Memo

Date: April 15, 2002

To: Steve Etchemendy

From: Farley Shane

cc: Drew Gashler, Jim Bellingham, Bill Kirkwood (and the Dorado team), Brain Ackerman, (farley – add whoever else you think should be on the list, I think it should stay internal for the moment however). 

Subject: Brooke Ocean L&R comments from engineering

Prior to Steve DeBelie’s (of Brooke Ocean Technology) presentation, Drew Gashler and I sat down and spoke for several hours with Steve D. (BOT) regarding the proposed Dorado Launch and Recovery System for the R/V Zephyr. From that conversation, combined with the questions and comments from the AUV team, I’ve listed some of the points brought up in the various discussions. As you know there are some concerns and observations voiced by several MBARI engineers regarding the proposed system that many in engineering believe should merit further discussion and evaluation.

One of the key elements proposed by BOT for successful operation of the system is the flexible hose loop (hereafter referred to as the “loop”).  The primary purpose of the loops are to hold the lifting straps in an “open hoop” position, allowing the AUV to be towed into a position to be secured. Foremost among my concerns regarding the loops design is their viability at holding a vertical and open position during the recovery process.  Experience has shown me how small amounts of water running by a long pole structure can cause severe turbulence and forces. The design calls for the loops to be pressurized with either air or water to make them rigid. This method of creating stiffness seems doubtful that it will be stiff enough to those I’ve talked with. The current scenario has the R/V Zephyr making headway into the waves, getting a line secured to the AUV as it passes the beam, pulling the AUV into a 5-6 foot long vertical latch mechanism that must then travel with the AUV through each one of these loops until it locks into the forward position.  As has been observed in the past on MBARI projects, a slender cantilevered aluminum structure that was stiffened was unable to be used without major deflection at slow ship speeds. Pressurized hoses will be much more susceptible to longitudinal and lateral bending than a stiffened column. The use of air in these hoses would exacerbate the issue but even with pressurized water the ship would need to come to a near halt. Ship maneuverability would be minimized at a most crucial recovery time (Additionally, there is no provision for laterally positioning the vehicle other than the ship making headway.).  I also believe that the loops will turn into an operational liability. Unless they are removed, it will be necessary to move over and around them when preparing the AUV for launch and transportation. The last things that we need are additional tripping hazards while working on an open heaving and pitching deck. Another even more fundamental issue is concept validation. The extent of hoop testing has been to pressurize a hose segment with elbows on it. No abrasion or dynamic stiffness testing have ever been done on this critical system concept. It must also be kept at the forefront that the only function of the loops is to keep the lifting straps in an “open hoop” position.  Even if all other lifting hardware is operational, the AUV cannot be placed into the lifting straps without these untested loops.  The loop is a linchpin to this system concept.

The lifting straps are retracted by spooling onto two segmented drums (Number of drum segments equals the number of lift straps). The drums are on the same shaft and are powered by a single hydraulic motor. It is presumed that the system will incorporate a tension limiter to prevent the vehicle from being crushed by over-tensioning the straps. A concern is that it is possible when using multiple straps that wraps on the drums could become non-uniform. This event could cause a single strap to engage the limiter prior to tightening of the remaining straps. This incident could result in uneven support loading on the vehicle. This is not difficult to resolve, but this issue must be addressed.

