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Installation Challenge: NuMI in the 
Main Injector Tunnel

MI ring on bottom, 
Recycler on top, NuMI 
in the middle
(fit between two accelerators)

.

NuMI Stub and Extension
(needs cranes, utilities etc.)
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MI Instrumentation has been 
successfully moved
and under vacuum.

Fluorinert piping installation is 
complete

Protective guardrail installed



NuMI
R. Ford 
Feb ‘04

Director’s Review
Page 4

NuMI Lambertsons

•Installed along with C-
magnet and Q101

•Lambertsons under 
vacuum and aligned, 
bake-out complete
•Electrical hook-up in tunnel 
complete with properly 
specified polarities
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NuMI Extraction Channel

•7 Quadrupoles 
installed

•6 Dipoles 
installed
•All displaced utilities 
have been replaced

•9 out of 13 magnets 
rough aligned
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NuMI Stub

•34’ (340 tons) 
concrete wall 
removed

•Cranes installed; 
load tested
•11 magnets installed

•Electrical hook-up 
complete

•Alignment postponed

Upstream End of NuMI Stub 
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NuMI Stub Downstream
Before & After
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• We will continue to insist on a safe work area. We 
conducted daily safety walkthrus during the shutdown.

• We are now diligent in tracking engineering safety reviews 
so they are completed on time.

• We need dedicated engineering oversight in the tunnel to 
avoid delays and cost overruns.

• We need to have better QA on parts to make sure they are 
all there, fit, and work properly.

• It is useful to pay attention to the ramifications of 
equipment failure during the installation process
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• NuMI needs to do work during unscheduled 
shutdowns to assure that it meets its schedule 
goals.

• The highest priority task is installation & testing 
of magnetic shielding of the Recycler from the 
fringe fields of the NuMI EPB dipoles.
« LCW magnet connections - 3 shifts
« LCW startup & commissioning - 2-3 shifts
« Installation of modular steel shielding pieces - 10 shifts
« Magnet & PS prep - 5 shifts
« Magnetic field measurements in tunnel - 2 shifts
« Initial Recycler beam tests - 2 shifts
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• What happens if we don’t get enough unscheduled 
shutdown time to install and test recycler 
shielding?
« NuMI may wish to request additional shutdown time 

prior to the scheduled shutdown in order to have 
sufficient beam study time to test the shielding. We at 
least need a test on our first two magnet shields.

« Required in order to allow for design modifications, if 
necessary, to be implemented during the ‘04 shutdown; 
otherwise NuMI’s turn on schedule would be at risk.
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Unscheduled Shutdown 
Work

• Other unscheduled shutdown work includes:
« Rough alignment of 14 magnets in xover and stub.
« Vacuum work
« Cable pulls 

• All work is prioritized by the following method
« High - must be completed before ‘04 shutdown
« Medium - could be done during the Summer Shutdown, 

but would require an extension to the 8 weeks required.
« Low - originally scheduled for the Summer Shutdown, 

but could be done earlier
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Unscheduled Shutdowns 
Work List
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‘04 Shutdown 
Preparations

• Current start date is August 23rd
• NuMI requires an estimated 8 weeks. Not currently 

considered to be driving shutdown length
• Goal is to come out of shutdown ready for beam
• We have a preliminary schedule which includes all the 

work. Will begin bottoms-up schedule soon
• Discussions with AD groups have begun informally; 

formally expected within the next few months
• Significant work ongoing to make sure components are 

ready
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‘04 Shutdown - Major 
Installation Tasks

• Extraction kickers
• Trim Magnets
• Vacuum & Instrumentation
• Final Alignment
• Equipment checkout, testing
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‘04 Shutdown Schedule
(Preliminary)
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• Multiwires expected to arrive just in time
• Will we get the time to install the magnetic 

shielding?  Will it work? If not, may need redesign 
and more shutdown time to refit in the tunnel.

• Other tasks which did not get done on short 
shutdowns
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• The NuMI part of the Summer ‘03 shutdown was an 
unqualified success. 

• All major tasks were completed safely and on time.
• We have had many small bumps in the road which have 

been mitigated by an excellent team working in the tunnel
• There are some important lessons learned that will help us 

for our future installation tasks.
• We are now prepared to take advantage of any access time 

AD gives us.
• We have a preliminary ‘04 shutdown schedule from which 

to begin integrating into other AD work.  
• Safety always has the priority over schedule.
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