Trip Summary

Location:
Remote Systems Group
Nuclear Science & Technology Division
Oak Ridge National Laboratory

Dates:	1/6/10-1/7/10

Travelers: Patrick Hurh & Kris Anderson, FNAL

Contact: Van Graves, ORNL

Report Author: Patrick Hurh

Abstract:	Patrick Hurh and Kris Anderson visited the Remote Systems Group at ORNL to discuss remote handling needs of the LBNE Target Hall Facility and determine if and how the Remote Systems Group could help in the conceptual design of remote handling systems for LBNE for the purposes of satisfaction of CD-1 requirements. It was determined that the Remote Systems Group has the capability and the availability to help in remote handling conceptual design. In coming days, specific tasks will be scoped to define the work. It is anticipated to include the general remote handling scheme to handle all component replacements, “rapid” target into horn insertion scheme, and longer term storage facility/system. A recommendation for the general remote handling scheme is hoped to be provided by mid-March to facilitate civil construction CDR and cost estimating efforts.

Summary:

On 1/6 and 1/7 of 2010, Kris Anderson and I visited ORNL’s Remote Systems Group to discuss the remote handling needs of the LBNE Target Hall. It is hoped that we can enter into collaboration with ORNL to develop the conceptual design of remote handling systems for LBNE.

Upon arrival at ORNL, we were met at the Visitor’s Center by our contact, Van Graves. He led us to the Remote Systems Group area at the de-commissioned (actually never commissioned) Gas Cooled Reactor support buildings. There we met with Tom Burgess, Group Leader, and Mark Rennich, Systems Engineer for SNS remote handling. Tom Burgess presented a talk on the Remote Systems Group experience and capabilities. Highlights included a large range of remote handling work from long-handled tools to the fully remote SNS mercury target hot cell. It was recognized early that the LBNE environment is more akin to the SNS high bay area above the target pile than the SNS mercury hot cell adjacent to the target pile. This high bay area is person accessible (even with beam on) while concrete shielding blocks are in place over the pile. Once beam is off for servicing of the target pile, the concrete shielding blocks can be removed and person access is available to the next level down (on top of steel shielding block modules). The modules can be remotely moved by a NOG-1 crane (50 ton) into casks (bell-jars) and moved to other areas of the high bay for storage (they run out of floor space quickly as we do in NuMI). Then they have specialized equipment and apparatus (including long handled stud tensioners) to replace and inspect components such as shutters installed on the core vessel.

After discussing the Remote Systems Group’s experiences and capabilities, I gave a presentation on remote handling needs and ideas for LBNE. This was a very sketchy presentation that was interrupted several times by detailed discussions about target lifetime, horn operating parameters and current NuMI remote handling practices (we brought copies of NuMI target chase and component assembly drawings with us). We made it through discussing target insertion (into Horn 1) options when we had to break for the day (6 pm local time). Then Van Graves gave us a nice tour of the Remote Systems Group’s “lab” area. We saw several remote handling devices and systems. Highlights included a remotely driven forklift with a servo-manipulator installed (1.5 M$), several smaller remotely driven vehicles with power-arms, an older crane mounted servo-manipulator system, devices constructed to autopsy the SNS mercury target 1 (just taken out of service recently), the prototype mercury pumping loop, and the new SNS solid rotating target prototype proposed for SNS Target II.

The next day we convened (Tom Burgess, Van Graves, and Mark Rennich again) at about 8 am to finish up my presentation (talking about the work cell area and the near-surface storage facility). Although much more discussion and work is needed, it appeared that insertion and removal of the target in the chase was preferred. In addition, a beam-on access work cell to work on radioactive components (and perhaps modules) was desired. Transfer of components (and perhaps modules) from the Target Hall into the beam-on access work cell and vice versa was a sticking point. Any horizontal transfer requires the transfer mechanism to pass through a sealed shield door/plug. They had bad experience with this with their NOG-1 crane passage through sealed air lock doors. It was preferred to do this transfer vertically, essentially bringing components up a transfer shaft to a work cell area in the near surface storage building. However bringing large horn components and modules up this shaft was not desired (heavy load, large coffins) and so perhaps a fully functioning beam-off access work cell was still needed at the downstream end of the Target Hall.

We also discussed crane needs for the LBNE target hall quite a bit. Whenever transporting components by crane, they obviously want to shield the load (coffins). When they can’t shield the load, they recommend redundant drives to protect against crane drive failure. When lifting radioactive components (shielded) more than thirty feet in the air (rating of their shield casks), they protect against drops by using a NOG-1 crane. The NOG-1 crane at SNS (50 ton, 80 foot hook travel) cost 1 M$ (installed) 8 years ago. NOG-1 cranes do not have redundant drives, so shielded loads are required. I will include a document that summarizes crane recommendations from Mark Rennich in the LBNE document database as well.

At a little after 10 am, we went on a tour of the SNS Target Facility. Unfortunately, because we did not have TLD badges we could not enter the cold side of the mercury target hot cell area. However, we were able to enter the high bay area above the target pile. Highlights included the tele-rob servo-manipulator control room, the full-scale remote handling practice area, the 50 ton NOG-1 crane, the crane air-lock doors, equipment to change-out a shutter on the core vessel, and the bottom load system for removing components safely from the mercury hot cell.

After lunch we resumed discussions until we left ORNL at about 3 pm. Discussions after lunch focused on specific requirements of alignment of components, insertion of target into horn, and defining the scope of conceptual design tasks for the ORNL Group. It was decided that, since the remote handling system must facilitate the change-out of all components, that ORNL personnel should first focus on the overall component and module replacement scheme, including needed space, equipment, rough cost estimate and schedule. To do this, they will need sizes and shapes of all components and shielding requirements for each component. The level of detail expected for this portion of work is not great. Scale 3-D models with simple geometry will be expected to illustrate each step of the component replacement process. It is hoped that this work will result in a preliminary scheme by mid-March to facilitate the LBNE civil cost and schedule estimates.

It is also hopeful that ORNL personnel can conceptual design the target insertion and extraction scheme that will facilitate replacement of a failed target with a 3 day beam-off window. This may incorporate prepping a spare module and target while beam is on, and doing a quick swap while beam is off. To do this, they will need alignment requirements, allowable clearances, thermal stability requirements, and, of course, component size, shape, and dose rate details. Although other components also have to be replaced by the overall system, this “rapid” target replacement is unique and well worth their attention. Horns, baffle, beam window are probably replaceable using conventional NuMI techniques already understood.

We also identified that ORNL should contribute to the conceptual design of the near surface storage building since it is integral to the remote handling systems. If this is only storage, then it is a fairly straight-forward exercise. However, if it incorporates a beam-on access work cell area, it becomes considerably more complicated.

Finally, once the remote handling scheme is determined, we would like ORNL to provide recommendations for crane requirements (capacity, redundant drives, shielding, NOG-1, etc).

Next steps are for me to write-up a better-defined scope of the work that we hope they can accomplish for us, list the input that we will provide (including the level of risk that we are willing to assume), and turn it into some sort of MOU or PO. Once that is done, a trip to Fermilab by key ORNL individuals is necessary to show them how we currently do remote handling operations for NuMI and transfer needed information to them.

Overall, a very pleasant and productive trip that I hope will kick-off a healthy collaboration. Some photos to follow. Presentations will be added to the LBNE doc database as well.
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