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Carrier Tunnel

Present Status

What Started Out as a PIPE 


Has Effectively Turned Into a TUNNEL

Nonetheless, the Area Would Still Be Considered a


Permit Required Confined Space

Not Designed for Human Occupancy

No Lights

No Electrical Service

No Fire Detection/Protection

No Ventilation

Only Exit is at Upstream End

15.79% Slope – Accumulates Heavy Gases

417 Feet in Total Length

213 Feet of 6 Foot Inner Diameter RCP

204 Feet of Drill and Blast Area, Poured Concrete Floor

Height in D&B Area Ranges 6 to 8 Feet

Access is Fenced and Locked at Upstream End

   (Locked and Controlled By Beams Radiation Safety)

CMU Fire Wall at Downstream End

Downstream End is Considered MI-NuMI Boundary

Planned Installations by Outfitting Subcontractor:

12 Inch SS Beam Pipe


At a Generally Constant Distance AFF

2 x 4 Inch SS LCW Pipes

2 x 4 Inch Pipes for TLMs

2 x 5 Inch Rigid Conduits for Cables

3 x 3/4 Inch Cu Tubing for Air, N2, TLM Gas

PHYSICAL IMPLICATIONS OF ADDING QUADS

ADDITIONS

Two Refurbished 3Q120 Quadrupole Magnets


Downstream of RCP at Middle of Drill and Blast Area

Magnet Stands

LCW Connections

Magnet Load Cables (4 x 1/0)

Magnet Klixon Cables

Ion Pump Between Quads

Two Additional Loss Monitors

New Precision Survey and Alignment Requirement

ASSUMPTIONS

Quads are Powered from MI-62 

Quads Best Installed from Pre-Target Area

Enough Time to Fix SB&O Drawings

SOLUTIONS

Design In LCW Connections

Interrupt 5 Inch Rigid Conduits with Tray or Junction Box

Review Utility Stand Design & Location


Accommodate Varying Elevations of Beamline AFF


Address Concerns of LCW Pipe Location and Vibration

Need Hole in CMU Wall at Downstream End of CT

Eliminate Step at CMU Wall for Magnet Installer

Verify Magnet Installer Will Work in Carrier Tunnel

Wes Says Precision Survey is Possible

Re-Establish Fire Separation at Carrier / Pre - Target Interface

CARRIER TUNNEL SPACE

PROBLEMS

Cold Damp Environment Will Quickly Destroy the Quads

Realities of Dealing with a Confined Space


Special Training, Permit Required, Forced Ventilation,


Temporary Lights, Temporary Electrical Power, 


Air Quality Monitoring, Observer

Potential of Accumulated Bad Air

Bag Line Impractical

Installation and Maintainability Severely Compromised

Relationship to MI/NuMI Radiation Safety Systems

ASSUMPTIONS

Main Injector has Plenty of Warm Dry Air

Actual Installation < One Month

Once Installed and Operational – Expect 4 Accesses per Year

Enough Time to Fix SB&O Drawings

SOLUTIONS

Best Approach is to Avoid Classification as a Confined Space


Air and Access Are Most of the Problem

Install Fire Door at Downstream End 

Utilize EAV-1 for Exhaust MI Air Through Carrier Tunnel


FESS to Investigate Practicality


Possibly Less Complicated to Drill a New Air Shaft

Install Lights Selectively

Install Power Receptacles at Quad Location Only

Electric Power from Target Hall

Manually Lock Upstream Gate and Downstream Door


Expect Multiple Locks


Beams ES&H Keeper of Keys


Avoids Interlock Hardware Costs

Consider Carrier Tunnel as a “Special Access Area”


Associated Procedure Accommodates Entry


