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: 

Wayne Tausig – Ocean Engineering Group Director

Robert Zueck – Civil Engineer, project lead for ISMS project, Lake Pend Oreille

Hugh Thomson – Program manager for IGER 16000’ mooring

Warren Bartel – Cable and mooring dynamics analyst

Steve Bartowski – Mooring dynamics analyst

Purpose of trip: To enlist help in starting the MOOS mooring design from a group of engineers who have worked on similar systems and who could help me get started in the conceptual design. A couple of the individuals have a lot of experience in the analysis of moorings and could prove to help a lot as consultants once we have a better idea of the design parameters.

Opening discussion: 

I started out by going through some slides showing basic system requirements, target locations, and a wish list of what we would ideally include in the design as well as a general timeline for the project. They all felt that the test mooring would be a good idea for the following reasons:

1) Deployment methodology could be tested. They stressed that the deployment loads could be the greatest loads on the cable and should be analyzed carefully.

2) Environmental factors could be measured. Warren stated that current data along the length of the mooring is needed to be able to complete an accurate model of the mooring. He stressed that the current could easily submerge the float if underestimated. It must be noted that a test buoy installed in Monterey Bay may show currents drastically different than Juan de Fuca or other proposed sites. We may be able to get info for these sites from Univ. of Washington, Oregon State, or other institutions.

3) Buoy response could be measured and the computer model validated.

4) Structural integrity of the mooring can be tested (cable terminations, strain relief, rotation and tendency to hockle, etc).

5) Buoy shape and size can be tested.

General questions from NFESC

1) Have we looked at acoustic modems in addition to cables for coms w/ benthic instruments ?

2) What are the EM cable requirements (power, fiber optic, etc.) ?

3) Have we considered using a midwater buoy w/ a S-tether to the surface to try to decouple the surface effects from the main cable.

4) Could we place the central node away from the anchor to keep the ROV away from the mooring line?

5) Have we investigated putting power packages on the bottom. 

6) We should look at July 2000 article from Sea Technology regarding COTS wet mateable connectors.

7) Do we want the deployment to be reversible ? This prohibits an uncontrollable release. Do we need a motion compensator to prevent snap loads? What is the minimum bend radius in the cable?

8) Can we allow slack in the system during deployment  (potential snap loading and large cable loads, instrumentation accelerations, etc)? We need to isolate environmental conditions and determine what conditions we can survive in (wave heights, wind speeds, currents (top to bottom), wave periods, etc.

9) We should contact NOAA regarding environmental data at target sites, recommended buoy types, and other relevant mooring data (Ken Steele, Chung Chu Tang).

10)  Prior to analysis we need to get a handle on cable size, verticality requirements, environmental conditions.

11)  Have we considered what component testing needs to be done prior to sea trials. Show failure modes and why tests need to be conducted.

12)  Do we have environmental data for instruments? Allowable motions, accelerations, pressures, etc.

13)  Need to identify what length of mooring needs to be swapped out on annual basis and identify strategy for this (ISMS had counterweight method but probably not suitable for ocean environment)

14)  For wind up and hockling we should use torsionally stiff cables that are torque balances and choose material w/ minimal creep.

15)  Have we considered making benthic expression self deployable like blossoming bottom clump or self spreading array instead of requiring use of ROVs and wet mateable connectors.

16)  Do we need precise positioning of anchor(s) ? Sonardyne has LBL beacons used for this.

17) Have we considered a winch system for raising and lowering the subsurface float for buoy and top segment annual switchout? 

18) Should have compliance for surface float using S-tether catenary, bungees, or system like Walter Paul’s fuel hose design.

19)  Have we determined the position accuracy required for instruments?

20) If we are using synthetic members, we may need to keep constant tension. Compression fails the synthetic fibers.

21)  Have we looked at the ability of the profiler to deal w/ biofouling? This may prohibit the use of the profiler in the near surface region where the s-tether would be.

22)  Have we considered the buoy type/shape? NDBC uses NOMAD buoys in Juan de Fuca region. We would have to determine the effect of a semi rigid EM connection on the buoy.

23) Have we checked out wind-driven power generators?

24)  All agreed that installing EM cable on test buoy was probably not necessary to get data needed (current, wave height/period, tensions, and accelerations). Could use similar diameter and weight cable/line for large cost savings.

After a general discussion, we talked about how NFESC could potentially help us. They have experts in mooring analysis, anchor design and soil interaction, and trawel resistance and vulnerability studies. We need to identify what we would like them to help us with and they can let us know what information will be required to keep the time and number of iterations minimized. The nice thing about using them is I know and trust them, I can meet w/ them on a regular basis since I will be in the vicinity at least once a month and they don’t have an agenda. 

They recommended that we try to get representatives from WHOI, Scripps, and other institutions to come and critique our conceptual and preliminary designs (pay them to come) since they have a lot of experience in this area.

NFESC has a program called SEASTAR that they used to analyze a similar system and they said this would be appropriate for our application. I got some info on the program from them.

The consensus from the group I met with was that our project was certainly an ambitious one and they were very interested in helping us out. They seemed quite amenable to another similar meeting once I have more of the requirements and concept design put together. 

