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Hitachi Company Profile

@ Founded : 1910
@ Consolidated Revenue*: ¥9,315 Billion
@ Employees*: 361,745
® Group Companies*: 913
@ Main business activities in :
— Power and Industrial Systems
— Electronic Devices
— Information and telecommunication systems
— Digital Media & Consumer Products
— High Functional Materials and Components
*FY 2010
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Development of Accelerator Devices by Hitachi
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Motivation for This Study

- Experienced in Accelerator Devices,
Magnets(Normal/Superconducting), Vacuum Chambers, etc.

- Contribution to ILC development and production

- Participation in SRF2005, Visit to DESY in 2005

- Manufacture of KEK STF1 Cryostat

- Launch Cavity Development, Completed our First Cavity
(TUPOO030)

GDE/KEK members visit Hitachi on Feb. 8th, 2011

ate | Col otes
o.
1 2/8 Hitachi Hitachi / Tokyo Cavity & Cryomodule -
2 2/8 Toshib: Toshiba / Tokyo Cavity & Cryomodule
ILC-SCRF Status and Ll o2 i 1y & Cry
= v e 2 3 219 MHI MHI / Kobe Cavity & Cryomodule
Preparation for Industrialization of 4 2/9 TokyoDenkai TD/Tokyo Nb Material / Sheet
Cavity and Cryomodule 5 2118 NingXia,NTIC NTIC/NingXia  Nb Material / Sheet
6 33 Zanon INFN / Milano Cavity & Cryomodule
7 3/4 RI RI, Koeln Cavity & Cryomodule
8 3/14 AES AES, Cavitu & Cryomodule
Akira Yamamoto, Marc Ross, Nick Walker 9 315 Niowave Niowave Cavity & Cryomodule
ILC-GDE PMs and SCRF APMs 10 3116 PAVAC PAVAC Cavity & Cryomodule
Prepared for visiting SCRF cavity/cromodule vendors,
GDE members: PMs, and RDs / Cost-experts / Experts from Lab (shared regionally)
Feb. — Mar., 2011
roject Managers, ILC SCRF Industrialization 1 GDE Project Managers, 11-02-08 |
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-A Model for Industrialization

ILC Site

1

Responsibility
-Lab : performance

Company : build-to print
manufacturing!

(performance is comfirmed by Lab)

+ upper radiation shields ({ ;

Hub-Laboratory A Hub-Laboratory B
-Cryomodule testing facility_ ________|
| | -cryomodule assembly factory <—— Cavity & Q-mag
i | (including cavity string assembly) !
: A A | -
| .
i ore-assembly factory support post + 2K GHe return pipe +
i A
! N
|
i parts supply company| | parts supply company
ey Sy Sy SRy ——
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n Study of Cryomodule Mass Production

Specification of ILC Cryomodule

Total Length 12m

Cryogen Saturated Superfluid He
Cooling Temperature 2K

Radiation Shields Dual Shields (5K, 80K)
Support Post GFRP Cylinder Type

Average Field Gradient  31.5MV/m (Operation)
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- Boundary Condition of this study

» Production Quantities and Period (presented by GDE)

Parameters Value

# 9-cell cavity 14,560 ---> 16,000

# cryomodule 1,680 ---> 1,700
Set-up & Pre-production period 2 years

Full production period 5~6 years

# cryomodule / year (total) 280~340 cryomodules / year

tities production In 6 years @one factory
EK-STF type, Dual shields (5K, 80K)
ssure Gas Safety Code in Japan
m temperature
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Cryomodule Assembly Flow

Cryomodule Assembly Flow developed in STF1

Upper Cold Mass Assembly 0 N |  ; 9 :

Cavity String Assembly, Alignment

y

Cold Mass Assembly, Alignment

Tube Welding, Leak Test

Pressure Test, with Examiner

Lower Cold Mass Assembly

Cold Mass Insertion into Vacuum Vessel

Outer Parts Installation (Couplers, etc.)
@) Vacuum Vessel Closing
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Examples of Factory Layout

— Mass production layout study using KEK existing assembly hall

© Hitachi,Ltd.2011 All rights reserved 9



<S8 An Assembly Hall in KEK site

Size of an Assembly Hall Building : 120 m x 50 m
Infrastructure : Crane, Electricity, Water

120 m

50 m

30

20 ton Crane x 2
e

A Carry-in Entrance
W4m x Hom
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-An Assembly Hall in KEK site

Factory Layout of Cryomodule Assembly
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-An Assembly Hall in KEK site

Factory Layout of Cryomodule Assembly

T Pre-assembly Factory
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-An Assembly Hall in KEK site

Upper
Cold Mass
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B An Assembly Hall in KEK site

Takt time 5days/1module

A/A 1 2 3 4 5 6 7 9 1St month 16 [ 17 | 18 | 19 | 20 | 21 1 2 3 4 5 6 7 8 2nd month 17 1 18 | 19 | 20 | 21 1 2 3 4 3rd month
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-An Assembly Hall in KEK site
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9-2

Night and Day Shifts at an Assembly Hall

* 5K, BOKD TRV — LR IRIFZL— & EhIKER BN S TERIT AR (EB) 4525,

Large Parts (every night)
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- Night and Day Shifts at an Assembly Hall

Takt time 3days/1module
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S New Assembly Building
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- New Assembly Buildin

Takt time 3days/1module

A/A 1 24 8
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New Assembly Building

Takt time 3days/1module

1-st Month 2
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. . .
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|No.;5 =71 Zl—J2 Z)—J3 Zl—J4 ZN—J5 Z—J6 ZN—=2J7 Z)—78 ZN—=79 Z—210 | guu—J11 | F)—712
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*
»
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*
% Yo
4>‘
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# L
*
LR
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.'
R
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2)5|‘f‘/§|1$;‘m"lakt‘&ib\$'l37:$|ﬁ%Tlﬂlviﬁiﬁrw\lg‘eﬁlbg (6 B5Mi)
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1 No.10 | sp—F1 | sgp—do | spu—J3 | sn—F4 | spu—J5 | su—F6 | su—77
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- Cost study of Cryomodules mass production

unit:%
A B C D
Use of an Existing |Case Awith Night o Case C built at
Case Assembly Hall and Day Shifts New Building Company
Quantities of cryomodule [212] [340]
1 All parts production cost 62 % 96 % 96 % 96 %
(excluding cavities) @ 1.00 @ 0.96 @ 0.96 @ 0.96
5> |Labor cost 29 % 48 % 36 % 36 %
@ 1.00 @ 1.04 @ 0.77 @ 0.77
3 |Buildings cost 9% 11 % 22 % 22 %
3-1 Pre-assembly Bldg (1.9%) (3.1%) (3.1%) (3.1%)
3-2 Cryomodules Assembly (7.0%) (7.6%) (19.1%) (19.1%)
Equipement
3-2-1 6.2% 6.29%¢ 8.7% 8.7%
Clean Roometey | (62%) | (82%) | (87%) | (87%)
3-2-2 Remodeling ((0.8%)) ((0.8%))
[0) (o) [0)
32:3|  Building ((05%)) | ((10.3%)) | ((10.3%))
(120m x50m) | Warehouse | (200m x50m) | (200m x 50m)
(Land,
3-3 Extra - - — deapreciation
charges etc.)
Total 100 % 155 % 154 % 154 % +a
@ 1.00 @ 0.96 @ 0.96 @ 0.96
>Labor cost : estimated by workhours of direct workers ( rate :200$/Hr)
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Summary/Conclusions

1. Studied cryomodule mass production in 2 cases

2. Got 12.5% production @an assembly hall

3. Got 20% production with night and day shifts
@an assembly hall

. Show 20% production @ new building

Cost study In 4 cases

an assembly hall with night and day shifts

new building >> similar

site cost will depend on the site

crete study
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