Benthic Observation Survey System (BOSS) Deployment Installation


General Notes
When mobilizing, there will be several large pieces of gear and storage totes being loaded onto the ship. The totes have been labeled to help identify where to physically place them in order to expedite the installation process and to help prevent excess deck clutter. Approximately half of the equipment will be installed in an inner portion of the ship (dry lab) and the rest will be installed outside on the deck. 


Internal Equipment
Power Distribution Unit (PDU)
Deck Recorder
Laptop Bag
Computer Monitor
Tote, Video Monitors
Tote, Control Room Cables
Tote, Deployment Spares

External Equipment
Winch
Lander
Sheave
Tool Box, Tools	Comment by ELENA: Are these the MBARI toolboxes and/or the MLML toolbox, as referred to in the inventory list? 	Comment by Ryan Fields: These were the MBARI toolboxes. The ‘tools’ one has various allen wrenches and other actual tools. The ‘supplies’ box has zipties, dummy plugs, silicon grease etc that are consumables for assembling the BOSS
Tool Box, Supplies
Tote, Launch & Recovery	Comment by Chad Kecy: They both belong to MLML now, though.
Tote, Winch Cover


Internal Setup

Equipment Location
Both the PDU and Deck Recorder will need to be mounted on horizontal surfaces and both need to be tied down or secured. The Deck Recorder can be placed on the deck provided it is a completely dry area and can still be secured. The PDU is best placed on a desk or bench to make the front panel easily user accessible. The two deck leads (power and fiber) that connect the PDU to the winch are 30 feet long, so be sure to consider that distance before securing the PDU to the bench. The 10-channel video snake cable that connects the PDU to the Deck Recorder is 25 feet long. The PDU and Deck Recorder each need to be plugged into separate 110VAC circuits as their combined current draw (including turn-on surge) can exceed 20 amps.	Comment by ELENA: Does this just mean separate standard 110V outlets? 	Comment by Ryan Fields: Chad would have a more detailed answer, but it means that if both are plugged into the same ‘circuit’ (even using separate outlets) a fuse will be blown. The boats we have used have had two separate electric circuts with separate fuses that we split the PDU and DEckrecorder between	Comment by Chad Kecy: Ryan described it pretty well, but it’s like in your house where different outlets are on different circuit breakers.

PDU Setup
1. Once the PDU is on a bench, remove the front and rear covers.	Comment by ELENA: I’m not sure what the covers look like. Is there a trick to removing them, or is it straightforward? 	Comment by Ryan Fields: I can take a photo, but these are plastic covers that latch on to the PDU case and protect the electronics. They are pretty easy to put on/off
2. Connect the 10-channel video snake cable [W2] to the rear video panel [C3a-C3j].
a. The connections are color coded.
b. The other end goes to the Deck Recorder.
3. Connect the 2-channel video snake cable [W3] to the video rear panel [C5a-C5b].
a. The connections are color coded.
b. The other end goes to the SeeTec monitor.
4. Connect a long BNC cable [W4] to the quad upper video output connection [C7].
a. The other end goes to the Tote Vision monitor #1.
5. Connect a long BNC cable [W5] to the quad lower video output connection [C9].
a. The other end goes to the Tote Vision monitor #2.
6. Connect the GPS cable [W16] to the rear DB9 connector label GPS [C27].
a. The GPS antenna will need to be mounted on the exterior of the ship in a high location.	Comment by ELENA: Where have you mounted the antenna in the past? How do you mount it?	Comment by Ryan Fields: The GPS has been mounted on the upper railing of the two vessels we have operated on – if we operate on different vessels in the future – we will have to find a new spot on the fly
b. The DB9 side of the cable may need to be run through any portals first if necessary.	Comment by ELENA: What is a portal?	Comment by Ryan Fields: This should be ‘port hole’ and was a small 4” hole in the back wall that lead outside. It let us run cables from inside to outside without going through the door
7. Connect the 2-pin power deck cable [W17] (purple end) to the rear panel [C28].
a. The other end (orange) goes to the winch (external J-box).
8. Connect the fiber optic deck cable [W18] to the rear panel [C30].
a. Either end can be attached to the PDU.
b. The other end goes to the winch (external J-box).
9. Connect the (yellow) power cable [W1] from the rear panel to a 110VAC plug [C2].
a. The PDU needs to be on a separate AC circuit as the Deck Recorder.
10. For clean cable management, tie-wrap multiple cables together.
11. Secure with tie downs or ratchet straps.

Deck Recorder
1. Place the Deck Recorder on a flat surface within 15-20 feet of the PDU.
2. Remove the front and rear covers.	Comment by ELENA: Are these the same as the PDU?	Comment by Ryan Fields: The Deck recorder has it’s own set of plastic covers that come off – both use the same latch technology
3. Connect the 10-channel video snake cable [W2] to the rear video panel [C4a-C4j].
a. The connections are color coded.
b. The other end goes to the PDU.
4. Connect the keyboard and mouse [W13 & W14] to the dual channel USB port in the rear [C24 & C25].
5. Connect the VGA cable [W11] (attached at rear) to the computer monitor [C21].
a. Plug a 110VAC power cord [W12] into the monitor and power strip at rear [C22 & C23].
6. Connect a USB extender cable [W15] to the USB 3.0 port at the front of the Deck Recorder [C26].
a. This is for an external USB hard drive.
7. For clean cable management, tie-wrap multiple cables together.
8. Secure with tie downs or ratchet straps.
9. The power cord [W23] for the Deck Recorder should be plugged into a switchable power strip [C40].	Comment by Ryan Fields: I believe so. A standard power strip (surge protected would probably be preferred)	Comment by ELENA: Does this mean a standard power strip that has a switch for turning all of the outlets on/off?	Comment by Chad Kecy: Exactly. The reason for this is that the power strip for the Deck Recorder is physically hard to get to, so we just use an external power strip.
a. The Deck Recorder needs to be on a separate AC circuit as the PDU.
b. The Deck Recorder should be powered from a ‘clean’ power source, if available.	Comment by ELENA: What is a clean power source?	Comment by Ryan Fields: This is a question for Chad, My simple understanding is that AC current generated on the boat can have voltage spikes or fluctuate randomly. This may not cause a problem for some electronics, but for our sensitive hardware – we use the half of the ships power that has been passed through some sort of filter that evens out the voltage – making it safer for our devices	Comment by Chad Kecy: Yes, clean power is filtered and has protection circuitry against voltage spikes caused by generators.
Video Monitors
1. The two Tote monitors display the eight stereo cameras.
a. Connect their power supplies [W7 & W8] to 110VAC plugs [C13-C16].
b. Connect the two long BNC cables [W4 & W5] for the quad upper and lower videos [C7-C10].
i. SDI IN
2. The SeeTec monitor displays the down camera.
a. Connect the power supply [W6] to a 115Vac plug [C11-C12].
b. Connect the 2-channel video snake cable [W3] to the video switch on the back of the monitor [C6a-C6b].
i. The other end is from the PDU rear panel.
3. Secure the monitors to the work surface with bungee cords.
4. For clean cable management, tie-wrap multiple cables together.

Laptop
1. Place the laptop next to the PDU
2. Plug in the laptop’s power adaptor [W10] [C19-C20].
3. Plug an Ethernet cable [W9] from the laptop to an Ethernet port on the rear of the PDU [C17-C18].


External Setup

Equipment Location
The physical location of the winch will be determined by the bolt patterns on the aft deck. This detail should be worked out well in advance of the equipment mobilization. The lander should be located below the A-Frame and in front of the winch. The launch and recovery tote should be placed in a convenient location for deck operations, but also out of the way of foot traffic. The two tool boxes should be stored outside in an out of the way location.	Comment by ELENA: What’s the general process for determining the winch location? Are there cases where special adjustments or equipment is needed? 	Comment by Ryan Fields: A coordinator needs to verify that the ship has room on the back deck for the winch. [This is a question for Chad or Eric – what is the minimum space needed for the winch – accounting for the necessary angle of the cable through the sheave?]  2. If there is space for the winch, we need to verify if there are already bolt holes drilled and available, or if we need to modify the deck of the vessel ahead of time (with special permissions from the boat owner). 3. If a bolt pattern is already drilled and available – we need exact measurements between holes to either verify that the pattern matches the mounting plate of the winch or to drill new holes (possibly make a new adaptor/mounting plate) for the witch to attach. Basically in Oct 2019, we showed up to the boat only to find that the winch hole pattern was completely different and had to scramble to drill new holes and mount the winch. We want to have all of that settled before mobilizing our gear. 
	Comment by Ryan Fields: 

Winch
1. The winch should be bolted to the ship’s deck with the steel feet plates per the ship’s crew. 
2. Plug in the 220VAC input power cable [W19] to the specified ship connection [C32].
3. Plug in the 2-pin power deck cable [W17] to the outer junction box on the winch [C29].
4. Plug in the fiber optic deck cable [W18] to the outer junction box on the winch [C31].
5. Physically route the 2-pin power cable and fiber cable to minimize them being walked on.

Lander
1. Once the lander is craned onto the ship, secure to the deck with 4 tie downs.	Comment by ELENA: Are these the “safety lines” referred to in the SOP document?	Comment by Ryan Fields: Best I can tell, ‘safety line’ refers to the line across the back of the boat ( a chain in the video I sent) that prevents people from falling overboard (also called ‘the gate’ on the Fulmar). We then have two tie down lines/straps that hold each side of the boss when secured on deck for transiting (the yellow lines in the video) and finally have 2 white tag lines that we use to  guide the BOSS into the water with deploying or recovering	Comment by Ryan Fields: 
2. When convenient for the ship’s crew, have them secure the sheave to their A-Frame.	Comment by ELENA: What is the sheave, and what is the general process for securing to the a-frame? 	Comment by Ryan Fields: The sheave is the round block that the fiber passes through on the A-frame. Vessels we have used have typically already had their own installed and have had to uninstall (removing shackels) and reinstall ours. It is at least a two person job to hand up/down the heavy parts
	Comment by Chad Kecy: I don’t think we have a picture of the sheave by itself. We should take a couple to put into the documentation.
3. Run the excess tether from the winch through the sheave down to the lander.	Comment by ELENA: Why is there excess tether at this stage?	Comment by Ryan Fields: This should probably say ‘end of the tether’. It is ‘excess’ only in the sense that we have ~5 yards not spooled on the drum of the winch
4. Attach the Esmet mechanical fitting to the fitting at the top of the lander.	Comment by ELENA: What is the attachment process? Is it pretty straightforward? 	Comment by Ryan Fields: Yes – it involves a bolt that is fed through a shackle, then held in place by a cotter pin	Comment by ELENA: Is this on the end of the tether? 	Comment by Ryan Fields: About 1.5 meters in from the end. It is a metal jacket at the base of the rubber ‘bend restricter’
5. Power up the winch and pull in any excess tether.
6. Attach the tether’s J-Box to the side of the lander.	Comment by ELENA: How do you attach the j-box? 	Comment by Ryan Fields: I think Chad had written a bit about this, but there are some simple hex nuts that hold it in place
a. The tether is longer than needed so coil it around the lander near the top (just below the endcap) before securing the J-Box.	Comment by ELENA: What is the end cap?	Comment by Ryan Fields: Chad?	Comment by Chad Kecy: Cylindrical underwater housings typically have two removable end caps (at each end). In our case, the lower endcap is never removed. The upper endcap has all of the electrical connections on it, and is physically attached to the internal electronics frame.
7. Attach the green Linden subsea fiber patch cord [W21] [C35 & C36].
a. Attach the J-Box end first. 
b. Clean the fiber ferrule and FC bulkhead with appropriate cleaning supplies.	Comment by ELENA: What cleaning supplies do you use?	Comment by Ryan Fields: Rubbing alcohol, and special ‘q-tips’ and kim-wipes. I don’t have those here to look at at the moment
c. The FC fiber connectors have a clocking notch; be sure it’s seated properly.	Comment by ELENA: What is a clocking notch, and how do you make sure it is seated properly?	Comment by Ryan Fields: Possibly a ‘locking’ notch. Check with Chad about this whole process because I don’t think we use FC connectors anymore – they just make a change with the new termination	Comment by Chad Kecy: Yes, we switched fiber types. I can show you next week Elena.

d. Before attaching to the endcap, coil the fiber in a ~6 inch diameter coil.
e. Use electrical tape to keep the coil together. 
f. Carefully, secure the coiled fiber to an aluminum rod with a tie wrap (loosely).	Comment by ELENA: Where is this located?	Comment by Chad Kecy: The 4 Aluminum rods essentially hold the BOSS together. They’re part of the external mechanical frame.
g. Clean the fiber ferrule and FC bulkhead with appropriate cleaning supplies.	Comment by ELENA: This process is done twice?	Comment by Chad Kecy: Once for each end.
8. Attach the 2-pin Subconn power whip [W20] [C33 & C34].
a. Use Type 44 Molykote on the female end of the whip and bulkhead connectors.
9. Attach the aluminum protective cover for the J-Box.	Comment by ELENA: Are special tools required for this step?	Comment by Ryan Fields: I think just an allen wrench
a. Use tie wraps to secure to the lander.	Comment by ELENA: Is this supposed to be performed at this stage or in step 6?	Comment by Ryan Fields: I believe that we wait until here so that the zip ties will go around the outside of the aluminum housing 	Comment by Chad Kecy: Yes.
10. Double check all connections on the lander’s top endcap.
a. Gas port – check with a crescent wrench.	Comment by ELENA: Are you checking that it is tightened down all the way? Also, what does the gas port do?	Comment by Ryan Fields: Question for Chad or Francois	Comment by Chad Kecy: Hand tight, you don’t want to over do it. Gas ports allow you to perform a vacuum test and/or back fill the housing with nitrogen (dry gas) prior to deployment.
b. Fiber port – verify FC connector is screwed down all the way.
c. Electrical connectors – verify the locking sleeves are screwed down all the way.	Comment by ELENA: Is this just referring to cable W20?
11. System check
a. Power up the entire BOSS system.	Comment by ELENA: Which components need to be switched on?	Comment by Ryan Fields: The PDU monitors (the little ones in the unit) have a little power switch on the back. Then the red safety button on the front needs to be pulled out. After waiting ~1min, a black 480V button can be pushed to send power to the BOSS and the touch screen can be used to turn on lights, video and sensors
b. Verify that all nine video streams are present.	Comment by ELENA: Will video automatically stream to the monitors after power up, or is there an initiation process?	Comment by Ryan Fields: I don’t have it in front of me – But I thought Chad had written a general startup protocol that goes into better detail with turning on the BOSS (as well as all the cable connections to the PDU and Deck recorder)	Comment by Chad Kecy: Yes, once you power up the cameras from the PDU, the video is automatically routed to the screens.
c. Verify that all five LEDs are working.	Comment by ELENA: This is controlled via the PDU?	Comment by Ryan Fields: Yes, via the touch screen
d. Verify that all of the contextual sensors are working.	Comment by ELENA: What are the contextual sensors, and how do you verify proper functionality?	Comment by Ryan Fields: This the the MBARI data laptop that is hooked up. It has it’s own startup instructions that I don’t have in front of me – Chad or Kent may know best. Once the laptop and software has been initialized, you will see the sensor data	Comment by Chad Kecy: Contextual sensors are just environmental sensors that is used in conjunction with the video. In our case, they are depth, orientation, and GPS coordinates.
e. Then power down system.	Comment by ELENA: Is there a specific order/way in which components need to be powered down?	Comment by Ryan Fields: Lights and video are turned off. Then the 480 power button is turned off, then the Red safety stop is pushed to completely shut down PDU unit
12. Attach the 2 floatation halves at the top of the lander. 
a. The two halves are mounted in a particular orientation and are labeled.	Comment by ELENA: Would like to get some photos of this. 
b. Carefully route the cables into the milled out grooves in the floatation pieces.
c. Secure with the large band clamp.
13. Verify the other external electrical connections are secure.	Comment by ELENA: What types of connections are these? I don’t see them listed on the BOSS cable definitions doc. 	Comment by Ryan Fields: These are multi-pin whips that connect to the top of the BOSS, Chad would know their names better	Comment by Chad Kecy: These are just Subconn style connectors. 
a. Down light
b. Down camera
c. Altimeter/depth sensor
14. Verify the winch’s WiFi antenna is screwed into the control box [C37].
15. Secure all external cables to the lander with tie wraps.	Comment by ELENA: Which cables?	Comment by Ryan Fields: We end up with connectors between the downlight/camera and the top of the boss as well as the altimeter and top of the boss. These are secured to the side of the BOSS with tie wraps

Other
1. The tote with the launch and recovery gear should be placed in a convenient location near the A-Frame, but out of the way of foot traffic.
a. This tote should be secured to the deck or bulkhead.
b. Verify the necessary gear is in the tote.
i. Two small football floats
ii. [bookmark: _GoBack]One section of callum (yale) grip
2. Storage totes should be either taken off board or stored in a forward (lower) compartment.
3. Plug in the charging cable [W22] to the remote belly pack [C38 & C39].

