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15 T Dipole Coil Internal Review 

11 January 2018 

On 11 January 2018 the Fermilab Magnet Systems Department conducted an internal 
review of the 15 T Dipole coil impregnation process in response to the damage incurred 
to the first 15 T Dipole L3-L4 coil, HFD-CL-002.  The 15 T team has analyzed the 
failure, planned changes, and proposed a plan to replace the damaged coil.   

Review questions: 

1. Is the L3-L4 reaction/impregnation tooling and procedure well understood and 
adequate to produce high quality coils? 
The tooling and procedure are well understood. The committee believes, 
however, that expanding the procedure to include more dry runs and fit-ups 
might have caught the design flaw earlier.     

2. Are the possible causes of the coil HFD-CL-002 damage during impregnation 
well understood?  
Yes. 

3. Are the proposed improvements of the coil impregnation tooling, process, and 
quality control sufficient to achieve the required coil quality after impregnation? 
Yes, but It is critical to adhere to the discipline of the travelers and discrepancy 
reports. 

4. Does the plan for coil replacement exist and is it optimal (new coil fabrication vs. 
fixing HFD-CL-003)? 
The proposed plan of repairing coil HFD-CL2-003 appears viable, and would be 
the most efficient course.  The back-up plan of winding a new coil using cable 
recovered from HFD-CL-001 also appears viable, but would be slower and use 
more resources.   

Comments 

x There are two substantial defects in coil HFD-CL-002.  The deep indentation 
down the length of the outside near the midplane is a fatal flaw that damaged the 
conductor.  The indentations on the inner surface are regrettable, but probably 
curable.   

x The outside groove was caused by buckling of the outer shell due to the 
unintended interference of components.  Factors contributing to the design flaw 
included shifting of responsibilities, multiple designers, idiosyncrasies of NX and 
Teamcenter, failure to learn from previous project experience (notably the 11T 
dipole), and time pressure.   

x The consequences of chosen compensation for out-of-tolerance parts were not 
fully identified.  For example, the bump formed (facets) shells used the OD as the 
reference surface instead of the ID caused the arc length to be longer than 


