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ACCELERATOR DESIGN & 
INTEGRATION MEETING

CONVENTIONAL FACILITIES
AND SITING GROUP

OVERVIEW OF CFS EVALUATION PROCESS
AND NEAR TERM PLANNING

V. Kuchler
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CFS Alternative Evaluation Process
• CFS and Area System Points-of-Contact Work Together to 

Identify Changes in Criteria and Requirements Between the 
RDR Design and the Proposed Alternative

• This May Require Interaction Between One or More 
Area/Technical Systems and One or More Iterations

• Once Criteria is Firm, the CFS Design is Reviewed and an 
Alternative Design Solution is Generated and Cost Estimate 
Developed

• CFS Has Separate WBS Cost Estimates for Each Area System 
and a New Alternative WBS Cost Estimate will be Generated, 
Compared to the RDR Cost, for Each Affected Area System

• CFS WSB Cost Sheets Will Contain Both the RDR Base Cost and 
Alternative Cost with Unchanged, Changed, New and Deleted 
Line Items Distinctly Identified

• Cost Information Will be Available to Each Affected Area 
System and forwarded to PM’s and P.Garbincius
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Klystron Cluster Alternative
• This Was the Process Used to Evaluate the Klystron Cluster 

Alternative
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Klystron Cluster Alternative
• These are Back-Up Detail Sheets of the CFS Cost Estimate
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Klystron Cluster Alternative
• These are Back-Up Detail Sheets of the CFS Cost Estimate
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Klystron Cluster Alternative
• This is the High Level Roll-Up of CFS Costs for the Main Linac
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CFS Proposed Points-of-Contact
Electron Source

Axel Brachman & John Sheppard  - Tom Lackowski 
(supported by M+W Zander)

Positron Source
Jim Clarke  - John Osborne

Damping Ring
Susanna Guiducci  - Tom Lackowski

Ring to Main Linac
Nikolay Solyak  - Vic Kuchler (supported by M+W Zander)

Main Linac
Chris Adolphsen  (Klystron Cluster)  - Tom Lackowski
Shigeki Fukuda  (DRFS)  - Atsushi Enomoto

Beam Delivery System
Andrei Seryi - John Osborne
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Working Assumptions (WA) for SB2009  - 2a
“Single tunnel solution for the Main Linacs and 

RTML, with two possible variants for the HLRF
(a. Klystron Cluster Scheme)
• This Evaluation has been Completed
• Civil Costs were reduced ~25% (~$300M)
• 3 Shafts were Added
• 4 Surface Sites were Added
• 10 Buildings for Klystron Cluster Surface Equipment 

were Added
• 28 Refuge Areas were Added in Accelerator Tunnel
• Other Cavern Volume was Reduced 25%
• Air Treatment Increased 25%
• Process Water Decreased by 54%
• Electrical Decreased 25%
• Piped Utilities Increased by 370% for Sprinklers in Tunnel
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Working Assumptions (WA) for SB2009  - 1
“A Main Linac length consistent with an optimal choice of 

average accelerating gradient (currently 31.3 MV/m, to 
be re-evaluated)”
• Difficulty Rating  - Straightforward
• Area Systems Affected  - Main Linac
• Change in Linac Lengths (Based on e- and e+ Linacs with 

both Accelerator and Service Tunnel) Will Result in a 
Potential Cost Difference of ~$54K - $80K/m of Main 
Linac Length Change
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Working Assumptions (WA) for SB2009  - 2b
“Single tunnel solution for the Main Linacs and 

RTML, with two possible variants for the HLRF
(b. DRFS Scheme)
• Difficulty Rating  - Straightforward
• The Asian Region Will Lead This Evaluation
• Area Systems Affected  - Main Linac
• It Will be Completed Using the Same Process as the 

Klystron Cluster Alternative Effort
• This Alternative Could be More Suitable for Specific 

Regional Conditions
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Working Assumptions (WA) for SB2009  - 3
“Undulator-based e+ source located at the end of the 

electron Main Linac (250 GeV)”
• Difficulty Rating  - Straightforward
• Affected Area Systems  - e+ Source, Main Linacs, BDS
• Change in Linac Length (Based on e- Linac with both 

Accelerator and Service Tunnel) Will Result in a 
Potential Difference of ~$27 - $40K/m of Main 
Linac Length Change

• How Will BDS and e+ Main Linac be Affected ?
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Working Assumptions (WA) for SB2009  - 5
“~3.2 km circumference damping rings at 5GeV, 6mm 

bunch length”
• Difficulty Rating  - Straightforward
• Reduction in the Damping Ring Length Will Result in a 

Potential Savings of ~$51K/m of Damping Ring 
Length  Change

• Will Technical Criteria Change ?
• Will the Change Scale with the Tunnel Length ?
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Working Assumptions (WA) for SB2009  - 6
“Single-stage bunch compressor with a compression 

factor of 20”
• Difficulty Rating  - Straightforward
• This Rating is Based on a Direct Comparison to the RDR 

Solution
• Area Systems Affected  - RTML, Main Linac
• Location and Position of RTML Equipment is Dependent 

on the Reconfiguration of Other Area Systems 
as Well

• How Much Will Technical Criteria Change ?
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Working Assumptions (WA) for SB2009  - 7
“Integration of the e+ and e- sources into a common 

‘central region beam tunnel’ together with the 
BDS” 
• Difficulty Rating  - Moderately Complex
• Rating is Based on the Fact that a Very Organized Effort 

is Already Underway to Address this Alternative
• Area Systems Affected  - Potentially All Area Systems 

will be Affected
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Working Assumptions (WA) for SB2009  - 4
“Reduced parameter set (with respect to the 

RDR)with nb=1312 and a 2ms RF pulse”
• Difficulty Rating  - Most Complex
• Area Systems Affected  - Potentially All Area Systems 

Would be Affected
• For the CFS Standpoint, This Alternative is the Least 

Understood with Regard to Impact on Space 
Requirements, Utility Support and Technical 
Criteria

• A Similar Effort Comparable to the Accelerator 
Integration & Design is Likely to be Required
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Summary
• All Will Agree that There is A lot of Work to Do
• Successful Completion of this Work will Require Direct and 

Frequent Communication Between All of the Affected 
Area Systems for the Stated Parameters as Well as with 
the CFS Group Through the Points-of-Contact

• This was Directly Stated in the AAP Report
“The AAP encourages further exchange between the various area 
groups.  In many cases, guidance from the project managers is 
necessary for systematic application across the project.  For these 
CFS efforts to be most useful, it is important to define clearly the main 
assumptions and technical choices .”

• The CFS Group will Utilize it’s Weekly Video/Webex Meeting 
to Devote to Specific Topics and Ask Area System 
Representatives to Participate as Needed (current 
Invitees include the Project Managers)
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More Summary
• It is Essential that Milestones and Associated Completion 

Dates are Developed and Met
• The Remaining Working Sessions for this Meeting Should 

Devote Some Time for Initial Planning and Scope 
Development

• Pressure to Reduce Travel Notwithstanding,  Face to Face 
Meetings Like this one are Extremely Useful and 
Necessary

• Future Meetings Should Concentrate on Reporting 
Progress, Addressing Issues and Resolving Problems

• PM Facilitation (Refereeing) Will Prove Useful
• CFS Points-of-Contact will  Make Themselves Available to 

Participate in Any Coordination Meetings with Area 
Systems Individually or in Groups

• We All Need to Work Together
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