Western Flyer Post Cruise

July 6 to 12, 2006

Science Party Participants: Charlie Paull, Mark Chaffey, Andy Hamilton, Larry Bird, Tom O’Reilly, Kent Headley, Ed Mellinger, Bill Ussler, Rendy Keaten

July 6, 2006

Departed Moss Landing at 14:20 PDST – Delayed from 08:00 departure because ODI did not make its commitment on a connector delivery.  21:00 Arrived at site. Weather poor, thus tried to survey in position of MOOS mooring using ranges from  Benthos releases on base.  At 2 km horizontal range could not get response from either release. Abandoned survey attempt. 

July 7, Wind ~25 knots. Too rough to dive with cable sled. 

09:00 to 12:30 - Deployed new channel axis BIN frame using the Spectra Line and duel Benthos releases.  Homer #98 is attached to base and one ‘’three window“ cable holder. Although there was a COMPATT beacon on the bottom and a trackpoint beacon on the releases, their position was too unstable to be useful in assisting in the positioning. The stern of the WF was located over the site. Tagged the bottom with 3444 m wire out. Pulled up to 3441 m and released.  Release occurred after just on release command was sent (abnormal?). 

13:00 to 18:00 Deployed McLane profiler at New McLane profiler site (~200 m North of old Canyon Axis BIN, and 100 m north of new Canyon Axis BIN). Benthos release 1176 (Rec. 13.0, Trans, 12.0, Enable C, and Release D) is at the bottom.  This will be serviced in September as the connection hardware to connect to the BIN using an inductive modem is not attached.

July 8, Wind too strong to dive at Shepard Meander.  Went into Monterey Bay to conduct test cable lay dives. 12:28 L -Dive 1002 launch point 36° 43.53’ N 122°02.39’W in 762 m of water with cable laying spool and 1500 m of test wire (yellow). Lead ball on end for weight. Tested DVL reset by going 50 W without cable laying. Practiced by going ~400 m on course of 60° across ~flat bottom.  Pay out successful and recovered all cable and ball.  In process discovered that the DVL set up to measures distance from the origin, not total distance traveled. Also, as always the lack of a camera on the rear of the ROV made it hard to confidently track the wire out. Moved over ~500 m mid-water to be closer to the canyon edge for another lay down the canyon slope. Initially crabbed down mild slope (>20°) than facing the slope when it got very steep (>30°) down to 912 m water depth.  These orientations worked well for cable laying, especially as we could see the cable. Started to recover by flying up mid water.  However, the ball got caught in the mud and we had go back to the bottom to respool the test cable. 

July 9, 6:40 AM 

Dove ~200 m east of the MTM4 anchor site. Mooring buoy was at southern end of watch circle. Found MTM4 anchor 115 m from the target site on a course of 182°. Coordinates based on Arcview after leaving are 36.218321° N -122.904986° W. Mooring base looked good. Almost no movement on lower float. One looping section of chain at the very bottom of the mooring (3180 m) was bent at connection ring, but probably fine.  ROV access easy to base was easy as bottom current was to north, helping to keep ROV teether away from mooring string. Easily removed coiled section containing loop-back connector from float, placed connector into window frame holder on the anchor, and removed loopback plug. Easily made connection with plug on the cable spool with the plug on the mooring. Confirmed power and data connections made. Loopback plug attached to hook on ROV. Moved backwards ~5 m in reverse before turning toward track for cable lay. The process of spooling out the armor section was concerning as slack developed on the drum, especially at the junction between the armor section and the unarmored section. However, the junction between the two sections passed through the cable feed to the unarmored cable (orange) successfully. Difficulty in coordinating the ROV movement and the cable pay out, especially when clouds of mud are stirred up.  By 16:35Z had traveled 154 m wire out and 139 desired. At  16:48 sat down to release 2 floats in 3172 m.  Some difficulty reaching to pull release lines.  Considerable cloud of sediment was generated. Finally had to pull off bottom to release floats at 16:48 Z.  May have pulled cable tight during this process. 16:55 Z noticed that the fiber was lost. Power still on. 17:14 flew back down route and found kink in cable ~60 m down path. Ultimately cut cable a few meters beyond the kink, so as to recover the kink on the spool. Respooled the cable onto the drum, including the kink.  Moved further down the cable route and encountered two more kinks. Noted that the cable was very straight across the bottom and looked as though it had been pulled tight all the way into about 10 meters of the amored section. Only remaining loops were further into the armored section of the cable. Went to mooring base. Took off the plug and replaced the loop-back plug on the base of the mooring. Left other plug on the bottom including the connection junction and ~150 m of armored cable.  Will have to cut armored section of cable with large cable tool, not small cable cutter on ROV.  Left bottom at 11:53 L.  Recovered in marginal weather.

Lessons: 

Clearly did not lay out enough cable. Because:

(1) DVL log not working as intended. (no integration of distance covered, only distance from start. 

(2) Unable to see cable with a backwards looking camera to identify lay. 

(3) Lost in sediment clouds when landed (probably should not sit down and if so make sure to back up or other wise lay out enough cable to assure slack when starting.

(4) Existing orange cable has wrong characteristics.

(5) Started laying too fast before establishing careful coordination between ROV speed and cable payout.  

July 10, Overnight the cable sled was refurbished with spare spool of orange cable. This cable was placed on the spool in 2002. Floats replaced by pirating syntactic foam from rectangular floatation piece on ship. Cameras readjusted to have a rear camera, a rear light, and by tilting forward camera move downward to see cable going back. 

Weather too poor to launch until 1:30 PM. 

Dive 1004 Launch occurred with ship ~300 m north of MTM4 anchor. Buoy moved northeast to within 100 m of anchor site during the decent. In the mean time the WF and Tiburon moved initially further to the northwest, then to the South in the hopes of getting clear on the west side of the mooring anchor tether. Note: Due to the closeness of the buoy and anchor it was possible the bight of the mooring anchor could have been 100’s of meters away from the anchor on any side. If there had been more discussion of the amount of scope in the mooring line and a calculation of the possible size of the mooring anchor line bight a decision might have been made to initiate the dive further away from the anchor and approach along the bottom. Fortunately there was no interference. As the decent continued, the mooring moved to the east away from the mooring anchor at about 2 m per minute. At 22:07 Z (3:07 PM L) bottom was encountered in 3187 m of water. Arcview positions indicate anchor ~255 m away on course of 055°. Moved ship and ROV to north to come into base on same track as we would leave the base laying cable to BIN (e.g., 328°).  

22:45 Z at mooring base. Removed loop-back connection placed on temporarily placed it on the anchor block. Handle on the cable connection for this cable is plastic. Placed cable connection module on seafloor. Plugging in the connector to from the cable pack to the MTM3 was harder than on the previous day, as the latch had to be pressed in multiple times before the side pins on the latch locked in place.  Optical and power connection was confirmed through the cable. Placed loop-back connector on hook on front of ROV. 

23:16Z ready to begin cable laying. (Although the pilots were clear, I note that there was some control room discussion as to which way to turn and move away from mooring base without snagging. Having someone specifically charged with close-in navigation in this situation might be a good idea. Moving the wrong direction around the anchor could be very serious.)  Moved back carefully and laid out the armor cable. 

23:23 began turning to laying course. 

23:30 Z Shortly (20-50 m?) after passing the connections from the cable a kink in the pinch wheels was noted. This kink would not pass through the closed pinch wheels. Before the payout on the drum was stopped, several loops of cable came off.  This degenerated into a snarled mess of cable. Loops passed off both sides of the drum onto the drums.  Remarkably, this was straightened out by a combination ofr pulling the cable out with the manipulator and drum rotation. A clean lead to the drum was re-established, and the cable replaced in the pinch wheels. 

00:20 Z - The cable continuity remained, so laying was resumed.  At the time the cable counter measured 152 m out, however, the mark for 200 m out was within the loops of cable left on the seafloor. Thus, ~60 m of cable was left in loops on the seafloor at this site.

00:34 Z  329 m on wire out meter

00:36 Z 400 m mark on cable passed with 364 m out on the cable counter.

00:49 Z 562 m out on cable counter (Larry replacing Andy as a cable operator, coordination between pilots and cable laying difficult. Multiple loops being laid on seafloor. Also, cable memory caused loops to develop after initial lay. Clearly cable has strong memory (built-up torque or cable turns). Also, the light on the back of the ROV made it much easier to see the condition of the cable on the aft looking camera. Thus while the aft looking camera may not have been critical, the aft light was. Larry and the pilots worked out that the best way to coordinate the cable lay involved having the pilots use there auto course and speed control and only adjust the cable payout.  This produced much less noise in the rate. After this the cable laying was much more under control.)

Summary table

Time
Wire out mark
wire out meter/distance (DVL)
Distance (Arcview)

01:07
600
-

-



800

01:26
1000
943





700

01:44
1200
1134
_




850

02:03
1400
1340
-




1050

02:22
1600
1526
-




1200

02:40
1800
1740/1392




1400

02:59
2000
1940/1568




1600

03:18
2200
2140/1748




1800

03:43
2400
2341/1928




2000

04:01
2600
2540/2113




2200

04:21
2800
2740/2298




2380

04:40
3000
2938/2480




2595

04:49
-
3029/2552




2552

Floats were released at:

?~600 m wire out

02:03

03:27

04:32

At BIN at 04:49 Z. Signal from Homer # 19 was strong and BIN identifiable on sonar ~150 m out.

04:53 Z Cable taken out of pinchwheel and cable drum dropped 7.5 m from BIN (Homer range) while facing the BIN on a course of 315°. Continuity of cable remained after dropping wheel.

O4:59 Z (09:58 PM L) End of dive.

Shortly after dropping drum communications with the buoy circuit used to measure optical attenuation was lost. However this was interpreted as a buoy computer problem, not a cable problem. Fortunately is occurred just after the critical cable laying operation. A decision was made to continue to install the Shelf BIN without having real-time optical testing capability.

July 11, Steamed into Monterey Harbor overnight. At 08:00 L began to remove cable sled and replace it with the benthic sled.

10:00 L Left for shelf BIN at Shepard Meander.

03:13 Launch new elevator carrying BIN.

03:48 Dive 1005 launch with benthic sled and “window frame” in drawer.

00:25 Z At BIN frame and place window frame on frame.

00:43 Moved to elevator and located elevator. Determined the elevator ended up 72m from the launch point on a course of 192°.

00:46 Z Removed Homer #19 from shelf BIN frame.

00:51 Removed BIN instruments from elevator with hook.  Came out of elevator easily. Carrying BIN not a significant problem.

01:03 Placed BIN instruments onto BIN frame.  Aquadopp arm sticking out a 64°. Determined that the Aquadopp was too close to window frame. Thus, moved window frame around 90°. To SSE side of frame base.

01:24 placed connectors into the window frame holder. Black (camera in center, red incoming to right, and ultimately green outgoing on left when facing BIN). 

Unspooled cable from spool and plugged into frame after removing loopback.

02:15 Done with BIN wiring, but unable to confirm connectivity because of problem with buoy.

02:23 Z Released elevator from 3166 m (which came up at 03:58 Z; or at 31 m per minute).

July 12, 06:20 L released COMPATT beacon in channel axis that was intended to assist in RIN launch. (COMPATT came up at 80 m/minute).

06:30 L Dive 1006 launch.

15:38 Z located new axis BIN frame in 3457 m water depth.  Frame located 83 m on course of 55° from intended site (i.e., to NW of intended target). Frame in good condition, sitting on sediment line. Edges 8° off to east (clockwise) from clean N-S orientation. Window frame on North side.  Homer #98 working well and on south side of frame.  

15:44 Z conducted survey transect  to west to establish location of canyon axis. Going west found rail road wheel, snarl of test cable, and dummy test plug used to test cable lay to McLane Profiler 90 m to west of new BIN frame. Continued another 40 m to west but it never got deeper along the way.  

Weather finally good (wind <10 knots, seas modest). While dive was occurring the Rib boat over to MTM4 mooring buoy. Mark Chaffey and Ed Mellinger landed on the Buoy.  Physically unplugged power to mooring and re-plugged the power, first to the Primary controller, then because the console port on the Secondary node could not be reached, to the Secondary node. This reset the Primary Medusa board and serial communications to it through the Primary controller were re-established. Also replaced Primary GPS receiver, recovered failed BRH sensor and cleaned ISUS window and anti-fouling guard.

10:58 L  Underway to Moss Landing.  Using the Freewave console port, the restored Surface Medusa board was reconfigured, 375V power was turned on to the Shelf BIN and full communications to the BIN through the mooring were established! All seafloor instruments started and sampled normally. Optical power and power voltage and load readings were excellent. Data downloads from the Shelf BIN through satellite to SSDS on shore were confirmed on the way in. 

