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Cost and Schedule Preparation Karl Smolenski 
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Cost and Schedule Status and Planning 

 

Karl Smolenski for the Cornell and 

Brookhaven Teams 

• Cost Analysis 

• Schedule Development 

• Risk Analysis 

• EH&S 
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Review Process - Timeline 
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Org Chart 
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WBS 
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WBS 7 - Example 

WBS Manager Name 
1.7 Barley Power Supplies 

1.7.1    Dipole power supplies 

1.7.2    Quadrupole power supplies 

1.7.3    Trim Coil supplies 

1.7.4    Milestone: Power supplies ready 

WBS Manager Name 
1.7.1.1 Engineering design 

1.7.1.2 Specifications 

1.7.1.3 Procurement/Vendor Interface 

1.7.1.4 Rack Mounting and local wiring 

1.7.1.5 Controls interface 

1.7.1.6 QA and testing 
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Existing Work Complete (or 80%) 
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CBETA: The FFAG loop 

6 MeV 6 MeV 

• Cornell DC gun 

• 100mA, 6MeV SRF injector (ICM) 

• 600kW beam dump 

• 100mA, 6-cavity SRF CW Linac (MLC) 

+/- 36 MeV 

FFAG arc cells (32) 

FFAG transition cells (48) 

FFAG straight (24) 

42, 78, 114, 150 MeV    
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L0E contained approximately 7,000 square feet of Lab and Shop space 

Hall L0E before CBETA 
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70% of the existing technical-use space was removed for the initial phase 

Spring 2015 
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The initial installation was completed for the MLC and ERL beamline 

Fall 2015 
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The second phase will accommodate the new loop-layout 

Spring 2016 
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The second phase is almost complete 

Summer 2016 
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Project Management Timeline 
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BoE for each L2 
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• Started with an Excel template provided by BNL 

• Worked with L2 Leaders to make detailed cost 

estimate for each section (last year) 

• Added various overhead rates 

• This resulted in the first-pass cost estimate shown 

on the next page 

• Next steps after this review (June 15th CDR) 

• Have L2 Leaders revisit each section 

• Update costs based on the latest design and 

quotations / proposals 

 

• PI / PM to collect and build into schedule (MS 

project and cost analysis 

 
 

Cost Methodology 
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First Pass Cost Estimate 
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Cost Example 

Task description Resource Type hours Material $ 

Design/Layout In Test Area CU - Engineer 320 

480 AC power, material Purchases<$25K 4000 

480 AC power, installation CU - Technician 80 

Cooling Water, material Purchases<$25K 3000 

Cooling Water, installation CU - Technician 80 

7 Solid Stae Amplifiers (SSA) Purchases>$25K<$2M 450000 

7 Solid Stae Amplifiers (SSA) installation CU - Technician 160 

7 Circulators Purchases>$25K<$2M 70000 

7 Circulators installation CU - Technician 160 

7 Coaxial waveguide and connectors, material Purchases>$25K<$2M 26000 

7 Coaxial waveguide and connectors, assembly CU - Technician 80 

7 Coaxial waveguide and connectors, installation CU - Technician 80 

7 Solid Stae Amplifiers (SSA), Testing CU - Engineer 320 

Testing Hardware and fixtures Purchases<$25K 5000 

LLRF Specification, Schematics, Documentation CU - Engineer 480 

LLRF PCB Layout CU - Engineer 320 

12 LLRF boards, material Purchases>$25K<$2M 36000 

12 LLRF boards, assembly CU - Technician 80 

12 LLRF boards, testing CU - Engineer 160 

8 Slow Analog I/O Boards, material Purchases<$25K 8000 

8 Slow Analog I/O Boards, assembly 

CU - Electronics 

Technician 160 

8 Slow Analog I/O Boards, testing 

CU - Electronics 

Technician 80 

12 Digital I/O, material Purchases<$25K 3600 

12 Digital I/O, assembly 

CU - Electronics 

Technician 60 

12 Digital I/O, testing 

CU - Electronics 

Technician 20 

12 I/O Processors, parts Purchases<$25K 250 

12 I/O Processors, software development CU - Engineer 320 

2 LLRF power supplies Purchases<$25K 3000 

2 VME Crates Purchases<$25K 4000 

FPGA Programming CU - Engineer 320 

RF Processor Programming CU - Engineer 320 

Partial list of tasks/costs for Linac/RF 
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Cost Example – Magnet Power Supplies 
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Current Status of Schedule 

Insert Project File here - Gallagher 

Very Preliminary – L2 leaders currently vetting our early schedules based on 

current designs and expectations 
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Risk Registry 

• Risk Analysis at the L2 Technical level by the L2 Leaders 

• Global Risk Analysis by the PI / PM team 

 

Modeled after the Atlas Upgrade Risk Registry and similar to 

what Cornell has done for the US CMS Upgrade. 

 

Accelerator physics systems level risk analysis by outside 

expert – Dave Douglas 
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L2 Risk Tracking Form 
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Anticipated Technical Risk 
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Technical Risk – Magnets 

All magnets / girders drive the budget and schedule 

 

Dividing the work among the team 

•  Splitter / Combiner mechanical design at Cornell 

•  Commercial partners for conventional Magnets 

•  Arc Girder(s) designed at BNL 

  

Multiple solutions to the Hybrid Magnets: 

 

In house production at SMD or C-AD  (BNL developing cost / schedule 

projections) 

 

Outside vendors / partnerships at a variety of levels (from components to system) 

– Cornell to issue Budgetary RFP 

•  Danfysik 

•  Kyma 

•  Sigma Phi 

•  NeoMax (?) 

 

Two following talks will go into greater detail 
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Safety – EH&S  

Work at BNL follows BNL Safety policies 

 

Work at Cornell follows Cornell University Safety policies  
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Both Labs have similar and well established cultures of safety.  Cornell has 

dedicated safety staff at the university level and within the laboratory. 

 

Safety – EH&S  



Karl.smolenski@cornell.edu CBETA Review, 27 July 2016 28 

• Both Labs have similar and well established cultures of safety.  Cornell 

has dedicated safety staff at the university level and within the 

laboratory. 

• CLASSE has on-site Safety Director (Brian Heltsley) at the level of the 

Oversight Committee and a Radiation Safety Specialist. 

• All staff have “Stop Work” Authority 

 

 

Safety – EH&S  
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• As a user facility, CLASSE has an established policy 

and training program for visiting (short term) 

scientists. 

 

• With a lengthy experimental program we expect that 

many BNL CBETA members will take part in our staff-

level in-person general laboratory and radiation safety 

training. 

Safety – EH&S  
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Forming a cohesive team and successful partnership 

 

Better video conferencing for weekly meetings  Web-Ex to Zoom (soon, Cornell 

IT) 

• Tuesday 10am L2 Technical Meetings  (Karl Smolenski Organized) 

 

• Thursday 4pm Physics Meetings  (Stephen Brooks Organized) 

 

• L2 Magnet meeting (Holger Witte Organized) 

 

 

Cloud based file storage, WBS based, (cornell.box.com) for shared computing 

 

Open need for engineering drawing repository (Cornell Vault Cloud).   Need to 

work with BNL to establish a joint cloud based native file storage site or integrate 

BNL into our current one (Autodesk Vault).  We think we can handle BNL native 

formats on our end. 

 

Frequent in-person collaboration meetings at Cornell and BNL 

Communication 
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Final Year dedicated to commissioning 

 

How to get BNL staff involved at Cornell earlier? 

 

•  BPM tests with injector 

•  Specified training sessions during early (Pre-MLC) commissioning of LINAC 

•  Fractional Arc Tests using a minimal set of FFAG magnets 

 

 

Likewise Cornell staff needs to be closely involved with magnet developments at 

BNL 

•  Karl and Yulin as key players with Hybrid PM Magnets 

•  David Burke as key player for spreader section 

 

Incorporation of BNL into Commissioning 
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Thank you! 
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