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Opening the Target-4 Vacuum Chamber 


and 


Installing and Removing Plugs and Shutters





�
PURPOSE AND SCOPE


This ROP addresses situations where it may become necessary to open the vacuum of the WNR Target-4 neutron-production target vacuum chamber. Possible situations are:


Repair, calibration, and testing of shutter control mechanism with the shutter in place,


Installation of a new shutter,


Removal of a shutter that is already installed for repairs,


Removal or installation of plugs in the shutter casing when there is no shutter and,


Insertion of lights into the crypt to illuminate the target for alignment purposes.


This ROP does not include procedures for removal or maintenance of the target mechanism. Work on the neutron production target is covered by WNR-ROP-11 (Inspection, Maintenance, and Removal of the Target-4 Neutron Production Target.)


LOCATION AND DESCRIPTION OF CRYPT


The Target-4 neutron production target vacuum chamber and its associated vacuum casings (from now on called the CRYPT) is located inside the shielding of the WNR target cell (MPF-369) which is in the Target-4 experimental yard that is located south of MPF-7. The vacuum chamber 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 beamline. In addition, two 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 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 crypt with walls 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. The vacuum pipes that extend outward from the crypt to the outside wall of the shield are either plugged with steel and polyethylene or contain mechanical shutters that can be remotely opened or closed to control the neutron beam to the various experiments. These shutters provide a means of both shutting off the neutron beam to the experiment and collimating the beam to a particular spot size on the flight path. The entire shield, the shutters and the first part of the flight path are located inside a Personnel Safety System (PSS) controlled area.


HAZARDS


Hazards arise from radiation sources, electrical equipment, vacuum systems, chemicals, and heavy objects.


Radioactivity from the beam


The crypt is located in an area where radiation levels may be high when the beam is being delivered to the neutron production target. No person may be in the area while the beam is on. This is ensured by the operation of the PSS system.


Radioactive materials


The shutters, target and the materials used to plug the flight path may have been exposed to high-energy-particle irradiation from the production target during normal operation of Target-4 and may themselves be radioactive. Any time the crypt is opened, Health Physics (ESH-1 area office) must be notified.  The work area must be monitored by an ESH-1 radiation control technician (RCT) to ensure that the workers are not exposed to high levels of radiation. In addition, the plugs or shutter and any  tools that are used must be monitored for radioactive contamination.  For the purposes of this ROP, any items involved with the work with detectable radiation must be stored in the labeled radioactive material storage area located in the Target-4 experimental yard. In all cases, the judgement of the RCT will determine whether radiation levels are low enough to continue work.  


The following is a list of guidelines for work in radiation fields:


When dose rates exceed 5 mr/hr at 1 foot, pocket chambers (PC) must be worn by personnel working in the radiation field.


If the measured radiation level is greater than 25 mr/hr on contact, then a Special Work Permit (SWP) will be needed for the work.


If the cumulative personal dose is expected to be greater than 100 mr, then a Special Work Permit (SWP) will be needed for the job.


Any drilling, cutting, grinding, or welding of radioactive material (greater than .5 mr on contact) will require a Special Work Permit (SWP) Consult ESH-1 for guidance to cover these tasks.


Electrical equipment


The shutters are controlled by remotely operated electrical motors that in some cases may operate on 120 Volts.  Before any work is begun on the shutters, the motors must be unplugged and disabled according to the laboratory lockout/tagout procedures. Also, when the shutter is being repaired, electric power tools such as drills, grinders, welders, etc. are used.  In these cases normal safety precautions and procedures should apply to their connection and operation.  Work on shutters should must be done by adequately trained personnel who understand the operation of the shutters. 


Vacuum systems


The target crypt is a large volume vacuum system that has thin windows.  These windows are typically made from 0.01 inch thick stainless steel.  Care must be taken when working near these thin windows not to puncture them, especially when the crypt is under vacuum.  Protective covers must be placed over the windows when working near them when the crypt is under vacuum . 


Chemicals


A variety of chemicals, lubricants and solvents are required for normal operation and maintenance of the vacuum system and shutters.  See the appropriate Materials Safety Data Sheets (MSDS) before opening any containers. Appropriate protective equipment will normally be required.  Any hazardous waste or mixed hazardous/radioactive waste must be disposed of in appropriate containers.


�Heavy objects


The shutters weigh several tons and are usually removed and installed with a mobile crane with Johnson Controls crane operators, iron workers, or riggers. The plugs weigh several hundred pounds and are usually handled by P-23 technicians with the assistance of Johnson Controls personnel when needed. Only those people who understand the techniques involved shall work on removing or installing the plugs or the shutters.


TWO-MAN RULE


When work is performed on the shutters or near the front of the shutters, there must be two persons involved.


PERSONAL PROTECTION


The usual protective clothing (safety glasses, hardhats, etc.) should be worn as appropriate when working around the shutters.


AUTHORIZATION


The following persons may authorize that the crypt be opened:


The WNR Operations Team Leader


The P-23 Group Leader or Deputy


The Physicist on Duty (POD).


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 opening the crypt and commencement of  the work.  Completion of the work and significant observations should also be noted in the Operations Log.





OPENING THE CRYPT


Venting the crypt


Close the pneumatic valve connecting the pump/blower to the crypt vacuum.  The pump/blower is located in the mechanical equipment building (MPF-368) above the Target-4 shield.


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


When the crypt is at atmospheric pressure, as indicated by the sound of the inrushing air, the plates that cover the shutter casings may be removed.


Work on the Shutters


When the shutter cover plates are removed, the area must be surveyed for radiation and radioactive  contamination by Health Physics personnel (ESH-1) to ensure that the radiation levels are low enough to permit work on the front of the shutter.


Plug removal


When the shutter cover plate is removed, the area must be surveyed by Health Physics personnel (ESH-1) to ensure that radiation levels are low enough to work near the plugs. As the plugs are removed, each one must be surveyed to determine appropriate precautions All radioactive material must be monitored, tagged and stored in a locked radioactive material storage area. The area must be surveyed for radioactive contamination.


Shutter removal


When the shutter cover plate is removed, the area must be surveyed by Health Physics personnel (ESH-1) to ensure that radiation levels are low enough to permit working near the shutter.  The shutter must be monitored at various times during its removal to determine what precautions are necessary.  The area must be surveyed for radioactive contamination.


Lamp insertion


It is sometimes necessary to insert a lamp into the crypt to illuminate the target for alignment purposes.  In this case a lamp is attached to a long metal rod and pushed into the crypt though the opening of the shutter.  Health Physics personnel (ESH-1) should be notified and must monitor the area to ensure that the radiation levels are low enough to work near the open shutter.  Health Physics personnel must monitor the lamp and metal rod for radioactive contamination when these items are removed from the crypt.


�Sealing the crypt


After the required work has been performed the shutter casings should be covered to limit the amount of foreign matter that may enter the vacuum system.


Pumping out the crypt


After the crypt is sealed, it may be pumped out using the pump/blower package in the mechanical equipment building (MPF-368). Follow the pumpdown procedure that is given in WNR-ROP-12 (Startup, Shutdown, and Preventive Maintenance of the Water-Cooling and Vacuum Systems for the Target-4 Neutron Production Target)
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