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BlueROV2 Heavy Configuration Retrofit Kit Installation

Introduction

The BlueROV2 Heavy Configuration Retrofit Kit provides the components needed to upgrade your ROV to have four
vertical thrusters, external thruster guards, and additional buoyancy. With that upgrade, you'll gain 6 degree-of-
freedom control and active stabilization in roll and pitch making the BlueROV2 Heavy the most stable but
maneuverable mini ROV on the market.

BlueROV2 Heavy Configuration Retrofit Kit
$599.00

(https://www.bluerobotics.com/store/rov/bluerov2-
upgrade-kits/brov2-heavy-retrofit-r1-rp/)

Add to Cart (/learn/bluerov2-heavy-
configuration-retrofit-kit-installation/?add-to-
cart=19948)

Parts and Tools «

You Will Need «
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5/20/2019

BlueROV2
$2,784.00 - $4,563.00

BlueROV2 Heavy Configuration Retrofit Kit Installation - Blue Robotics

BlueROV2 Heavy
Configuration Retrofit Kit

$599.00

ﬁ

I

Hex Key Set
$6.00

)8

Penetrator Wrench
$12.00

(https://www.bluerobotics.com/store/rov/bluerov2/bluerov2fttps://www.bluerobotics.confistpse/watartfiitrobotics.com/store

(https://www.bluerobotics.cormystRy&/

Add to Cart

(https://www.bluerobotics.E8HRELS e/ P8V /bluerov2/bluerov2/)

upgrade-kits/brov2-heavy-

supplies/tool-hex-set-r1/)

FRY/BI$E8YPs-tools-  connectors/tools/tool-

penetrator-wrench-r1/)

You will also need:

Add to Cart
(/learn/bluerov2-
heavy-configuration-
retrofit-kit-
installation/?add-to-
cart=19948)

Add to Cart
(/learn/bluerov2-
heavy-configuration-
retrofit-kit-
installation/?add-to-

e 1 x #1 Phillips head screwdriver (BlueROVZ kit)
* 1 x #2 Phillips head screwdriver (not included)
1 x Bottle of Threadlocker (not included)

BlueROV2 Partial Disassembly «

To partially disassemble your BlueROV2, you will need the following tools:

()

1 x 2.5 mm hex driver

1 x #1 Phillips head screwdriver
1 x Wire cutters or scissors

1 x Penetrator wrench

Optional: 1x Roll of masking tape and marker

cart=1098)

Add to Cart
(/learn/bluerov2-
heavy-configuration-
retrofit-kit-
installation/?add-to-
cart=9971)

1. To ensure your ROV is completely powered off, please remove the battery completely from the 3" enclosure and
place to the side.
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(https://www.bluerobotics.com/wp-content/uploads/2019/03/heavy-tutorial-1.jpg?x62571)

2. Remove the fairings and buoyancy blocks by removing the self-tapping screws that hold the fairings to the frame.

(https://www.bluerobotics.com/wp-content/uploads/2019/03/heavy-step-3.png?x62571) Privacy - Terms
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3. Optional: In order to ensure thruster mounting is not mixed up, it is recommended to apply short strips of masking
tape to the outside of the thruster ducts and labeling them 5,6,7 and 8 respectively according to the thruster
diagrams.

® Thruster 5 (CCW propeller) with red penetrator nut.
* Thruster 6 (CW propeller) with red penetrator nut.
® Thruster 7 (CW propeller) with red penetrator nut.
* Thruster 8 (CCW propeller) with red penetrator nut.

(https://www.bluerobotics.com/wp-content/uploads/2019/03/frame-numberings.jpg?x62571)
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(https://www.bluerobotics.com/wp-content/uploads/2019/03/heavy-tutorial-2.jpg?x62571)

4, Remove the M3x12 screws holding Thrusters 5 and 6 to the side panels and place the screws to the side.

(https://www.bluerobotics.com/wp-content/uploads/2019/03/heavy-tutorial-3.jpg?x62571)
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5. Cut and remove any zipties holding the motor wires for Thrusters 5 and 6 to the frame.

X
‘ Ll‘.

(https://www.bIuerobotics.com/wp-content/uploads/2019/03/heavy-tutoriaI-4.jpg?x62571 )

6. Remove the 4" Electronics enclosure from the ROV by removing the M3x16 screws that mount the enclosure to the
ROV cradle.
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(https://www.bluerobotics.com/wp-content/uploads/2019/03/heavy-tutorial-5.jpg?x62571)

7. Remove the Vent Plug from the Vent Penetrator Bolt on the electronics enclosure.

8. Remove the Aluminum End Cap with 14 Holes by removing the six M3x12 screws using the M2.5 hex driver. Place
the M3x12 screws, clips (small L-shaped parts) in a safe place.
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(https://www.bluerobotics.com/wp-content/uploads/2019/03/heavy-tutorial-6.jpg?x62571)

9. Remove the two blank penetrators as pictured from the 4” End Cap with the penetrator wrench that came with the
BlueROV2 kit.
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(https://www.bluerobotics.com/wp-content/uploads/2019/03/end-cap-remove.jpg?x62571)
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Install New Thrusters «
To Install the new thrusters, you will need the following parts and tools:

* 1 xT200 with counter-clockwise propeller

1 x T200 with clockwise propeller

* 1 xBagwith 8 M3x12 screws

8 x M3x12 screws you had set aside from removing Thrusters 5 and 6
* 1 xSilicone Grease - 10g Tube

1 X Threadlocker

* 1 x Penetrator wrench

* 1x2.5mm hexdriver

1. Install Thrusters 7 and 8 into the respective empty penetrator holes. Tighten to finger tight, then use the provided
wrench to tighten them an additional ~1/16 of a turn. If you can't loosen them with your fingers, they are tight
enough.

* Thruster 7 (CW propeller) with red penetrator nut.
* Thruster 8 (CCW propeller) with red penetrator nut.
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(https://www.bluerobotics.com/wp-content/uploads/2019/03/end-cap-new-thrusters.jpg?x62571)
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(https://www.bluerobotics.com/wp-content/uploads/2019/03/heavy-tutorial-7.jpg?x62571)

2. Reinstall the 4" Aluminum End Cap with the following steps:

® (Clean the O-ring and make sure that it is free of any debris or damage.

* (Clean the O-Ring Flange (4" Series) and make sure that the O-ring groove is free of any debris or damage.

* Apply Silicone grease to the O-ring.

¢ [nstall face seal O-ring onto the O-Ring Flange (4" Series).

¢ Apply one drop of threadlocker to each of the M3x12 screws. Roll the screws around on a paper towel to evenly spread
the threadlocker and to remove excess threadlocker.

¢ Install Aluminum End Cap with 14 Holes with all Cable Penetrators and Blank Penetrators installed onto the O-Ring
Flange (4" Series). Do not fully tighten any screws when first installing them; it may cause the O-ring to slip out of its
groove. The end cap’s orientation when installed should match the image below. Make sure that the clips are oriented
correctly. One should be just right of the Thruster 3 penetrator, and the other should be just left of the Thruster 4
penetrator.

A

DO NOT use threadlocker unless you have threadlocker rated for use with polycarbonate.

3. Install thrusters 5, 6, 7 and 8, using the M3x12 screws on the outside of the side panels. Tighten the screws so that
they indent the frame slightly.
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(https://www.bluerobotics.com/wp-content/uploads/2019/03/heavy-tutorial-9.jpg?x62571)

Install New Electronics <«
To install the new electronics, you will need the following parts and tools:

e 2 x Basic ESC

® 2 x 3 Pole Euro Terminal Block

e 1 xSmall (~2 mm) flat head screw driver
* 1 x Large (~#2) Phillips head screw driver

1. Slide the new 3 pole Euro terminal blocks into their mounting location on top of the 9 pole Euro terminal blocks
and one of the poles is between the aluminum standoff.
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(/wp-content/uploads/2019/03/heavy-tutorial-10.jpg?x62571)

2. Connect the motor power wires from the thrusters 7 and 8 to the motor terminal blocks as shown, using your 2

\

mm flat head screw driver.
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3. Connect the motor power wires from the new ESCs to the motor terminal blocks as shown below, using your 2 mm
flat head screw driver.

7 [ N \ »
(/wp-content/uploads/2019/03/heavy-tutorial-11.jpg?x62571)

4. Plug ESC Signal Wires into Pixhawk with the following steps:

® Unplug the Lumen light signal wire from the Pixhawk Channel 7 port and replug it into Aux Channel 1 with the yellow
wire oriented toward the bottom of the Pixhawk.

¢ Unplug the camera tilt servo from Pixhawk Channel 8 and replug it into Aux Channel 2 with the yellow signal wire
oriented toward the bottom of the Pixhawk.

* Plug the servo signal wire for Thruster 7 into Channel 7 on the Pixhawk with the white signal wire oriented toward the
bottom of the Pixhawk.

* Plug the servo signal wire for Thruster 8 into Channel 8 on the Pixhawk with the white signal wire oriented toward the
bottom of the Pixhawk.

5. Connect the ESC Power Wires into open screw terminals on the respective positive and negative terminal blocks.
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(/wp-content/uploads/2019/03/heavy-tutorial-1 2.jpg?x62571>)

6. Secure the ESCs to the tray using one ziptie each and lightly wrapping them around the other ESC motor power
wires,

—
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Install New Thruster Guards %
To install the new thruster guards, you will need the following parts and tools:

e 1 Bag of 12 M4x16mm screws

* 1 Bag of #4x0.5" Thread forming screws
* 8x Heavy Guard Mounting Brackets

* 2 x Heavy Guards

1 x Threadlocker

1 x #1 Phillips head screwdriver

1. Apply one drop of threadlocker to each of the M4x16mm screws. Roll the screws around on a paper towel to evenly
spread the threadlocker and to remove excess threadlocker.

2. Install 4 of the thruster guard mounting brackets on the outside of the frame using 4 M4x16 screws as shown
below.

(/wp-content/uploads/2019/03/heavy-tutorial-24.jpg?x62571)

3. Place the new thruster guards on the brackets you had previously installed and make sure the holes align. The
thruster guards only install in one direction with the shorter leading edge of the guard oriented towards the front end
of the vehicle. If you have Lumen lights mounted in the top mounts, make sure to arrange the wire so it is inside the
guard, near the thruster duct. Secure the guards to the brackets using 4 M4x16 screws.
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(/wp-content/uploads/2019/03/heavy-tutorial-15.jpg?x62571)

4, Install four more thruster guard mounting brackets (two on each side) in the holes near the middle of the ROV
using one M4x16 screw and one #4x0.5" thread forming screw per bracket.
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5. Tighten all the screws evenly until they are tight enough to properly secure the thruster guard to the frame and
there is no excess freedom of movement.

Reassemble BlueROV2 Electronics Enclosure «
To reassemble your BlueROV2 electronics Enclosure, you will need the following parts and tools:

* 4 x M3x16 screws that were placed off to the side during disassembly
* 1 xSilicone Grease - 10g Tube
* 1x2.5mm hexdriver

Reinstall 4" Watertight Enclosure onto ROV with the following steps:

1. Apply silicone grease to the two radial O-rings on the O-Ring Flange (4" Series) that is attached to the Electronics
Tray then install the Watertight Enclosure (4” Series) with installed Dome End Cap to the O-Ring Flange (4" Series).

2. Mount the Electronics Enclosure to the frame using the M3x16 screws so that the dome is on the same side as the
front center panels (the center panels without the 3 large holes). Install the M3x16 screws through the clips and into
the Enclosure Cradle (4” Series). It is easier to install these screws if the clips are not fully tightened until all screws are
through the clips and threading into the Enclosure Cradle (4” Series). This allows to clips to rotate so you can find the
threaded hole in the Enclosure Cradle (4" Series) easily.

(https://www.bluerobotics.com/wp-content/uploads/2019/01/clip-installation.png?x62571)

Cable Management «

To clean up the thruster and lumen wires, you will need the bag of 30 zip ties and your scissors/wire cutters.
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The primary goal of Thruster and Lumen cable management is to prevent the wires from getting cut by the propellers.
Make sure to check that no wire can reach a propeller after you have finished routing the cables. Below are some
examples of what the cable routing should look like.

'<N

Saohaboties EARAAMN Awe

(/wp—content/TJ ploads/201 9/03/heavy—tutorial-2‘0.jpg?x62'571 )

Install New Buoyancy Blocks and Fairings <«
To install the new buoyancy blocks and fairings, you will need the following parts and tools:

* 16 x Fairing screws that were placed off to the side during disassembly

* 4 x Fairings with buoyancy installed that were placed off to the side during disassembly
* 2 x Heavy additional buoyancy blocks

* 2 x Heavy fairings

* 1 x Bag of 4 fairing screws

1 x #1 Phillips head screwdriver

1 x #2 Phillips head screwdriver

1. Reinstall Original Fairing Blocks onto ROV by installing the screws through the center panels and into the fairings.
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(https://www.bluerobotics.com/wp-content/uploads/2019/03/heavy-step-3.png?x62571)

2. Place the new round Heavy buoyancy blocks into the open space where Thrusters 5 and 6 used to be. Ensure the
flat sides of the blocks are parallel to the sides of the ROV.

-

-1
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3. Place the new plastic Heavy fairings on top of the buoyancy blocks and secure them to the old fairing blocks using
the included self-tapping fairing screws.
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(/wp-content/uploads/2019/03/heavy-tutorial-18.jpg?x62571)
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Mounting Additional Ballast to the Frame «
To mount the ballast to the frame you need the following parts and tools:

® 7 x 200g ballast weights (from original BlueROV2 Kit)
® 3 x200g ballast weights (from Heavy Retrofit Kit)

* 10x8-16 Thread, 5/8" Long, Thread-Forming Screws
e 1 x #2 Phillips head screwdriver

To get the longest battery life and the best driving experience, it is important to have the ROV close to balanced from
front to back in water and close to neutrally buoyant. The Heavy Retrofit kit adds a bit of weight and more buoyancy
to the ROV, so it will need to be re-trimmed based on your operating conditions. Trimming the ballast may involve a
bit of trial and error.

Software Setup <

Finally, before operating your ROV, we need to update the software configuration. Begin by powering on your ROV,
connecting it to your computer, and opening QGroundControl.

Load New Parameters «
1. Go to the Frame tab of the Vehicle Setup page (click the gears icon)
2. Click ‘Load Vehicle Defaults’

3. Click BlueROV2 Heavy. A green bar will move across the top of the screen indicating the progress of loading the
parameters; this is usually pretty quick.

4. Reboot the vehicle
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QGroundControl v3.2.4-BlueRobotics-Revé
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5. Follow the respective guide for re-entering the parameter values for the Power Module (depreciated) or Power
Sense Module (current).

Power Sense Module (PSM) Installation

(https://www.bluerobotics.com/learn/power-sense-module-psm-installation/)
Learn how to install and setup a Power Sense Module on your BlueROV2 or other underwater project!

Configure Motor Directions «
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The motor directions for the BlueROV2 must be configured prior to operation.

A

Be sure to keep all body parts and clothing clear of thrusters while the BlueROV2 is armed.

A

DO NOT run thrusters for longer than 30 seconds in air.

1. Go to the *Vehicle Settings* page in QGroundControl and select the Motors tab in the sidebar on the left.
2. Read and understand the instructions on the setup page.
3. Arm the BlueROV2 by clicking the switch on the page.

4. One at a time, move each slider, and make sure that the motor that spins is pushing air in the correct direction. If a
motor is spinning in the wrong direction, click the corresponding checkbox under the ‘Reverse Motor Direction’
section to correct the motor rotation.

5. When you are finished with the setup, disarm the ROV by clicking the switch.

QGroundControl v3.2.4-BlueRobotics-Revé
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Roll and Pitch Input <«

There are currently two methods available for roll and pitch input:
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1. Using the joystick button functions for trim_roll and trim_pitch.

v

This function is standard with the BlueROV2 setup.

Push the buttons once, or hold them down to adjust the roll and pitch angle of the vehicle.

ncrease Gain ) Jisarm Arm
[Trim Piteh Forward] \

Decreas
[Trim Pitch Backward]

mera Tilt Center / <> -« —— \ Toggle Input Hold

(https://www.bluerobotics.com/wp-content/uploads/2019/03/joystick-defaults.png?x62571)

2. Using the joystick button function roll_pitch_toggle.

v

This is an advanced function. To setup this function, please reference the ArduSub Button Setup page
(https://www.ardusub.com/getting-started/initial-setup.html#button-setup) (This function is very developmental, use with
caution)

Push the button to toggle the function of one joystick between controlling forward/lateral input and controlling
roll/pitch input.
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These functions can be assigned to buttons on the joystick in the Joystick tab of the Vehicle Setup menu. The roll and

pitch inputs are cleared when switching to MANUAL mode. They are NOT cleared when disarmed.
Navigation
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Blue Robotics provides high-quality, low-cost components, parts, and supplies for marine robotics.
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