Comments on costing cranes for use in radiation environments:
The first comment is that Ederer or American Crane are your best sources for current information.  It should be remembered that the SNS experience is now about 8 years old.  I should also noted at this point that Robert Dean (copied on this email) led the design of the Target Building conventional facilities.  That said, we understand that LBNE seems to have two crane issues:

a. Radiation exposure during beam-on operation.  The electronics removal/replacement approach consumes too much maintenance time.  The shielded alcove is the usual hot-cell work around.  Would it be possible to add local shielding on the crane as a low cost substitute?  This might work if the radiation was directional. 

b. Maintenance personnel exposure in the event of a crane failure during operation.  This results from handling unshielded loads over the unshielded tunnel areas (after local shields are removed).  It is hard to see how to beat this problem without a redundant drive crane.
Specific Comments on crane types and features:
A. A rotating hook is a significant cost element.  However, it is a critical feature for all remote cranes.
B) A redundant drive crane, capable of safely setting a load and then being driven to hands-on accessible maintenance area. 
· Dual input trolley and bridge drives.  This involves a single reducer with two motors. One for normal operation; the backup will be a small motor with a step-down reducer.  The brake arrangement is complicated.

· Two drums with independent drives.  Either drum/drive must be capable of lifting the load some or all the vertical travel if the other fails.  This leads to a large trolley, large drums and a lot of rope.

· A cost factor of 4-8 times the cost of similar industrial crane (including installation) seems plausible.
C) Crane equipped with rad hardened electronics designed to extend life of crane in a radiation field. 
· Applicable rad hardened electronics are generally not available.  SNS used two methods of protecting electronics:

· Distance; the drives are usually more than 20 feet from rad. sources.  The crane and servo bridge are also parked in the maintenance area during extended down-time.
· Remote installation: electronics are located outside the cell.  This depends on the selection of basic motors and controls capable of this separation.  This grows more difficult since increasingly motors have built-in electronic modules with cannot be easily transplanted.

· Even with rad hard electronics a remotely operated crane is likely to require a backup recovery system.

· SNS did not look into a custom electronics only configuration and therefore it is not possible to give an evaluation of the cost. 

D) NOG-1 crane should be used based on safety considerations only.  
· A NOG-1 crane, unlike the options above, will have features designed to prevent load drops.  It does not have dual drives or other features associated with remote handling or radiation protection.  Note: NASA lifts the space shuttle with a NOG-1 crane.
· SNS uses a NOG-1 in the highbay only, because we are lifting a 30-foot drop tested shipping cask 80 feet.

· The cost of a NOG-1 crane will be 5-10 times that for a similar industrial crane (including installation)
· The SNS Highbay NOG-1 crane (40 foot span, 80 ft lift, 275 ft travel) cost about $1M fully installed.

E) Note:  The 7.5 ton, 30 lift, 18 foot span, 100 foot travel SNS hot cell crane incorporated the features of A), B) and C).  Fully installed it cost about $1M.

