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Inspection, Maintenance, and Removal of the 


Target-4 Neutron Production Target 





�
PURPOSE AND SCOPE


This ROP outlines procedures that must be followed to open the vertical access pipes in the WNR Target-4 neutron production target crypt.The access pipes are located in the mechanical equipment building (MPF-368) on top of the Target-4 shield.  It may be necessary to open these pipes for the following reasons:


Removal of the neutron production mechanism for:  inspection, maintenance of the target assembly, water system, or electrical target drive, or modification of the target assembly.


Removal of the shielding that is stacked on top of the target mechanism.


Procedures for opening the crypt via the neutron flight paths are described in WNR-ROP-10 (Opening the Target-4 Vacuum Chamber and Installing and Removing Plugs and Shutters).


LOCATION AND DESCRIPTION OF TARGET


The Target-4 neutron production target vacuum chamber and its associated vacuum casings (from now on called the CRYPT) are located inside the shielding of the WNR target cell (MPF-369) which is in the Target-4 experimental yard that is south of MPF-7.  The vacuum chamber inside the shielding is approximately 2 m in diameter and 1 m high and has seven vacuum pipes for neutron flight paths radiating radially outward at ±90°, ±30°, ±15° and at 60° on the right side of the incident proton beam.  In addition, two vertical pipes that hold the mechanisms that support the water cooled tungsten neutron production target enter the vacuum chamber from above and the proton beam line enters from the north side.  While the beam is being transported to the neutron production target, the crypt is kept under a vacuum of approximately 50 microns.  A large pump/blower system that continually pumps on the crypt during neutron production is located above the shielding in the Mechanical Equipment Building (MEB, MPF-368).  The pump is exhausted to the outside air through a HEPA filter.


The shield consists of a cubical structure that surrounds the vacuum vessel with walls that are approximately 20 ft thick.  The walls are made from a slurry of steel balls and magnetite concrete.  This shield provides the major radiation shielding for personnel protection. 


There are two stepped access pipes that begin at the floor of the MEB and extend down to the top of the crypt.  These pipes are approximately 15 feet long.  Inside these pipes are shielding and below the shielding are the mechanisms that supports the neutron production target.  At present there is only one target mechanism in place.  The other access pipe is plugged with steel and polyethylene shielding.  In addition to these two access pipes there are two storage volumes in the shield that may be used to store target mechanisms once they are removed from the crypt. 


The target mechanism allows for movement of the target from a vertical line to a position in the center of the target vacuum chamber by small electric motors located on the target mechanism.  This positioning permits the target to be aligned and removed through the vertical pipe.  The present tungsten target is 7.5 cm long and 3 cm in diameter. The tungsten target is encased in a water cooling jacket.  The water cooling lines and the electrical wires that are connected to the target assembly run from the target up though the shielding and out the side of the metal pipe casing at the floor of the MEB.


HAZARDS


Hazards arise from radiation sources, crane operation, and large vacuum systems.  In addition, hazards arise from the potential of falling from the top of the Target-4 shield or into the access pipe when the cover plate is removed.


Radioactivity from the beam


The target mechanisms are reached though the vertical access pipes from the top of the mechanical equipment building which is in an area that has very high radiation levels when the beam is on.  No persons may be in this area when the beam is on.  This is ensured by the operation of the personnel safety system (PSS).


Induced Radioactivity


The neutron production target is irradiated by the 800-MeV proton beam from the LAMPF accelerator with beam  currents of typically 1 mA for periods of several months.  This induces large amounts of radioactivity in the target, nearby support material, and in the associated shielding.  Work on the target assembly, and any opening of the access pipes to the target mechanisms requires Health Physics monitoring and a Special Work Permit (SWP).  Since the potential for high radiation levels exist, all personnel working on this task must wear pocket ionization chambers and, at the discretion of the health physics technician, finger ring dosimeters.


Crane operation


The unstacking of the shielding above the target mechanism requires the use of the overhead crane located in the building. Anyone using the crane must be a licensed crane operator and use safe operating and rigging procedures. For all these operations the “two-man rule” applies.


Vacuum system


The target mechanism is located inside a large vacuum system. Anyone opening the crypt must be trained in the hazards associated with large vacuum systems.


Falling


The top of the MEB is located approximately 20 feet above the ground. Although it is surrounded by safety fences, workers should take care not to fall off the MEB. In addition, the access pipes are approximately 2.5 feet in diameter and it is possible to fall into that hole once the cover plates are removed. Barricades should be erected when these holes are open.


AUTHORIZATION


The following persons may authorize that the target mechanism access pipes be opened and the target assembly or the shielding be removed:


The WNR Operations Team Leader,


The P-23 group leader or Deputy


The date, time, name of the authorizing person, names of the persons to be performing work, and the reason for and scope of the work to be performed must be entered into the WNR Operations Log prior to commencement of the work. Completion of the work and significant observations should also be noted in the Operations Log.


�removal of the target assembly


To minimize radiation exposure to personnel, work on the target mechanism should be scheduled to be as long after proton irradiation as possible. This will allow short-lived activities to decay away and lower radiation levels.





VENTING THE CRYPT


Close the pneumatic valve connecting the pump/blower to the crypt vacuum. 


Open the vent valve to allow air to enter the crypt.


When the crypt is at atmospheric pressure, the cover plates may be removed.


OPENING THE CRYPT


Health physics technicians (ESH-1) must monitor the area above the shielding to ensure safe radiation levels. The access cover plates are removed by unbolting the cover plates from the pipe flange.  Barriers should be erected to protect personnel from falling into the open pipe.


Removing the target and shielding


The shielding is removed using the crane and rigging. Care must be taken to be sure that the water lines and electrical control lines are not harmed as the shielding is removed.  As the shielding is removed it most be monitored by health physics technicians to ensure safe radiation levels. If the shielding has measurable radioactivity and is to be removed from the area, it must be stored in a labeled radiation storage area.  


It may be necessary to disconnect the water cooling lines from inside the vertical access pipes at the top. If it is necessary to disconnect these lines, the water must be blown out of them with nitrogen gas. Any water that leaks out of the lines must be monitored by health physics personnel.


Before removing the target mechanism, it must be positioned in the vertical plane to allow it to pass though the access hole.


It may be necessary to remove the electrical connections to the target. If it is necessary to remove the electrical wires, it should be done before the target is raised from the shield to reduce the chances of damaging the electrical cables.


working on the target assembly


Health Physics technicians (ESH-1) shall monitor all persons who may be exposed to radioactivity.  All tools and other equipment shall also be monitored. 


All work shall be covered by a  Special Work Permit (SWP).  


No smoking, eating or drinking shall be allowed in this area.


Prior approval of the P-23 Group Leader, with the concurrence of the WNR Safety Officer and the WNR Operations Team Leader., is required for:


modifications to the shielding that is stacked above the target assembly


modifications to the target assembly


closing the crypt


The crypt should be closed as soon as possible after it is opened.  This will reduce the debris that may enter the crypt and reduce the hazard of falling into the vertical access pipes.


The target mechanism must be positioned in the vertical plane to be lowered into the crypt.


After the target mechanism is replaced, the shielding may be restacked. Care should be taken not to damage the water line or electrical wires that are connected to the target.


When the shielding is stacked, the cover plate may be bolted on.


To pump down the crypt, follow the procedures in WNR-ROP-12 (Start Up, Shutdown, and Preventive Maintenance of the Water Cooling and Vacuum systems for the Target-4 Neutron Production Target).
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