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ILC HiGrade WP7 couplers

Summary

§ ILC HiGrade base line strategy

§ XFEL Coupler Design

§ XFEL Coupler production

§ Sub-contractor: Fabrication/Cleaning & pre-assembly

§ LAL: Baking/Conditioning/Disassembly

§ ILC Higrade schedule scenaries

§ ILC Higrade cost scenaries

Add the ILC HiGrade coupler order to the XFEL order.

The goal is to get:

-a reliable design (an updated TTF3 design)

-full prepared couplers (cleaned & conditioned)

-the large XFEL production follow up

- a mass production cost!!!
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Design

TTF3 Accel 
prototype for 

XFEL

Toshiba 
prototype for 

XFEL

E2V Prototype 
for XFEL

Manufacturer design studiesBaseline

Design & tests

Laboratory Studies

ILC HiGrade WP7 couplers
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Design

TTF3 Accel 
prototype for 

XFEL

Toshiba 
prototype for 

XFEL

E2V Prototype 
for XFEL

Manufacturer design studiesBaseline

No prototype delivered

Bellow sleeves have 
been removed

Design & tests

Laboratory Studies

A warm bellow holder 
had been added

ILC HiGrade WP7 couplers
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Design

TTF3 Accel 
prototype for 

XFEL

Toshiba 
prototype for 

XFEL

E2V Prototype 
for XFEL

Design & tests

Manufacturer design studiesBaseline Laboratory Studies

No prototype delivered

The thread on the warm 
part for the antenna screw 

had been removed

Cu & 316L have been 
replaced respectively by 

CuBe2 & Ta6V

M4ààààM6

Re-designed

New 
cotation

New motor 
system

ILC HiGrade WP7 couplers
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Improvement of the push-rod design

Design example

TTF3 design XFEL design

Weld

Air

Vacuum

Air

VacuumAir trap

ILC HiGrade WP7 couplers
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Insulator axle (+/- 800N)

§ Pull tests

Design example
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"Design v1 D11 test 1 with StainlessSteelScrew"

"Design v1 D11 test 2 with
StainlessSteelScrew+BigWasher"

"Design v2 D12 test 1with
StainlessSteelScrew+BigWasher"

"Design v2 D12 test 2 with SteelScrew"

ILC HiGrade WP7 couplers
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XFEL Coupler production

Manufacturer LAL IRFU

Couplers during 
conditioning

Coupler on cryomodule

Couplers 
before 

conditioning

IRFU assembly kit

LAL assembly kit

Tools return

Parts, Consumables &Tools delivery

ILC HiGrade WP7 couplers
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Fabrication

Process

§ Mainly the same than TTF3

ILC HiGrade WP7 couplers
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Fabrication

Process

§ Mainly the same than TTF3

§ But with focuses on critical 
aspects

ILC HiGrade WP7 couplers
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Fabrication

Process

§ Mainly the same than TTF3

§ But with focuses on critical 
aspects

ILC HiGrade WP7 couplers



Mickaël LACROIX (LAL) ILC-HiGrade Scientific and Annual Meeting 18IN2P3
Les deux infinis

§ Class 10 clean room

§ US bath cleaning with detergent at 50°C 

§ Drying with filtered N2 and under laminar 
flux

§ Particle count

§ Leak test

Cleaning & pre-assembly

ILC HiGrade WP7 couplers
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Manufacturer LAL IRFU

Couplers during 
conditioning

Coupler on cryomodule

Couplers 
before 

conditioning

IRFU assembly kit

LAL assembly kit

Notifications (June)

First couplers of the 
Pre-series (1x12)

2010

Call for tender (March)

2011

XFEL Coupler production

ILC HiGrade WP7 couplers
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Localization

IN2P3 hall

LALLAL

Input
§ Clean couplers mounted on their test frames, 

stored in double bags and in transport boxes

§ Rate : 4 pairs/week (after ramp-up)

Output
§ Ready to assemble couplers onto cryomodules in 

IRFU/CEA (Saclay) : conditioned, as clean as upon 
arrival, dismounted, parts packed in separate boxes 
and in double bags filled with N² (rate : 4 pairs/week, 
i.e. one cryomodule/week)

ILC HiGrade WP7 couplers

E. Genesseau et al
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Process and infrastructure layout at LAL

Hall

ISO 7 (cl. 10 000)

ISO 5 (cl. 100)

Storage22

22

Unpacking (box)33 33
Unpacking (bag)

44
44

In situ baking55
55

Conditioning88
88

Ionic pumping66 66

Antenna adjustment77 77

Packaging1010

1010Dismounting99
99

Storage1111

1111

Expedition1212

1212

Reception11

11

ILC HiGrade WP7 couplers

E. Genesseau et al
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RT conditioning @LAL : traveling wave

Test stand Procedure

TTF3 àààà XFEL RF conditioning procedure 

H. Jenhani et al., NIM A 595 (2008)

ILC HiGrade WP7 couplers

XFEL 
parameters
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Conditioning of 2 pairs of TTF3 couplers in series

ILC HiGrade WP7 couplers

L. Lukovac et al
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Infrastructure àààà Current situation

Station ready by January 2011

ILC HiGrade WP7 couplers
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Manufacturer LAL IRFU

Couplers during 
conditioning

Coupler on cryomodule

Couplers 
before 

conditioning

IRFU assembly kit

LAL assembly kit

Notifications (June)

First couplers of the 
Pre-series (1x12)

2010

Call for tender (March)

2011

Station Ready (January) First delivery (February)

XFEL Coupler production

ILC HiGrade WP7 couplers
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ILC HiGrade WP7 couplers

ILC HiGrade schedule scenaries

Scenario 1

§ LAL First Coupler delivery date < IRFU First cryomodule assembly date

à In that case, all the first couplers can be delivered to ILC HiGrade

Scenario 2

§ LAL First Coupler delivery date > or = IRFU First cryomodule assembly date

§ Flow of coupler delivery > Flow of coupler needed at IRFU

à In that case, a pourcentage of the couplers can be delivered to ILC HiGrade along the production but 
the ILC HiGrade schedule may be delayed

Scenario 3

§ LAL First Coupler delivery date > or = IRFU First cryomodule assembly date

§ Flow of coupler delivery < Flow of coupler needed at IRFU

à In that case, ILC HiGrade have to wait the end of XFEL production, the ILC HiGrade schedule will be 
delayed



Mickaël LACROIX (LAL) ILC-HiGrade Scientific and Annual Meeting 29IN2P3
Les deux infinis

§ ILC HiGrade base line strategy

§ XFEL Coupler Design

§ XFEL Coupler production

§ Sub-contractor: Fabrication/Cleaning & pre-assembly

§ LAL: Baking/Conditioning/Disassembly

§ ILC Higrade schedule scenaries

§ ILC Higrade cost scenaries

ILC HiGrade WP7 couplers

Summary



Mickaël LACROIX (LAL) ILC-HiGrade Scientific and Annual Meeting 30IN2P3
Les deux infinis

ILC HiGrade WP7 couplers

ILC HiGrade cost scenaries

Scenario 1

§ Cost of 30 XFEL couplers < ILC HiGrade Budget

à 30 couplers will be ordered, everybody is very happy!!!! 

Scenario 2

§ Cost of 30 XFEL couplers > ILC HiGrade Budget > Cost of 24 XFEL couplers

à « n » couplers will be ordered ( 24 < n < 30), everybody is happy! 

Scenario 3

§ Cost of 24 XFEL couplers > ILC HiGrade Budget

à « n » couplers will be ordered ( n < 24), everybody is looking for an additional budget!!!!
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Manufacturer LAL IRFU

Couplers during 
conditioning

Coupler on cryomodule

Couplers 
before 

conditioning

IRFU assembly kit

LAL assembly kit

Notifications (June)

First couplers of the 
Pre-series (1x12)

2010

Call for tender (March)

2011

Station Ready (January) First delivery (February)

XFEL Coupler production

ILC HiGrade WP7 couplers
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XFEL Coupler production

ILC HiGrade WP7 couplers

Tooling ~ 2000€ per pair
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2009

Notifications (June)

Pre-series {1x24 units}
2010

2011
2012

160 (8x20)

240 (8x30)

384 (8x48)

End of procurement

Call for tender (March)

2013

ILC HiGrade WP7 couplers

XFEL Schedule
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‘Market Survey’ (June)

(Appel à candidatures)

2009

Notifications (Jan)

Pre-series {2x12 units}

2010
2011

2012

160 (8x20)

240 (8x30)

384 (8x48)

End of procurement

Call for tender (Sept)

2009

Notifications (June)

Pre-series {1x24 units}

2010
2011

2012

160 (8x20)

240 (8x30)

384 (8x48)

End of procurement

Call for tender (March)

2013

Delay of 6 months

ILC HiGrade WP7 couplers

XFEL Schedule


