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A. Purpose:

A test mooring will be deployed in the Monterey Bay that is representative of the Benthic Configuration of the MOOS Mooring this fall on October 29th. The purpose is to test the high risk elements of the mooring. These are:

1) The reliability of the data and power connection between the mooring surface expression and the fixed anchor base of the mooring. This involves determining the behavior of the mooring in various sea states and recording the corresponding loads on the riser cable in order to validate the analyses and observe the effectiveness of the strain relief in isolating the riser from surface energy. 

2) The reliability of the connection hardware and the feasibility of ROV operational procedures for making a physical connection between the mooring base and a sea floor mounted instrumentation “Benthic Instrument Node” or BIN (note: the procedures and equipment for BIN to BIN cable connections are being developed under the Canyon Dynamics experiment). This may be tested by subsequent ROV dive(s) to the benthic portion and mating dummy receptacles in place.

B. Test Plan

The plan is to leave the mooring in place throughout the winter months and storms and monitor its behavior (loads, visual wear, sea keeping ability) then recover it next Spring. While some of this information may be recorded, it would be beneficial to do some routine inspection (monthly if possible) to observe any abnormal wear and/or dynamics of the mooring. For this reason, it would be prudent to place the mooring close to one of MBARI’s existing moorings so that it could be done in conjunction w/ normal operations for these moorings.  Inspections should include divers checking the length of the strain relief and its connection to the riser below it if possible for position, wear, and movement. A separate document will cover the specifics of the deployment plan.

C. Personnel/ship required:

1) MBARI mooring group to aid in design, build, and deployment of mooring as well as routine inspections

2) Pt. Sur or other capable ship of opportunity to deploy and recover mooring. One day of mobilization and one day for deployment is current estimate.

3) Ship or boat for monthly inspection (may be piggy backed onto existing ops in the vicinity if possible) and personnel.

D. Deployment equipment required

1) Instrumented (?) 36” diameter sheave for controlled lower, if required

2) Display for load from sheave

3) Lower line w/ acoustic release, if required (otherwise use riser)

E. Mooring equipment required (to be added to as identified):

1) Surface expression 

a. Tower (same as existing on M1/M2) w/ standard METSYS configuration

b. Buoy – Standard Atlas or Surly discus w/ sufficient flotation

c. Housing for instrumentation and mooring controller

d. Battery Housing

e. Seawater Battery (mounted to hull or bridle) for test purposes (200 lb)

f. Bridle

2) Power Low power system with connection to the “Benthic Hub made up of:

a. 8x20W or 8x30W solar panels + device to measure sun if possible

b. Storage batteries.

c. Sub-sea power available only for “Benthic Instrument Node” mounted “New Mooring Controller” if installed and temporary low data rate communications link to the surface expression
d. Seawater batteries

3) Communications –

a. Standard surface float to MBARI data communications channel using UHF packet radio or spread spectrum , or discrete frequency (both 900 MHz)

b. “Benthic Hub” to surface float communications utilize a temporary data multiplexer for communications with the “Benthic Hub” controller (which can read the anchor base strain gauge

c. ARGOS Transponder in case of severed riser

4) Data storage – Not promised, data must be stored in data collection instrument and retrieved when recovered. acquisition (new Mooring controller if ready)

5) Instrumentation – 

a) six axis accelerometer (Cross Bow or equivalent) to record motion of surface buoy

b) Load cell in line with connection to surface buoy (Location and support needs to be determined)

c) Current meters (ADCPs(?) for top 500m (every 50m)

d) Repeater/instrument at bottom to test for riser performance (power and coms)

6) Mooring riser 

a. Connector/flange at top of strain relief to waterproof bulkhead connector

b. Strain relief section at top of riser (WHOI to help spec out)

c. In-line connector at bottom of strain relief (does not have to be wet mateable)

d. Floats and/or weights to create S-tether above subsurface float (size, no. and position TBD)

e. 2000(?)m of EM/O cable

f. Subsurface float to support wt of riser (depth and size to be determined)

g. Glass balls for acoustic release (no. dependent on cable wt.)

h. Acoustic release (double)

i. Anchor (rail wheel stack, wt. TBD)

F. Deployment Issues:

1) Controlled lower will probably be required from conversations w/ WHOI and US Navy regarding deploying in similar systems. This will require two winches (riser cable storage/payout, lower line) and some special rigging for the riser cable (36” diameter sheave most likely).

2) Subsurface flotation may require some additional rigging and time.

3) Future additions/modifications such as AUV dock, increased buoy size, etc. will present additional challenges) These are not part of the test mooring.

G. Outstanding Issues/questions

1) Energy required for accelerometers, load cells and ADCP as well as sample rates and intervals

2) Mooring controller availability

3) Design of strain relief by Woods Hole and lead time required to acquire one

4) Fallback date/vessel  for deployment, if required

5) Buoy to shore communication method and data rate

6) Umbilical/riser availability (is there some existing UNOLS umbilical available?)

