
September 13, 2007 KEK EDR Kickoff Meeting 1

A Sample Project Schedule for 
Cryomodule Design

Rich Stanek
September 14, 2007



September 13, 2007 KEK EDR Kickoff Meeting 2

Cryomodule Design Schedule
• This schedule looks at the cryomodule design process up 

until a “Ready for Large Scale Production” date
• It creates logical links between tasks and does not impose 

an “end date”
• Type V becomes ILC-1 (first ILC prototype)
• Think of this as a “tool to help make decisions”, dates and 

dependencies can change
• Initial Criteria

– Include feedback from XFEL, STF, ILCTA into design process
– Allow for a parallel ACD design effort 
– Down select to get the best overall design for ILC_1
– Cavity shape decision should be as late as possible and be 

driven by measured performance (data from test systems)
– Provide for CM Pre-series production (same time est. as XFEL)
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Critical Links
• Define the dates when test results are available

– Get schedules for XFEL, STF, ILCTA (Hans, Norihito, Harry)
– These dates DRIVE the schedule (VERY IMPORTANT)

• Building, installing & testing cryomodules takes time
– Important to DEFINE level of tests needed (in a CM operating in 

a string or just a bench test) => How do you define reliability?
Realistically:

• FLASH & XFEL will validate Type III+ design
• ILCTA will validate Type IV (low statistics)
• ACD design will be validated at STF-1 & STF-2 (low statistics)

• Type V (ILC_1) Design takes dependencies from 
– Type IV Design Complete
– Some portion of XFEL Pre-Series Complete
– ILCTA Results Available
– STF-1 Results Available
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Critical Links (Cont’d)

• Cavity Shape Decision 
– Allow different shapes in CM design model (so 

decision can be as late as possible)
– Make cavity shape decision when data available: 

XFEL Pre-Series complete + STF-2 Results 
available and ILCTA has a full Type IV+ RF Unit

– DRIVES THE “READY DATE” VERY LATE!
– (See later slide for an alternative)

• Allow ACD Design to go on in parallel
– Use KEK STF schedule information for this part of schedule

• At the very end, move forward with only one 
design that incorporates best of all worlds
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Critical Links (Cont’d)
• Industrialization of the Type V design starts as soon as 

Type IV design is complete
• Pipe size decision & cryogenic design goes quickly
• Able to make decision on Large Grain/Small Grain 

independent of cavity shape
• If there was considerable “float in the schedule” allow that 

task more time => people are busy so things take longer
• Many tasks go in parallel meaning lots of people are 

needed and international participation is required
– Must get people to take responsibility for parts of the design 

and for delivering an evaluation for final decision on time
• Evaluation = specification of parameters + quantification of all

alternatives + criteria for validation + decision tree
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Milestone Dates
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XFEL, ILCTA, STF
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Design Work
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End Game
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Results and Alternatives
• If you follow the dependencies as described:
• Milestones

ILC_1 CM Accepted as Baseline 4/19/13
Ready for Large Scale Production of ILC CM 4/17/15 

• If you allow the dependencies change:
– Decide on a cavity shape after STF-1 results 

available + STF-2 CM built but not tested + ILCTA 
running (but NOT new refrigerator => low rep rate) + 
Type ACD design complete

• Milestones
ILC_1 CM Accepted as Baseline 4/23/12
Ready for Large Scale Production of ILC CM 4/21/14 
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Summary
• What has been presented is just a very rough look at the 

cryomodule design process up to “Ready for Large Scale 
Production of ILC CM”

• Take the results as an indication of one scenario
• Changing the dependencies or durations will make the 

results very different
• Next step is to impose an end date and see how fast 

things have to go and what dependencies need to be 
dropped to meet it

• Very important to define the criteria for validation of a new 
design (upfront) => up to this Technical Group & PMs
– # of parts fabricated and tested?
– Hours of bench test / simulated behavior (lifetime test)?
– Requirement to be tested in # of cryomodules?
– Requirement for test with beam?
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