Move snubber to above subsurface float
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Dear Mark,
(sent 10/19/01)

I have gone over the the results of your modeling work at length and overall the results look very good. It appears that the design configurations with a subsurface float offer the best all around performance for the following reasons:

*It is easily adaptable to a broad range of deployment depths.

*It offers the best configuration for operating a profiler in the upper water column (upper section of cable does not contain additional elements i.e. floats).

*It allows the positioning of an AUV dock in the upper water column on the mooring string if desired.

We are closing in on a configuration that can meet all of our rather complex requirements. There is one problem that remains: that is our desire to accomdate a vertical profiler in the upper water column (0 to between 300-500 meters) and be able to profile as close to the surface as possible. This is obviously in conflict with a long snubber hose directly below the surface buoy bridle.

Before we can move forward with selecting a final configuration we need to address the following question: Can we come up with an alternative design configuration that allows us to profile up to as close to the buoy bridle as possible?

I should point out that we do not have a profiler yet identified that can profile in the upper water column. The requirements for such a profiler (maximum cable angle capability, etc.) will be initially set by the modeling results for the mooring configuration we select. We have not yet identified a profiler that can do the job although several design technologies appear to have potential (WHOI/McLane Crawler, Brooke Ocean Technology "Sea Horse"). I believe that vertical profiling in the upper water column is a fairly high risk capability at this point so the fall back is to use fixed instrument cages as we currently operate. These are placed at 10 and 20 meters below the surface and a series of inductively coupled instruments (CTD) continues down to 300 meters. Providing access to the upper water column has always been touched on as an issue and we have discussed moving the snubber on previous occasions. Recently the pressure to provide access to the upper water column has increased and the requirement has been changed from a 20 meter minimum - which was achievable with a 15 meter snubber - to 10 meters or less. This has caused be to want to look harder at optimizing the design further by looking at alternatives that have only a bending strain relief at the buoy bridle and move the axial strain relief down lower.

I fully recognize that moving the snubber from directly below the bridle is far from ideal and that providing full bending strain relief must still be accomplished, however our need for upper water column access requires that we pursue these design alternatives unless we can show they are absolutely unworkable or too risky. 

To get results on a possible solution to these issues can you run the model for the configuration shown in appendix A.1 (Benthic Design W/subsurface sphere, 3700 meter) again and try the following alternative configurations? I thought it would be faster and more accurate for you to perform these runs than have me bash my way through it. I am trying get a handle on these issues and hope to have at least preliminary results by next Thursday.

1A. Move the snubber section to just above the subsurface float. If the peak loads are over a value that the snubber design can support (~4500lbs.).

1B ...... then the second alternative is to try the model with the snubber divided into two sections, a ten meter section at the surface buoy and a ten meter section at the top of the subsurface float.

Let me know what you think. I plan on phoning you this afternoon hoping I can catch you and that you've had a chance to look over this message.

· Mark C.

Received 10/19/01

“Attached is result of moving snubber to just above subsurface float.

Modification helps big time with loads at anchor but increases probability of snap loads at surface buoy as we discussed. Still, total loads are well below specified working loads.” – Mark G.
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Original: snubber is just below surface buoy
1580 lbs
3510 lbs
3500 lbs
4860 lbs
3130 lbs
4640 lbs

Modified: snubber is just above subsurface float
1140 lbs
3480 lbs
3150 lbs
4000 lbs
2780 lbs
3760 lbs

Response of Modified Snubber Design

I moved the 30-meter snubber from just below the surface buoy (original configuration) to just above the subsurface float (modified configuration). I didn’t try to optimize distribution of football floats. The modified configuration has lower maximum tensions especially below the subsurface float and at the anchor. The maximum tensions at the surface buoy are lower in a statistical sense (i.e. lower standard deviation) but are higher on an individual basis (i.e. higher peak load for a single event). The dynamic tension at the surface buoy has higher frequency content and indicates possibility of snap loading. Mean and maximum loads in snubber are 1140 lbs and 1850 lbs respectively.

