the stage of beam commissioning. It is thought that the
manufacturing experience at EXFEL contributes to the improvement of the accuracy of the production
cost, and it is planned to inquire overseas manufacturers. Based on the expertise in EXFEL, we will
explore the mass production technology and cost reduction with higher accuracy. In the United States,
LCLS-1l'is under construction, mass-production technology and procurement system in Europe and the
United States are matured. For mass production technology in Japan, plan the demonstration of
industrialization technology during the preparation period of ILC.

TCMB on Jan.23,2018



Comments at TDR validation WG (on 2015)

1) risk in terms of cost AAFE THDJ A VIZEH9 HiRRE

(3) orROEBYDEHEEFREST. SMEAZAENEETERAZOREESIET BIBE DIRME EHA—H—[CEALASHEND) EEE/TRET
BB, Et= B A—H—DSIELEICET S AT F U AR FERAE TR TERNE S, BT EANBATIETNAHY, BESFLE,

Unlike the assumption of TDR estimate, consideration should be given to the cost increase (in case the
production is dispersed to several manufacturers) when each participating country shares the production
of components etc. in their respective countries (in-kind contribution). In addition, If the maintenance
for equipment procured from overseas manufacturers can not be done in Japan, maintenance costs may

increase, so it is necessary to pay attention.

KEMEZFRDAFITIRELT TICEBRALLLGSTEY . BHAREDILDELZLFEAINTNS, BHAHESRTBARDOMRFIFERT L LEREGEEICIE
TEDTULVELY, EXFELETEIICHR T 4. #91/10 R7— )L TOEERZRICEY . BEEMRERBMEIRAMNEL, TOREELENL-BLLIEELETILOEELAALL
TW2, SNE-EETOHHIEIRAMEBR LA DN, — A TREVERWEHREEHET ICLICLIIRMNALERDEICLIBENVI Ty I EEEL-5T
DTHY., MENSTMENDIDENH D, (COXIEHRIK. CERN-LHC FHHEIZH T BnEH A ER, ZEL-CE£EMTOMRERH QRMEHDRZED
5B N) TOEBENHS,

BOADCIEL-ERICEATIRTE. BASMEELOBAICE>TITHOHNEARNELDTHS, MO BFLUUM o, RFEXOHBILEZRLFREFEHIEYTC
ET.ERNTORFERAN., FEICEARLGVWEIITHIET S, REOCHFE - EFHFEICEVTL, RTFOHXELLEZEHL . HE - E# 1% (Plug-Compatibility) (2
DLTO. RYRDEEDLEICHENEHONTEY ., HABRICEWTHRITRSFAAIEETH S,

The bidding of the large accelerator is already an international bid, and many of overseas manufacturing are in use. The
use of overseas manufacturing is not a big problem. With the mass production experience of about 1/10 scale in the
EXFEL project, the manufacturing cost of the superconducting accelerating cavity has improved the accuracy of the
mass production model. Distribution in participating countries is a factor of cost increase, but on the other hand it
brings the cost reduction by ensuring international competition and mutual backup function by multiple companies,
and it needs to be evaluated from both sides . (Such effects have proven among ordered companies (efforts to increase

cost saving effect) at the time of manufacturing the superconducting magnet in the CERN - LHC project.

Maintenance of equipment procured from overseas should be done in cooperation with overseas participating
institutions. And from the beginning of construction, we aim to design to make common maintenance work, so that
domestic maintenance cost will not increase unnecessarily. Even during the current pre-preparation period,
development is underway with the negotiation concerning compatibility (Plug-Compatibility) with commonality of

maintenance. Sufficient maintenance is possible in Japan. 6
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Comments at TDR validation WG (on 2015)

1) risk in terms of cost AXARE TN AVIZET HiRE

(A)ro R ITE%E BRMOBBELSOI-TBENRICETIRE O RILADEBEKDRABESLTIFTIEISTETANE
BREDVRAVEE . FAER. REORBYMNSRENTVASEER. SLUVBENEBEDVRN7 YT EORMEANDH IS RDIEFDRLE,
(CFS) Investigation on location conditions before construction, investigation on location
conditions including infrastructure such as inflow of environmental water into the tunnel,
investigation of risks of unforeseen circumstances in infrastructure construction are
necessary. Items (that are missing from the current estimate) should be listed and the

countermeasures against cost increase should be considered.

AETOERIZONTIE. M. (3) ZOTHEEE TORKEBIAR) IOBREITHLTITS.

ZTORE. IBEOREEXRICBEVLVT. TDRTRAFNTO AR BN BRRELEICFRIFMIERRVZOIRMERL. RhTLSHDIC
DNTIFAIGRDRE R VARG EHBE TOIRMNTIEZITI,

Fto, ARMEADRIGIC OV TIE, BREEANFAE LR RELEICEYIR NIRRT AL LY B R ME SRS
SEITOEDEEZD,

As for the indications in this section, it will be carried out in consideration of "1. (3) other
supplementary expenses (items not yet described in TDR)". We will check the
countermeasures and costs associated with the unexpected events written in the TDR. We
will investigate the countermeasures for those that are missing, and calculate the costs to
the extent possible .Regarding the increase in costs, we believe that we will avoid a simple
increase in costs, for example by searching for the cost reduction by the re-design.

TCMB on Jan.23,2018 7



Comments at TDR validation WG (on 2015)

1)risk in terms of cost AAXAFE TD') A VIZE 9 5iERE

(5)EReL A EEET 5 L TR, ZORMASCEEREEARMBEELE TS, BIH - L E R R LR ET 515

B IRKE TR EFOAMODERZITI (BN O EHBED STERICEAT HIAMDZEHENER) FICLY. ENDER
PRBREEGDO ., RRICBDEGABENTOR TRESNEZARE (ZRERIRLD/S) EBEBETIEETMLHY . BEVDE,

In establishing an international framework, the administrative management cost becomes
necessary. Especially when setting up a new international research institution, we will hire
human resources such as engineers at research institutes (many overseas research institutes
hire a lot of human resources for the construction), etc. and additional expenses are
necessary. As a result, actual personnel expenses may exceed the personnel expenses (1/5 of
the total construction cost) estimated by TDR.

BANKRANT DEEICHELGLAM (581 7) 2L T, TOR TlE. EE#ENERNICHRESNDISEEICENVT. F
BEHEIAAMBATRIINTNS, F-—EOLETERZRLITOIEN BEETILICEEN T, EEXMFHE
LHLY ., FPEHRBROHE T MEEEAM (FH EOREZREILT HENBZIoN TS, -, KEKF V3
VISUTREBREEZEO-ARERPBMOIRMEREL TS,

With respect to the personnel (labor) for hosting Japan, TDR is including administrative
management costs when international organizations are set up in the country. Also, it is
included to outsource the operation at a certain ratio. From the beginning of construction, it
is considered to optimize the distribution of property costs and human resources (labor)
expenses within the total budget framework. Also, the KEK action plan is considering the cost

of this preparation period including administrative expenses.

TCMB on Jan.23,2018 8



Comments at TDR validation WG (on 2015)

2)Issues on technological feasibility £ ffiiEm CHXERIRAIaetE(ZRE I 55ERE

(1)TOR TRENT=, BEDERIEICH T A HENEREE R TLERSNSEVSETRTORHEA-TEY. REHTEEADHEN,
F BERICBOVTEEECEREELRILICE S ML IERVEMEFEOEHNFICLLITANDEZTDORANEELLLD T, HIEEK
[ZRBOMLLY BERFBF TOERYPR T, BERUREREICKRRSEIL(SRBYDHEZZHT)  REKMORHEIL, A—H—
~DHREFMBERVEERTOHEROM, BRICETHRTEEEINEE,

The TDR design is based on the premise that the performance at the past achievement value can be
achieved even with the mass-production of the actual machine, and the design has small margin. Also, at
the time of transportation, performance degradation due to shock and temperature change, occurrence

of unexpected damage. more margin for the number of production is desired.

In preparation period, stable production of target performance (including improvement of yield),
establishment of manufacturing technology, transfer of manufacturing technology to manufacturers and
securing of mass production structure, technology accumulation in Japan are important.
KEK792avToUICEDEREHFHRMICKREMNGERE . RITEMEEDINKERL TS, KEK RICEERER-ETIILTIHEEHEL
SEERMERIIT %, =, T THNADOE (EE) SNHMEBEROMRERIELITU BEITHESYR VDR, MEREM RS
EREEEBAICEDIEBIEELLTED D, CNITKYIRIVZRLL, Hffi- 2R OB ETHE -BEORALEZBEIET ., REHICH
LT10%IZxf 53 B ZERAY, EXFELICE WL TEGESh TS,

Based on the KEK action plan, we are preparing full-scale examination and technical demonstration
during this preparation period. We will build mass production facility in KEK and verify mass production
technology. We will also verify the performance of accelerator elements transported (transported) from
overseas, will demonstrate performance maintenance by international cooperation and overcome the
risks accompanying transportation. This aims to reduce risks and improve accuracy on both technology
and cost. The number of cavities produced already includes a construction plan with a likelihood of 10%
for the required number in the TDR. Cavities corresponding to 10% of the required to the ILC are
manufactured in EXFEL. TCMB on Jan.23,2018 9



Comments at TDR validation WG (on 2015)

2)Issues on technological feasibility £ ffiiEm CHXERIRAIaetE(ZRE I 55ERE

(2)/M LY R T ATORMEREENH 1L TH, RT—ILORAEB KRS R T LT AMR(LHME. XA TO R
EUMNKEILBIEND. ILCIZ DN B M EERFE L CEREINBEXFEL DEB KRB VERIN-REE T2 ATk i<
EdARAELNEE,

Even if there is a technology accumulation in a small-scale system, uncertainty in terms of
technology and cost will be significant when considering a large-scale system with a different
scale. It is important to see the technical feasibility based on the progress and experience of

EXFEL (where the technology leading to ILC is adopted).

EXFEL EHEIZH THRRERIZDLTIE, I TICEBENGEREHREENEHOSN TS, COH L. 452, BFRMEEMTRYND—9-032
ZTAD#ENEL, RIDSLEBRET, ZLORBAXEIN TS, COEBRMLEEMXRICSELEBIICS - BrkL TL, KEK
T, 3 TIZ, 28IZEY . S % ZHESHARDHETEZEDESY(EXFEL ZRARN)TIREL . HTOMAEK . ILC TORMDIEILIZENHZEH%E
BAHAERTND, - KEKFTIL 3V TSVICREDEREHFYRMICABNEGRE. BRI RIAZENHDIFETHD,

Experience in the EXFEL is shared internationally. In this field, international technology
network / community are strong, and many experiences are shared including successes and
failures. We will continue the active participation and contribution to this international
technical exchange. KEK already has sent the researchers to DESY (hosting EXFEL) twice, and
is making efforts to takie over the technology for ILC. Also, based on the KEK Action Plan, full-
scale survey and technical demonstration will be carried out during this preparation period.

TCMB on Jan.23,2018 10



Comments at TDR validation WG (on 2015)

2)Issues on technological feasibility £ ffiiEm CHXERIRAIaetE(ZRE I 55ERE

(3)zmesiEd 2ERONAMORE RIS DOHRS EOR, HICERNIH— L RETELY  EROIATHRLTRLRE DI R—Hh M

T 5O DMRBRIERMOHEILICOVWTRRBLERSCENDE, —RIZ, RSB TRESN-HREHEA LIF T—DDBAMIZHA LI HERIZITER
YEWTOREMNMEMT 510, FENBRBEEEZNETIEEEL. VATLAELTHALITAEOEEMEEITRET SR MMREN B E,

(Quality control) Cooperative quality-assurance among multiple bases should be considered. Especially, it
is necessary to obtain prospects about the establishment of performance reproducing technology (same
quality at multiple bases) by such as internationally unified quality control. Generally, when assembling
parts manufactured by different organizations into one component, connection troubles increase. In the
case where each country shares parts production, consistency check for assembling as a system is

necessary.

REDFHEMEFHMICEVLTE. RTFOEEILEERL. HE - B #2114 (Plug-Compatibility) [ZTDWLTH ., MYRHEEDLEIHELNEHLN TS,
S1-Global FHEIZH T, HEUA TR ESNBEEMREREEHE L TEEDISIAED 12— IILAICIALEE S EIIL-EEN H D, FE DA EE
ERETHEEICIE. VAT LELTEESHARN SIS EHFHBPICSSITHRTEERS,

Ft=. COHREHTIE. EREMAGSBGEMER TR R DS EL T, Tesla Technology Collaboration (TTC) AY, BERHESN ., ZLOTOC /ML BT HHMEBD
TR (R IRERE ST MR IR - 1F R FMTRELD) N TICHEEL THY. BALIEBMICS I, BEEL TS,

Even during the current pre-preparation period, we are developing the mutual compatibility (Plug-
Compatibility) for the commonality of maintenance. S1-Global project demonstrated a common
cryomodule operation connecting superconducting acceleration cavities manufactured in Japan, Europe
and the United States. In the case of sharing parts-production in each country, further consideration will
be repeated during the preparation period so that consistency can be obtained as a system. In addition,
in the SRF filed, Tesla Technology Collaboration (TTC) is held every year as a place of international
technology exchanges, and overcoming the technical problems common to many projects (technical
exchange and information exchange including failure experience) are moving forward, Japanese
researchers participate and contribute actively.

TCMB on Jan.23,2018 11



Comments at TDR validation WG (on 2015)

2)Issues on technological feasibility £ ffiiEm CHXERIRAIaetE(ZRE I 55ERE

(4)BiDEEMRECERMEAEDEEWHZOBR AN D, HERIAT+OUERE. fIZE. E—LXVTOETE. BE
REENRZITOND, CNODERBESSICBEL., A B2 ReZ AL T2, BAEERICMIT-IREMGIAZERF - 46
DIRERERET HENRDE,

(4) From the viewpoint of securing the reliability of operation and maintaining the required
performance steadily, some equipments show insufficient performance demonstration, such
as beam dump, electron source, positron source etc. It is necessary to clarify the desired

target performance and to formulate a practical R & D schedule to achieve the target.

TDR T REEER R AL D CHEHE R (. E— LS VT | GEFIRGEDREHER ., HiTRAFEADIMYMBAHMRIESh ., HTRE IR
HENTNS, KEKFI2av TV ITEDERERHMIC. SOICKEHTIEE. RTEAEEHLFETHD.

In response to the suggestions from the TDR verification working group, efforts to design
beam dumps, positron sources, etc. have been strengthened, and detailed technical studies
has started. Based on the KEK Action Plan, we plan to further advance full-scale inspection
and technical demonstration during this preparation period.
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