MARS Node Deployment Testing and Diagnosis Tool Development

Project #900517

Ventana Dive #2611

Several procedures were attempted and equipment tested in an at sea environment. Red text indicates a deviation in the original plan or suggestions to improve the operation in the future.

Operations Plan August 24th Ventana Dive

Dive #1

1.) TRF mock-up deployment

Equipment Required:

a.) TRF mock-up

b.) Four point harness (negative in water) 
c.) Acoustic release

d.) 600ft recovery line

e.) 600ft deployment line

f.) Syntactic recovery float (three tether floats)

g.) Overboard sheave.

    
Preparation:

a.) Four-point harness rigged from inside of opening to center

b.) Recovery line mated to pear link of four-point harness then married to one leg of it. The line exits out of the TRF through the center

c.) Recovery line secured to recovery float 

d.) Float and line secured to base of TRF mock-up (removable by ROV manipulator) with belay pins.
Deployment:

a.) Port side crane see Pt Lobos Captain

2.) ROV Deployment

Equipment Required:

a.) MARS tool-sled

- Cameras mounted to outriggers aft

- Winch mounted in center with 60 ft  double braid, length needs to be increased.
1200 lbs weak link was installed between the MARS latch and the Winch line. Reason being to avoid a condition of not being able to recover the Node/ROV combination in the event of Hydraulic or system failure. 

This proved to be a mistake. Dynamic loading of the node exceeded this level and caused the node to free fall to the sea floor.

During any subsequent deployments this weak link will not be required, a new winch will be installed that will free wheel in the event of failure and allow for separation between the ROV and Node. 

- Schilling manipulator mounted Stbd fwd, camera secured to wrist

- Winch line connected to MARS latch

- Winch line secured to bottom of tool-sled AFT.

- Skid dunnage for under node to move forward in prep for launch.

   (1 4x8 sheet of plywood)

b.) Ventana

- Camera mounted on swing arm

- Tool-sled HID lamps mounted down

-  Camera mounted to view winch, cw light

- DVL extended.?

- 992.5 lbs lead adjusted for any changes in the winch makes Ventana neutral in this configuration.

- remove three bricks for a four bricks for a node deployment.

c.) MARS Node

- MARS Latch secured to stab

- Spare lifting latch with tether keeper removed

- four lead weights installed in Floatation mounting cut outs

- Node trimmed to –100 lbs.

-winch line taped down to MARS Latch body, to entry cone and top surface of Node along support rail aft, to keep from fouling in the ROV Deployment Latch.
Procedure:

a.) Standard pre-dive procedures, including ballast check
b.) Tether installed in wheel on crane. (Tether removed from wheel on crane change)

c.) MARS winch line faired aft of ROV, secured with small tywrap to tool-sled frame.
d.) Launch ROV and maintain heading 90 degs stbd of Pt. Lobos hull, attention to winch line by Deck Pilot.

e.) Deploy enough tether to install 4 floats but keep tether on deck till node is off deck and moving toward ROV. Tether can be managed by deck Pilot.

f.) Winch line tended by deckhand.

g.) Control room pilot to activate “Auto Heading” on command from deck. This allows the deck pilot to control the ROV with one hand and tend the tether with the other.

h.) Recover crane

1. remove tether from wheel

2. drop flag sheave and fair tether forward toward ROV pilot

3. remove latch from lift wire

4. connect lift wire to latch on MARS Node

5. skid MARS node forward

6. tension node up to shoe on crane


7. deploy MARS node

i.) Deck Pilot to maintain tension on winch line as node is deployed.

j.) Release Node, ROV control to forpeak and dive ROV to approx 5m to escape surface swell.

k.) as node sinks control room pilot to begin winch up procedure.

l.) At this point it was noticed that the Node had broken the weak link and was free falling to the seafloor. Dive to site and practice landing node in TRF.

Once the node is placed in the TRF and practicing is complete, payout on the tool-sled winch begins to allow maneuvering of the  ROV into a position to release the latch. This portion of the testing worked extremely well. The latch was acquired easily and then released from the node. A storage basket on the tool-sled was used to keep the latch for the remainder of the dive. To continue working on the seafloor as would be the case in a real deployment, the VB system would be flooded to gain back the four bricks removed from the ROV prior to launch. Blowing the ballast at the start of recovery will hasten that process.
Once released, the ROV can recover to the surface or retrieve the NPS ADCP and then recover. ADCP was recovered
Dive # 2

1. Ballast Ventana for neutral (for this test the ballast procedure is not required it was done on the first dive)
2. Preparations for Dive #2:

a. Remove the MARS latch from the lift line.

b. Attach latch to short recovery line 100ft and float to the latch. Bundling of this package needs care not to secure the line to the bail on the latch and the line needs to be “free” enough so that the float and recovery line will remain secure until the latch is engaged with the Node.

c. Fill VB system with water +70 lbs

d. Remove 5 bricks of lead from the ROV –130 lbs. Only a single brick needs to be removed, see above.

i. ROV is 60 lbs. positive

e. Install spare recovery latch onto Port crane lift wire

f. Basket installed stbd forward on tool-sled frame. Install baskets on swing arm. Change.

g. 48ft of recovery line with float 8 lbs syntactic. (Eye on one end to fit in MARS latch other end to secure float)

3. Procedure:

a. Launch ROV with 48ft recovery line and float secured to tool-sled and MARS latch in Port Manipulator. (see above)
b. Land ROV on top of node. The top of the Node should have strips of non skid adhered to it or painted on. The ROV skids on the polyurethane created a slick surface. The slightest disturbance would cause the ROV to move.

c. Remove one ballast weight, -44 lbs.

i. ROV is 16 lbs. Positive.

d. Stab Node latch with float and line, -17.5 lbs. This process was extremely difficult to accomplish. As indicated above, a re-arrangement of the weight, line and latch would go along way to making this easier to complete.

i. ROV is 1.5 lbs. negative.

e. Remove two remaining ballast weights, -88 lbs.

i. ROV is 89.5 lbs. negative. A miscalculation of the mock-up Node weight resulted in the Node being negative in water. Attempts to recover it were unsuccessful and it has been left on the sea floor. A mission to recover it and continue the testing procedure has been tentatively planned for September 9, 2005. The Node will be recovered and theen re-ballasted at sea. An additional weight will be used in the recovery process. See table below.
f. Begin evacuation of VB system, - ~ 72lbs simultaneously move off the MARS Node.

i. ROV is 17.5 lbs. negative.

g. Ensure Node clears TRF and begins ascent to surface.

h. Free TRF recovery float and pass through the center of the TRF.

i. Release the recovery line belay pins and ensure the line ascends freely away from the TRF.

j. Recover ROV as normal.

The following two steps were not accomplished.

4. Recover MARS node Port side 

5. Recover MARS TRF Port Side crane

	
	ROV Ballast
	Node Ballast
	Package

	Node Deployment
	
	
	

	Ballast check
	Neutral
	100 lbs negative

4 ballast weights 44 lbs ea. inserted into lift sockets
	-100lbs

	Launch/

Winch-up
	-4 bricks 104lbs
	
	+ 4 lbs

	Node Placement
	Flood VB tanks, -94 lbs
	
	+10 lbs (good operating trim)

	Node Recovery
	
	
	

	Ballast check
	Neutral (includes Latch)
	-100 lbs 
	

	Launch
	-5 bricks +130 lbs, VB system filled, -75 lbs 
	
	+ 55 lbs

	On Node 1
	Retrieve I Node weight –44 lbs, place latch + 17.5 lbs
	-73.5 lbs
	+28.5 (work to be completed, open doors and disconnect science gear)

	On Node 2
	Retrieve remaining Node weights –132 lbs, blow VB + 75 lbs
	+48.5 lbs
	-57 lbs (move off node, node should float off, recover ROV)


As configured for the testing the ROV required 904.5 lbs of lead, this included:


27 bricks       @ 26lbs


2 lead pigs    @ 60.5 lbs


odd shape 1  @ 38 lbs


odd shape 2  @45 lbs


small block 1 @ 5lbs


small block 2 @ 3.5 lbs

This amount will be adjusted based on weights of the new winch but serve as a starting point for trimming the ROV.

Cameras and Lighting

Five auxiliary cameras were used in the configuration for the Node deployment:

	Camera Pos
	Camera type
	Camera addr
	Dynair Ch
	Control

	Port Sw Arm
	Pegasus
	5
	000
	Aux 1

	Port Out rgr
	Pegasus
	8
	002
	Core 2

	Winch Cam
	Aurora
	NA
	017
	Aux 2

	Manip Cam
	IT 1000
	NA
	003
	FO-12v

	Stbd Out rgr
	Pegasus
	9
	001
	Core 1

	Upper P&T
	Orion Zoom
	4
	007
	Still Camera

	Upper P&T
	Orion Zoom
	1
	004
	Insite


The camera placement was tested in the Tank and should be acceptable for operations.

Three additional lights were used in the configuration:


Two HID lamps mounted amidships on extensions


One 125w Incandescent mounted pointing at the winch.

Lighting will need to be evaluated again since no Node placement was conducted.

Conclusion:

Deployment of the Node seems to be established assuming that once the Node is released form the crane, the ROV can begin diving on a slow bell to reduce the effects of surge and heave on the winch line. To achieve this, additional tether may need to be flaked on deck with floats affixed prior to launching the Node.

Latch mechanism works well. Some form of guide needs to be made to help with stabbing the latch on to the Node during recovery.

If there was no water ingression into the mock-up Node foam pack, more attention needs to be paid to ballasting of the mock-up Node. This is an issue with the real Node but should be less critical because of the nature of the foam used in the real Node and the free flooding of the Node frame.

If the mock-up Node did take on water it will need to be re-ballasted at sea on the next dive. It is suspected that entrained air caused some of the miscalculation in the ballast. It is also suspected that the foam used to bond the block together may either have imploded or absorbed water.

It was obvious from the attempted recovery of the mock-up Node that the package needs to be positive for recovery (as initially planned). The negative payload and the surface area made it all but impossible for the deck crew to work with the Node, it could not be brought to the surface to stab the ROV latch into the Node latch. 

At present a dive is tentatively scheduled for September 9th to recover the Node and TRF. If time permits, we will test the complete system again. (See dive plan)

