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Contact Details 

This document contains confidential information. Property of Seatronics Group (an ACTEON Company) 
© Copyright Seatronics Group (an ACTEON Company). All Rights Reserved 

 
Registered in Scotland No SC 124658.  Registered Office: Union Plaza, 1 Union Wynd, Aberdeen, AB10 1DQ, Scotland 

For queries regarding this document and/or its contents, please contact: 

Seatronics Ltd 
Acteon House 
Peregrine Road 
Westhill 
Aberdeenshire 
AB32 6JL 
United Kingdom 
T: +44(0) 1224 853100 
aberdeen@seatronics-
group.com 
www.acteon.com 

Seatronics Ltd. 
PO Box 71908,  
Mussafah West 5 
Plot 101 Warehouse B-10,  
Landmark: Behind NPCC 
Abu Dhabi. United Arab Emirates 
T: +971 2 673 3435 
abu.dhabi@seatronics-group.com  
www.acteon.com 

Seatronics Inc 
1319 W.Sam Houston Pkwy N. 
Suite 150 
Houston, Texas 77043 
United States 
 
T: +1 713 464 3311 
houston@seatronics-
group.com 
www.acteon.com 

Seatronics Pte Ltd 
25B Loyang Crescent 
Blk 302, #02-04 
Singapore 
506817 
 
T: +65 6545 7155 
singapore@seatronics-
group.com 
www.acteon.com 

 

Notices 

Whenever you see the symbols shown below, i.e. ‘Warning’, ‘Caution’ or ‘Notice’ heed their instruction! 

Always follow safe operating and maintenance practices. 

 
WARNING 

 

 
This warning symbol identifies special instructions or procedures, which if not correctly followed, 

could result in personal injury, or loss of life. 
 

 

 
CAUTION 

 

 
This indicates special instruction or procedures, which if not strictly observed, could result in 

damage to, or destruction of the equipment. 
 

 

NOTE: This indicates points of particular interest for more efficient or convenient operation 

 

Reference Drawing No: 

VAL-000-0000 This refers to drawing of interest for more detail 

 

Reference: 

This refers to documentation of interest for more efficient or convenient operation. 
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1.0 Introduction 

Congratulations on purchasing the VALOR ROV system from Seatronics Ltd (an ACTEON Company), 

the marine technology specialists. 

This vehicle is a truly Versatile and Lightweight Observation ROV (VALOR) and is a professional 
ROV system suitable for onshore and offshore use. It provides a stable platform for a range of 

video inspection and sonar surveys. The ROV is also capable of carrying neutrally buoyant compact 

work skids and compact multifunction manipulators. 

1.1 General 

This manual is intended to serve as a “user point of reference” for the safe operation, maintenance, 

repair and the identification of manufacturer’s proprietary replacement parts. 

 
WARNING 

 

 
The VALOR is a high voltage (640VDC) system. Before attempting to power 

up or operate the system, please read this manual thoroughly. 
 

The manual has been devised with the intention of being simple, yet informative. This manual is 

to be used to complement the appropriate assembly drawings, to show how the unit is built in a 
step by step manner, allowing a technician to carry out any maintenance or repair work in the 

field. 

Before commencing any work on the product please read this manual thoroughly. 

If the purchaser or the end user is not familiar with underwater ROV systems, it is recommended 

that product training in the operation and maintenance of the system be obtained from the 

manufacturer. 

This manual relates to the VALOR ROV System supplied and includes details of a range of standard 
equipment and available optional tools, including tools that may not have been supplied initially 

with this system. 

This manual is written assuming that the user is competent with electrical, electronic and hydraulic 

principles and understands ROV operations. 
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1.2 Safety 

Safety regarding high voltages and the handling of heavy loads has been recognised as a key 

issue; therefore, this subject is highlighted in detail throughout the manual. 

 
WARNING 

 

 
The VALOR ROV is supplied with 640VDC. Training on high voltage electrical 
systems should be obtained by the user before operating or maintaining 

the system. 
 

 
 

 
WARNING 

 

 

Potentially lethal AC and DC voltages are present throughout the system. 
To prevent the risk of electric shock, ensure that power to the surface 

control unit is disconnected before attempting to service or repair any part 

of the ROV system. 

 

 

 
CAUTION 

 

 

Thruster propellers rotate at high speeds and high torque. The propeller 
blades can cause serious injuries to hands and fingers if touched when 

rotating. Ensure that all personnel are clear of the thrusters before applying 
power to the vehicle. Do not touch the thruster propellers when power is 

applied to the vehicle. 

 

 

 
WARNING 

 

 
The ROV tether carries 640VDC. Do not handle the tether when power is 

supplied to the ROV. 
 

Safety procedures are a vital aspect of the operation of ROV’s. Procedures should be carefully 

studied, and the principles contained therein applied to the everyday operation of the ROV system.  

Always switch off ROV power during deployment and recovery. 

A permit to work system appropriate to the location, controlled by the ROV Supervisor or Pilot 

should be implemented for the repair and maintenance of the ROV System. This system should 

ensure that power is isolated before repair or maintenance work commences. 

• The only person permitted to apply electrical power to the ROV is the Appointed Supervisor / 

Pilot. 

• Remove watches, rings and jewellery when working with electrical equipment. 

Always isolate the system power supply before opening, or working on, any part of the ROV 

system. 
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• Never operate equipment that has an insulation fault to ground. 

• When the ROV is on deck it should be fitted with a dedicated earth bonding conductor to ensure 

proper operation of the Line Insulation Monitoring (LIM) system. 

• Ensure that power to the ROV is switched off before lifting or moving the vehicle, as it is possible 

for thrusters to operate without joystick commands if the auto-functions are selected. 

• Ensure that all personnel in the proximity of the system are notified when power is to be applied 

to the system. 
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1.3 List of Common Abbreviations 

Table of Abbreviations 

Abbreviations Description 

atm Atmosphere (pressure; 101.325 kPa) 

BNC Type of Coaxial Video Connector  

COAX Coaxial Cable typically used for video signals 

CW Clockwise 

CCW Counter-clockwise (Anti Clockwise) 

COM DC Voltage Common, Typically 0 Volts 

CN Connector Number (Refers to wiring diagram details) 

CP Cathodic Potential (Measure of Corrosion) 

ESD Electrostatic Discharge 

FO Fibre Optic 

FWD Forward (Refers to position on the ROV) 

GUI Graphical User Interface (Graphics Based Display and Control) 

GNSS Global Navigation Satellite System 

GPS Global Positioning System 

HCU Hand Control Unit 

HV High Voltage, typically 300V and above 

IC Integrated Circuit (Electronic Component) 

INS Inertial Navigation System 

I/O Input / Output 

L Live - (AC Power Live)  

LED Light Emitting Diode 

LIM Line Insulation Monitor  

LV Low Voltage 

MSW Metres Sea Water 

N Neutral - (AC Power Neutral)  

PBOF Pressure Balanced Oil Filled (Type of cable assembly) 

PC Personal Computer 

PCBA Printed Circuit Board Assembly 

PE Protective Earth 

PS Power Supply (Electronic Component on PCB) 

PSU Power Supply Unit 

ROV Remotely Operated Vehicle 

RL Relay (Refers to wiring diagram details) 

SCU Surface Control Unit  

STBD Starboard 

STP Screened Twisted Pair – (Two conductor with screen signal cable) 

USP Universal Serial and Power (refers to a VALOR Control PCBA) 
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2.0 Scope of Supply 

The basic scope of supply is as follows: (See following page for details) 

• VALOR ROV System, 300m rated as standard (1000m rated is an option) 

• Surface Control Unit 

• Pilot’s Hand Control Unit – Portable 

• GigE Colour Camera 

• GigE Monochrome Camera 

• Tilt Unit 

• INS (incorporating depth sensor and connected subsea GNSS antenna) 

• GNSS Antenna 

• ROV Tether Length 300metres standard. 

Possible Options: (See following page for details) 

• Sonar options (scanning or multibeam) 

• CP Probe 

• Ultrasonic Thickness Probe 

• Cleaning Brush 

• Hand driven or electrically driven storage winch 

• 1, 2, or 3 Function Electric Gripper 

• 5 or 7 Function Electric Manipulator Skid 

• Laser Scanning Skid 

• Observation Skid (Auxiliary Tilt Unit) 

• ROV Enhanced Spares Packages 

Other items are available but may require additional engineering and design. 
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2.1 General System Description 

Reference Drawing No: 

VAL-800-0009 Vehicle Layout 

VAL-800-0004 SCU Interconnection Diagram 

The VALOR ROV is a computer controlled, electrically powered ROV system utilising the OPENSEA 

control system from Greensea Systems Inc.   

The system requires a three-phase power supply input and the PSU in the SCU generates the 

640VDC power which is supplied via the tether to the ROV.  The 640VDC supply is used to power 

all the ROV functions, from thrusters to controls and sensors.  All communication (control data, 
sensor data or video) is all carried via high-speed Ethernet over the fibre optic link.  The vehicle 

has the capability of carrying a wide range of cameras and sensors such as DVL’s, Sonars, Laser 

Scanners and Altimeters etc.  It also has the capability to carry manipulators.   

The VALOR has been designed to carry out a wide range of underwater tasks including, but not 

limited to: 

• Diver monitoring and support 

• Inspection of structures 

• Port / Harbour Security 

• Oceanography & Research / Scientific Survey  

• Light Recovery / Intervention 

• Wreck Survey  

• Aquaculture 

• Inland Waterways 

• Dam / Tunnel Inspection 

A brief technical description of the system follows. Refer to the appropriate Section of the Manual 

for a detailed description of each of these systems and components. 
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2.1.1 ROV Specification 

Propulsion System: 6 off Forum SPE-75 Brushless DC Thruster 

Forward Thrust: 71kgf 

Lateral Thrust: 71kgf 

Vertical Thrust: 43kgf 

Reference Drawing No: 

VAL-800-0009 Vehicle Layout 

VAL-80-00040 System Interconnection Diagram 

Weights and Dimension 

Depth Rating: 300msw or 1000msw optional 

Weight in Air: (Basic Vehicle) 90Kg 

Height: 548mm 

Width: 590mm 

Length: 860mm 

Payload: (In saltwater) 21Kgs 

NOTE: Payload includes any trim weights that may be required 

Automatic Functions: 

Auto-heading: Accuracy 5 

Auto-Depth: Accuracy 0.5m 

Auto-Altitude:                Requires DVL/Altimeter 

Auto-Hover: Adequate for Short Durations 

Power Requirements 

SCU/PSU Electronics Rack 3-ph, 373-456VAC @12kW minimum for specified operation. 

 Note: other 3-phase input ranges are optionally available. 
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Camera Expansions: 2 x GigE Vision cameras as standard; 2064 x 1544 pixels 

 2 x 3G HD-SDI (with optional hardware expansion) 

                                             Maximum of 5 x GigE Vision / IP Cameras (using all user ports) 

Camera Tilt Unit: Single tilt unit supplied as standard. 

Compass Module: Advanced Navigation Spatial INS unit as standard. 

 Note: Other INS units are optionally supported  

 

Lighting Interfaces: 4 x 1500 Lumen LED Lamps – Controlled Individually 

LED Lamps: Teledyne Bowtech LED 24V 14W 

 

Standard User Ports: 5 x User ports as standard, each supporting: 

 Variable 12VDC-48VDC (software configurable; set for 3A Max) 

                                             Gigabit Ethernet 

                                             RS232/422/485 (Software Selectable) 

                                             1 PPS output signal 

 

Electronics Pressure Housings 

The vehicle contains three pressure housings containing various electronics packages.  These 

electronic housing are: 

Comm’s Pod Housing:  Vehicle Control System and Software 

 Subsea USP modules 

 Camera interfaces 

                                             User Port interfaces 
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Power Pod Housing: Vehicle Power Supplies 

 Light power supplies & control circuitry 

                                             Thruster Power Electronics 

 Tilt Drive Electronics 

 

INS Pod Housing: Depth Sensor 

 Advanced Navigation Spatial INS unit 

                                             INS interface PCBA 

Frame 

The frame is manufactured from HDPE sheet to form a strong, corrosion and maintenance-free 

structure.  The frame incorporates various attachment points for the mounting of additional 
equipment.  The HDPE sections are fastened together using M6 stainless steel, button head Allen 

screws and cross dowels/barrel nuts. 

Buoyancy 

Subsea Corecell™ styrene acrylonitrile (SAN) rated to 300msw operation (or 1000msw if that 

option has been selected) with a PVC shell.  The free vehicle payload is subsequent of standard 
cameras & thrusters however if additional or differing equipment is specified this will be inclusive 

in the payload.  The payload is made up of lead ballast unless optional equipment is fitted. 
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2.1.2 Control Console 

The VALOR Control Console consists of five main modules: the SCU, the PSU, the Router and the 

two monitors.  These are all housed in a 4U 19”-rack mount chassis in the main control console 

transit case.  The PSU is the heaviest unit if the control console is located in the very bottom of 

the rack. 

Surface Control Unit (SCU) houses the computer module, the main 10Gb Ethernet switch, topside 
USPs modules, and power supplies as well as the power switching modules.  The SCU also 

includes a Line Insulation Monitor (LIM) which protects the ROV main power supply. The main 
PSU for the ROV is a Magnapower 10kW PSU; this is the 2U rack module (separate to the main 

SCU, in the bottom of the rack).  This provides power to the ROV via the main front panel breaker 

and LIM protection module. 

Located at the top of the rack, are the two 1U retractable monitors.  Both monitors slide out and 

fold up (top monitor) or down (bottom monitor) for to allow viewing.  One monitor is a 17.3” HD 
monitor and the other is a 1U 13.3” HD touchscreen monitor. Both monitors allow access to 

control software GUI and video overlay.  The standard vehicle cameras are displayed within a 

window in the main control GUI software. 

Also connecting to the SCU, is the pilots HCU.  This contains all the necessary switches, joysticks 

& inputs to fly and control the ROV. The pilots console communicates with the SCU via USB and 

is connected directly to the main control software. 

The system PC located in the SCU is based on an ASUS WS-C422 Pro/SE (Xeon-W) motherboard 

and is at the heart of the surface control system.  This utilises the state-of-the-art OPENSEA 
control software from Greensea systems Inc.  This software package includes a graphical user 

interface (GUI) and can be customised to suit client requirements.  There are password protected 
configuration settings to allow the user to modify some parts of displays or operational behaviour 

(Refer to the Greensea software manual for full details). Finally, there are diagnostic features that 

allow the user to diagnose problems while the system is still in operation. 

 

Reference Drawing No: 

VAL-500-0001 S.C.U. Assembly 

VAL-500-5400 S.C.U. Wiring Diagram 

 

Reference: 

Refer to separate Greensea software manual within the VALOR Auxiliary Equipment Manual 

for further details on the operating system. 
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2.1.3 Tether Storage Reel (Optional) 

General 

The deck tether storage reel is used to store and deploy the ROV tether. A Seatronics supplied 

storage reel is available in either a hand-operated or an electrically powered version.  Both storage 
reels are as compact as possible with the drum sized to hold the full length of a standard tether.  

These compact units are designed to be as portable as possible allowing either to be moved from 

ship to ship or land site as required.  

Both types of winch are supplied with a slip ring fitted. It is possible to operate a VALOR ROV 
without a winch provided enough space is available to secure the tether and to arrange in a 

figure-of-eight arrangement. However, this is only practical for relatively short lengths of tether 

and not recommended for long term use.  The storage reels are only intended for storage of the 
tether, not as a means of recovering or lifting the ROV (i.e., they are not designed for, nor have 

any cable-pull rating). 
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3.0 VALOR Operation and Maintenance 

3.1 Surface Control Console 

 
WARNING 

 

 

The Surface Control Console is the means to control all functions of the 

ROV.  It is essential that the SCU operator is fully aware of all functions.  
Thrusters may start to rotate without warning if Auto Functions are left 

enabled.  Never perform maintenance on the ROV or SCU without first 

isolating power. 

 

 

Reference Drawing No: 

VAL800-0004 SCU Interconnection Diagram 

VAL-500-0001 Control Console Assembly Drawing 

VAL-500-0002 SCU Assembly Drawing 

VAL-500-5400 SCU Wiring Diagram 

VAL-500-5005 Pilots Hand Controller Unit 

Reference: 

Refer to separate Greensea Systems Inc Software Manual within the VALOR Auxiliary 

Equipment Manual    

3.1.1 General  

The VALOR is supplied with a Surface Control Console which contains the SCU, PSU and Monitors. 
The SCU houses the control PC, 10G Ethernet Switch and Topside USP’s required to power the 

ROV. The Control PC is a compact single board PC mounted within the SCU, the SCU itself is a 
4U, 19” rack mount unit. The main functions of the PC are to run the Graphical User Interface 

(GUI) Screen application and pilots Hand Control Unit (HCU) which are used to control the ROV.  

The SCU is the interface between Pilot/Operator and the ROV. The unit contains all of the 
necessary power supplies and electronic interfaces required for communicating with and 

controlling the ROV from the surface. The SCU monitors and switches electrical power to the ROV 

and can control other optional equipment that may have been fitted to the ROV. 

A video overlay system provides the Operator with on-screen vehicle information such as time, 

date, heading, depth, and altitude. 

Because the SCU is designed as a 19” unit it can be quickly and conveniently mounted into a 

standard 19” rack along with any other related equipment such as Sonar SCU, Video recorders 
and switchers and UPS Units. It is however routinely supplied in a self-contained unit allowing 

the system to be moved quickly and safely between different locations. The SCU is designed to 
be operated in a sheltered environment protected from rain and condensation. It therefore should 

not be operated on the deck of a small boat where spray would be present. In general, the pilot 

http://images.google.co.uk/imgres?imgurl=http://www.bath.ac.uk/internal/bio-sci/Images/haz%20general%20warning.gif&imgrefurl=http://www.bath.ac.uk/internal/bio-sci/bbsafe/a_zindex.htm&h=391&w=448&sz=4&hl=en&start=2&tbnid=HC_NaaQelOXgvM:&tbnh=111&tbnw=127&prev=/images?q=warning+symbol&gbv=2&hl=en
http://images.google.co.uk/imgres?imgurl=http://www.bath.ac.uk/internal/bio-sci/Images/haz%20general%20warning.gif&imgrefurl=http://www.bath.ac.uk/internal/bio-sci/bbsafe/a_zindex.htm&h=391&w=448&sz=4&hl=en&start=2&tbnid=HC_NaaQelOXgvM:&tbnh=111&tbnw=127&prev=/images?q=warning+symbol&gbv=2&hl=en
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monitor may be difficult to view in sunlight due to reflections; this is another reason why the unit 

is best operated under cover.  

The Surface Control Console is supplied in an 8U flight/transit case as standard.  

 

 
CAUTION 

 

 
The SCU unit is fitted with a PC installed with software. This PC must be 

shut down in software before the main SCU power is disconnected. Failure 

to do so can lead to software and data corruption. 
 

3.1.2 SCU and ROV Power Requirements 

The VALOR ROV provides a very high power to weight ratio, with approx. 70kgf from a small 

vehicle. As with any system a high energy output requires a matching high energy input. The 

VALOR SCU should be connected to a power supply capable of providing 12.5kVA of power at 
415VAC. The SCU is provided with suitably rated cable but the user may have to provide a suitable 

power plug as it is not possible for Seatronics Limited to provide a universally acceptable plug. 
The user should take care to select a suitable plug that is rated for voltage, current and the 

environment, i.e. splash resistant if used on deck or exposed to rain. 

3.1.2.1 Operating on Limited Power 

It is not always possible to find a convenient power source such as a 12.5KVA generator or heavy-

duty power source. In these circumstances it may be possible to make use of a lower powered 
workshop supply, or for example a 5KVA generator, boat supply or workshop power point. If this 

is required, then the operator should adjust the thruster demand pots (% Vertical etc) on the 

HCU to reduce the likely demand. Exactly levels of % thrust should be determined by observing 
the ROV supply current meter while operating the ROV, the load supply limit being calculated 

based on the following. 

• ROV Power = Max Supply Power x 90%.   

• ROV Current = ROV Power / 320VAC 

This does reduce the thrust produced by the ROV but will allow the pilot to operate in less 

demanding environments. 

NOTE: 
That the 90% figure quoted represents the available power for the ROV after the losses are 
taken into account. If there is a limit on power then where possible supply all external 
equipment such as Sonar SCU, video recorder or additional monitor from a second supply. 

 
  

http://images.google.co.uk/imgres?imgurl=http://www.bath.ac.uk/internal/bio-sci/Images/haz%20general%20warning.gif&imgrefurl=http://www.bath.ac.uk/internal/bio-sci/bbsafe/a_zindex.htm&h=391&w=448&sz=4&hl=en&start=2&tbnid=HC_NaaQelOXgvM:&tbnh=111&tbnw=127&prev=/images?q=warning+symbol&gbv=2&hl=en
http://images.google.co.uk/imgres?imgurl=http://www.bath.ac.uk/internal/bio-sci/Images/haz%20general%20warning.gif&imgrefurl=http://www.bath.ac.uk/internal/bio-sci/bbsafe/a_zindex.htm&h=391&w=448&sz=4&hl=en&start=2&tbnid=HC_NaaQelOXgvM:&tbnh=111&tbnw=127&prev=/images?q=warning+symbol&gbv=2&hl=en
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3.1.3 System Processor 

The System Processor is an Asus WS C422 Pro/SE (Xeon-W) PC running Greensea systems Inc 

OPENSEA software which communicates with all the sub-components forming the whole of the 

ROV control system. Without the System Processor running the Greensea systems Inc OPENSEA 
GUI software it is impossible to control the ROV.  

 

Reference: 

Refer to separate ASUS User Manual within the VALOR Auxiliary Equipment Manual    

3.1.4 10G Managed Ethernet Switch 

The SCU contains the main interconnection component of the subsea communication link, namely 

the topside 10G Ethernet switch.  This managed switch is located in the SCU under the main PC 
and interfaces directly to the fibre link to communicate with a similar switch subsea, therefore 

establishing a 10Gb Ethernet link (minimum) over the fibre connection.  Although this managed 

switch is also a router, it is not configured or used as a router and all network routing functions 
are provided for by the Asus Router located at the rear of the SCU.  Under normal operations, 

the configuration of the switch should not be changed in any way otherwise system performance 
may be impacted or even a loss of connection between the SCU and the ROV.   

 
The 10G managed Ethernet switch/router provides high density, high port count switching and 

routing with 10G up/downlinks.  The switch has a total of 36 ports, with 32 of those ports 

accessible in the topside when the switch module is fitted to the carrier/breakout board.  The 32-
ports are 4x 10G SFP+, 4x 1G SFP ports and 24x 1G copper 10/100/1000Mbps.  

The carrier board accepts 12Vdc (supplied by the ATX power supply) and holds the cages for the 
fibre optic transceivers (for the SFP/SFP+ transceiver modules).  

 

In the normal configuration, the switch is connected via a bidirectional 10G SFP+ optical 
transceiver.  This should normally be in switch cage port 33.  This transceiver is the main 

up/downlink to the ROV over the optical fibre.  
 

Also connected into one of the 10G ports, is the SFP+ to SFP+ Direct Attach Copper (DAC) cable.  

This cable serves and the main connection between the PC and the Switch and allows for a 10G 
connection between the network interface card in the PC and the Switch.  A 10G link is required 

between the PC and the Switch to allow the PC to access all the network video data (from the 
GigE cameras on the ROV) as well as all network sensor data.  Only passive DAC cables are 

supported in this configuration. 

The remaining 1G copper Ethernet ports are allocated to connections for the router, main PSU 

module, the console USP cards (5-off) and the front panel user network connections (5-off).  

These front panel network connections allow any user to connect to the VALOR system with a 
standard network cable and then for any external system to access any network data, e.g., sonar 

data, User port serial data, IP video streams etc., (note: the standard ROV (GigE) cameras are 
currently only supported in Unicast mode (and access by the control software on the PC for 

displaying in the GUI) so are therefore not concurrently available on the front panel network 

connections as well). 

The switch has a setup and monitoring page that can be viewed via any web browser.  This shows 

diagnostics of the network and allows the user to check for network traffic on any ethernet 
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connection so can be useful to check a new sensor just added the system is active and streaming 

data. 

3.1.5 Accessing the Web Management Interface  

The Switch has the default IP address of: 192.168.48.100 (for the SCU unit), or: 
192.168.48.200 (for the Comms pod mounted unit).  

 

In order to connect to this address, follow the steps below:  

Either 

▪ Open a web browser on the VALOR desktop and enter the IP address: 192.168.48.100 (or 

.200) in the address bar.  

Or 

▪ Alternatively, directly connect to any port of 10G Switch to your host PC using a standard 

Cat5e ethernet cable (e.g. via the front pane network ports).  

▪ Setup your host PC’s IP address to be either fully DCHP or set it to be on the same subnet as 

the VALOR system (i.e. 255.255.0.0) and set an IP address between the range: 192.168.48.30 

and 192.168.48.99.   

▪ Now on the host PC, open a web browser and go to the 192.168.48.100 (or.200) address.  

Now you should see the login screen for the 10G Switch.  The default username is admin and 

the default password is blank (no entry). 

 

Figure 3.1.5-1: 10G Switch Login Page 
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You will now be presented with the Web Management Interface overview page: 

 

Figure 3.1.5-2: 10G Switch Web Management Interface 
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3.1.6 Surface Control Unit (SCU) Operation 

The Surface Control Unit and Hand Controller Unit are designed for operation in a dry, clean and 

well-ventilated area. They should not be exposed to moisture or seawater. Exposure to moisture 

or seawater may result in damage to the system. 

 
CAUTION 

 

 

CAUTION!! The SCU contains high voltage. It is vital that Users understand the 

principle of electricity, that are fully trained in electrical operating and safety 
procedures before attempting to service any part of the electrical system 

including the tether. Only suitably qualified personnel should work on high 
voltage electrical systems. The front panel SCU switch does not provide 

complete isolation of the incoming power. Always disconnect the SCU from the 

external power supply before opening. 

 

 

Reference Drawing No: 

VAL-500-1000 SCU Electronics Wiring Schematic. 

SCU Power Switch 

The main incoming power is routed to the rotary isolation switch on the front panel.  This switch 
isolates all power from any modules inside the SCU.  This rotary isolator must be in the ‘ON’ 

position for anything in the SCU to operate. 

Power to the ROV is controlled by user buttons on the software main page.  The main vehicle HV 

power supply also contains a front panel switch to isolate power on this PSU.  This switch should 

normally be left in the ‘ON’ position so that the PSU powers up and is discoverable by the software 

(output power will not be enabled until commanded to turn on). 

3.1.7 Earth Fault Monitoring System 

NOTE: 
Do not rely on this system to protect personnel from injury when working on an open pod with 
live power. 

800VDC Line Insulation Monitor 

The SCU contains a Line Insulation Monitoring (LIM) system to protect against any insulation 

faults in the tether and HV supply on the ROV.  The LIM device is connected between the live 
supply conductors and earth and superimposes a measuring voltage onto the live conductors.  In 

the event of an insulation fault, the fault closes the measuring circuit between the supply and 

earth, thus generating a measuring current that is proportional to the insulation fault.  This 
measuring current generates a corresponding voltage value in the measuring unit, which is 

evaluated by the electronics.    
If this voltage exceeds a specific value (equivalent to the insulation resistance), a signal is output, 

and the value displayed on the LIM display.  If the insulation resistance drops to predefined alarm 

level, a warning is given on the GUI.  If the insulation resistance drops further, the LIM module 
output signal triggers the circuit breaker to trip and remove power from the system to prevent 

any further breakdown or damage to equipment.  At this point, the vehicle should be recovered 
so that the cause of the fault can be investigated.    
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Insulation monitoring devices serve as early warning systems, providing operators with the 
information they need in order to have appropriate maintenance measures taken in good time.  

IEC 61557-8 specifies that insulation monitoring devices must support a prescribed measuring 
principle which enables them to monitor both symmetrical and asymmetrical deteriorations in 

insulation.  

Earth Fault Alarm Levels 

The second setting is 80K ohms and will shut down the supplies to the ROV. A meter is provided 

for indication of line fault resistance.  

Note: The alarm levels are preset and should not be changed in normal operation.  Any issues 

with the LIM operation should be referred to Seatronics ROV Support. 

Earth Fault Test and Reset 

The LIM unit performs a self-test every time it is powered on.  This is indicated by the output 

power circuit breaker being tripped when power is first applied.  This circuit breaker cannot be 
reset until the LIM has completed its self-test (the contactor inside the SCU also energises at this 

time as well).  The front panel LEDs on the LIM display unit also flash while it is performing the 
self-test.  

Note: No attempt should be made to bypass or interfere with the LIM self-test.   

GUI Display Low Voltage Ground Fault Monitor 

The control software constantly communicates with the LIM unit over a RS485 link.  This allows 
the software to read the real-time insulation value and display this on the GUI screen.  In the 

status page of the control software, under the ‘SPU & LIM’ tab, the readings from the LIM are 

displayed.  In the case of an insulation fault, a yellow alarm box will pop up in the upper right 
corner of the GUI indicating the alarm condition.    

 

Reference: 

Auxiliary Equipment Manual for manufacturer’s data sheet and user manual on the Bender 

isoEV425 Line Insulation Monitor with AGH420 coupler.  

3.1.8 Back panel Connectors 

Reference Drawing No: 

VAL-500-1000 SCU Module Wiring Schematic 

Back Panel Connections 

At the rear of the control console are mounted a number of signal and power connectors.  Under 
normal operation these should remain connected as provided and not changed.  

These connections cover the interconnections between the monitors (power, HDMI and USB for 
the touchscreen), network connections for the router and the power supply and the main power 

interconnections between the console and the power supply.  The main input power into the SCU 

is a trailing lead, glanded into the console.  This can be stored down the side of the rack/console 
assembly, so once the tether and hand controller are disconnected, no other cables need to be 

disconnected.  This makes setting up and storage of the system extremely quick. 
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Front Panel Connectors 

The front panel of the console contains all the user interface connections.  On the left-hand side 

are the serial 9-way D-type connections that connect to the surface USP boards.  These can be 
used for input or output of serial data with the system, or for ‘tunnelling’ serial data from the 

subsea user port connections (refer to section 3.4.4).  

Above these serial connections are the USB connections.  These USB connections connect to the 
PC and are used to connect the Pilot’s hand controller unit (two USB connections) and any external 

storage devices (for saved video or data storage.  
To the right of this are the user-network connections.  These connection plug into the main 10Gb 

Ethernet switch and allow for any additional external computers or networked equipment to be 

connected into the network.  For example, one method for using an Ethernet based sonar on the 
system would be to run the sonar viewing/control application on a laptop or PC alongside the 

VALOR system.  In order to get the sonar data to this external computer, you would connect that 
computer to one of these user-network ports with this computer’s IP address set to ‘DHCP’ and 

therefore the router in the SCU will allocate an appropriate IP address.  The sonar head will now 

be visible to the computer and the sonar image displayed on this machine.  
Next to the right of the network ports are the video output coaxial connectors.  The function of 

these connections depends on the build configuration and specification of the SCU; contact should 
be made to Seatronics ROV Support for assistance with these connections.  

The next two coaxial connections along the top to the right are the 1PPS out and the GNSS 

antenna (input) connections.  These two connections are both explained in the next section. 

Timing and Synchronisation 

The VALOR system provides for accurate survey equipment timing and synchronisation via an 
inbuilt pulse per second (1PPS) signal that is transmitted through the system.  This 1PPS signal 

is present on all the user port connections and is also output on a front panel coaxial connector 
for external survey equipment input.  The 1PPS timing is generated by a pair of Oscilloquartz 

OSA5401 Syncplug SPF modules; one located in the SCU 10G Ethernet switch (master) and one 

located in the subsea 10Gb Ethernet switch (slave).  

The master syncplug requires an input from a standard 3.3Vdc GNSS antenna (supplied) and 
provides a 72-channel, multiband, dual-frequency GNSS engine.  The syncplug pair then generate 

a standard 1PSS signal, repeated as an output in the SCU and buffered and presented on all the 
subsea user ports.  The standard termination impedance is recommended as 50-Ohm and this 

will provide a specified 2.0V pulse with a rise time of 10ns and a pulse width of 20us.  The 

accuracy is stated as 50ns (i.e., G.8272/G.8273.1 compliant PRTC (±100nsec from UTC, 
MTIE<100nsec) while locked to GNSS).  

Note: This GNSS antenna input has no connection or application to vehicle positioning or 
mapping.  This is purely for timing and synchronisation and the system can be operated normally 

without the GNSS antenna input connected if 1PPS is not required. 

3.2 Pilots Hand Control Unit (HCU) General 

The Portable Pilots HCU as the name suggests is a self-contained unit that can be picked up 

positioned to suit the operator. This unit contains all the controls that are required to operate and 
fly the ROV during a typical mission, and includes standard controls for the tilt unit, two or five 

function manipulators, lights and thruster gains, in addition to thruster speed control. 

Signals and power to and from the HCU are via USB plugged into the front of the SCU. This then 

plugs directly into the system PC to allow for controls through the system.  The HCU can be 
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plugged into any of the 4 available ports on the front panel of the SCU. These are identical 

connectors and no set up changes are required. 

3.2.1 Pilots Hand Control Unit (HCU) 

The pilot’s Portable HCU is a Logitech X56 HOTAS Throttle and Joystick pair, with 6-degrees of 
freedom (DOF): forwards, backwards, up, down, left and right together with over 189 

programmable control button options over three modes.  The main joystick uses contact-free 
hall-effect sensors ensuring an extremely long life and low-noise positioning detection. 

The joystick is delivered with four spring options of differing tensions to allow for the operator to 

choose the appropriate and desired stick force therefore ensuring low fatigue levels. 

 

Figure 3.2.1-1 : Hand Control Unit: Throttle (left) and Joystick (right) 

The HCU is connected to the SCU via two USB connections (normally on the front panel), one for 

the joystick and one for the throttle control.  All power and communications are passed through 
these two USB connections.  The supply voltage to the joystick is +5Vdc over the USB connection.  

When in the centre position the outputs are referenced to 0V.  
 

Both the throttle and joystick are normally attached to the base of the transit case which provides 
a firm, stable base to work from as well as a secure transport or storage option with the hard-

shell cover in fitted.  

 

Reference: 

Logitech X56 HOTAS User Manual located in the Auxiliary Equipment Manual for operating 

instructions. 
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3.2.2 Plots Hand Control Unit (HCU) Operation 

Operational Description 

The pilot’s Hand Control Unit (HCU) console in combination with the Graphical User Interface 

(GUI) is used to control the ROV. The HCU contains all the necessary switches and joysticks etc. 
to fly and control the basic ROV with the touchscreen GUI providing the remaining special 

controls. 

 

 

Figure 3.2.2-1 : HCU button labels 

 

The pilot’s console incorporates the following controls for the ROV:  

Main Joystick and Vertical Control 

The main joystick controls 3-axes of the four vectored thrusters: axial (fore and aft movement), 

lateral (port/starboard sideways movement) and spin.  The vertical thrusters are controlled by a 
second single axis control on the throttle rotary switch of the HCU (rotary 1 on the top of the 

throttle; marked ‘A’ in Figure 3.2.2-1 : HCU button labels).     

Tilt 

Auto Heading 

Screenshot 

Verts 

Lights 
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Tilt Unit control 

The tilt unit toggle switch controls the up and down movements of the tilt unit thus controlling 
the movement of the vehicle cameras.  The tilt unit can also be controlled on the GUI main screen 

via the tilt up and tilt down buttons. 

Vehicle Auto Function Controls 

The following ROV Auto Functions are selected from the GUI. 

Gyro Hold Uses the accelerometer data from the Spatial unit in the INS Pod. When 
selected the ROV is controlled to maintain the smoothest heading and 

prevent any rotation while underway.  During spin commands, the ROV 

will snap to a stop once the spin demand from the joystick is removed. 
This is not necessarily a fixed bearing and any use of the joystick will take 

priority over the Gyro Hold command. 

Depth Hold Uses the Depth sensor output as a feedback signal. When selected the 

ROV vertical thrusters are used to maintain the ROV at a fixed depth. The 

selected depth can be adjusted by use of the vertical thruster control which 
takes priority and once the command is returned to zero (demand) the 

new current depth is used as the depth hold reference value. 

Alt Hold Uses a signal from the Altimeter (if fitted) as a feedback signal. When 

selected the ROV vertical thrusters are used to maintain the ROV at a fixed 
height above the seabed.  The selected altitude can be adjusted by use of 

the vertical thruster control which takes priority and once the command is 

returned to zero-demand, the new current altitude is used as the alt- hold 
reference value.    

An altimeter or a DVL must be fitted for this function to work. If Depth 

Hold and Alt Hold are both selected, Depth Hold takes priority. 

Head Hold Uses the signal from the Spatial unit in the INS Pod as a feedback signal. 

When selected the ROV is controlled to maintain a fixed heading. The 
selected heading can be adjusted by use of main pilot joystick which takes 

priority. The Head Hold command can be used in conjunction with the Gyro 
Hold command so that the ROV moves smoothly in a fixed direction. 

Note: the heading is directly affected by being in close proximity to 

metal/magnetic structures. 

Vehicle Light Dimmer Control Potentiometers 

The lights levels can be controlled via the main GUI page or via the row of three toggle buttons 

at the bottom of the Throttle controller (labelled in Figure 3.2.2-1).  The buttons represent port, 

centre (optional extra) and starboard light pairs respectively (lights are controlled in pairs via the 
toggle switches but each individual light head can be controlled via the GUI or ganged together 

as one bank of lights).    
The toggle switches are toggled forward for increasing light levels and toggled back to reduce 

the light levels.  They can be held to ramp up/down the light output level or toggled in discrete 

steps.   
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Thruster Enable Functions 

The thrusters can be disabled via the slide control on the throttle stick (labelled in Figure 3.2.2-1). 

This control sets the disable bit in the thruster control telegram but it does not remove or isolate 
power from the thrusters so care must still be taken around the thrusters even with this control 

set to disable. 

Thruster Gains 

The gains, or maximum output level of the thrusters can be set with the two rotary pot controls 

on the throttle controller.  Turning this control anti-clockwise, reduces the maximum demand sent 
to the thrusters for the same joystick movement.  Turning this control clockwise, increases the 

maximum demand sent to the thrusters up to 100% for a full joystick movement. 

This allows for fine or delicate control of the ROV in close quarter manoeuvres or for delicate 

positioning tasks. 

Button Mapping 

The controls of most buttons or toggles on the joystick can be remapped to different functions 

as required, e.g., if additional tooling is added to the vehicle.  For example, a button map already 

exists for a wire-cleaning brush can be added as a seventh thruster motor (with brush head 
instead of propellor) and the rotary dial below the Verts on the throttle used to set the brush 

speed, and the main joystick fore-finger trigger used to enable and disable the brush. 

Care must be taken to ensure that any additional button mapping does not interfere with the 

current controls and settings.  Therefore, contact Seatronics ROV support for further advice on 

modifying the control mappings. 
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3.3 VALOR ROV 

Reference Drawing No: 

VAL-100-0001 VALOR 300m Base Build 

VAL-800-0009 Vehicle Layout 

The above drawing shows the standard VALOR ROV. The various sub-assemblies are described 

below. 

3.3.1 Frame 

Reference Drawing No: 

VAL-100-0002 300m Main Frame Base Build 

The frame is manufactured from high density polyethylene sheet to form a strong corrosion and 

maintenance-free structure.  The frame incorporates various attachment points for the mounting 
of additional equipment.  The HDPE sections are fastened together using M6 stainless steel, 

button head Allen screws and cross dowels/ barrel nuts. 

The frame assembly includes a lifting structure that directs the load from additional equipment 

and skids to a central lifting point. 

A lifting point is provided at the top centre of the frame to which a lifting hook and wire can be 
attached. Hooking onto the vehicle can be done using a suitable pole to guide the lifting hook to 

the lift bar fitted to the vehicle. 

For more demanding applications, the ROV can be fitted with a gimbal and bullet system allowing 
the use of a lock latch that is guided to the vehicle by the tether. This allows the ROV to be 

launched and recovered with a crane or deck winch and sheave wheel or lifting block. 

Care should always be taken to ensure that the total weight of the system does not exceed the 

maximum gross weight rating on the vehicle load test plate located on the side frame of the ROV. 

3.3.2 Buoyancy 

Reference Drawing No: 

VAL-200-0003 300m FWD Buoyancy 

VAL-200-0004 300m AFT Buoyancy 

The main buoyancy provides the vehicle with payload (See Section 2) including cameras etc. The 

payload is made up from cameras, sonar and lead ballast.  If optional equipment is fitted to the 
ROV, the equivalent weight of lead must be removed.  The buoyancy is made up in sections from 

subsea Corecell ™ of styrene acrylonitrile (SAN) with a P.V.C. shell. Ensure that the buoyancy is 
bolted to the frame before deployment.  Never deploy the vehicle with any part of the buoyancy 

removed or adversely damaged. 

Minor Damage to the buoyancy can be repaired in the short-term using 2-part epoxy adhesives 

or fillers. However, any damaged buoyancy should be replaced as soon as possible. 
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3.3.3 Thrusters 

Reference: 

OMM-00075 Operation & Maintenance Manual – SPE-075 Thruster 

Refer to Appendix I at the end of this manual. 

The VALOR ROV is fitted with six Forum-Sub-Atlantic SPE-075 brushless DC electric thrusters. 

The following precautions should always be noted and observed. 

 
CAUTION 

 

 

Vehicle thrusters rotate at high speeds.  Do not touch the propeller blades 

if the vehicle is powered up.  Do not operate the vehicle thrusters unless 
you are sure that all personnel are clear of the vehicle.  When maintaining 

thrusters fitted to the ROV, ensure vehicle power is isolated and locked off. 

 

 

 
WARNING 

 

 

High voltage electricity is present in the thrusters. High voltage electricity 

can injure and kill.  Ensure that all relevant safety procedures are followed.  
Only suitably qualified personnel should attempt to service or repair 

thrusters 

 

General 

The VALOR is propelled by six Sub-Atlantic SPE-75 Brushless DC thrusters; four positioned in an 

axial equal-vectored configuration and two vertically positioned, pitched at 30°.  The vector angle 
of the axial thrusters has been selected so that all four thrusters work together to propel the ROV 

forward, laterally or for rotation.  The thrusters have been designed with two cavities internally: 
the rotor cavity and the stator/electronics cavity.  The reason for this is to keep the electrical side 

free from any potential water ingress path such as if a shaft seal fails.  If water does then enter 

the rotor cavity, it cannot reach the electrical components due to a sealed stainless-steel liner 
between the rotor and stator.  The rotor cavity is oil-filled and pressure-compensated using an 

integral compensator built into the thruster end cap.  The stator/electronics cavity is at 1-atm on 
the standard 300m rated thruster units (the optional 1000m thruster units have an additional 

integrated compensator for the electronics housing; refer to the thruster manual in the Appendix).   

The thrusters have integrated cables assemblies and connect to 9-way bulkheads on the power 
pod.  The thruster cable assembly carries the 320VDC supply, control voltage and control signals 

to the thruster.  It is, therefore, essential that the electrical connectors are clean and dry before 
mating to the thruster junction pod.  Note: The power must be turned off before the thruster 

connectors are mated or unmated with the power pod or irreparable damage will occur to the 

connectors.  

The thrusters are all controlled on a RS485 communications link, in a multidrop format.  

Therefore, to allow the control system to identify each individual thruster, each thruster must 
have an associated address.  The thruster bulkhead on the power pod sets the address for the 

attached thruster, therefore any thruster can be connected to any bulkhead and it will then adopt 
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that position on the ROV.  This means that individual thrusters do not have to be individually set 

when being installed on the ROV (or exchanged due to damage etc.).  

The anodised aluminium body of the thruster is protected from corrosion by an anode. The anode 
will slowly corrode and disappear over time and will require periodic renewal. If the anode is not 

replaced when depleted, the body of the thruster will begin to corrode. Replace the anode when 

it is half depleted. If the protective anodising becomes scratched or damaged, clean and cover 

the damaged area with a suitable paint or coating. 

Thruster Removal 

To remove a thruster from the vehicle, first power down the ROV and ensure the power is isolated 

and cannot be reapplied by accident.  Then disconnect the electrical connector from the power 

pod. Remove the two retaining screws securing the thruster to the thruster mount. When refilling 
with oil, ensure that all the air is removed from the thruster before refitting to the vehicle. Re-

fitting is a reversal of removal and care should be taken to ensure that the electrical connector is 

securely fitted. 

The nozzle is an important part of the thruster assembly, never run the thrusters in water without 

the nozzle. This will result in a drastic reduction in thrust and an increase in thruster current 
causing the thrusters to overheat and drastically alter the handling of the ROV (as the thrust 

forces will be so extremely different in each axis, the control system may not be able to 

compensate). 

Although the thrusters can be tested in-air for reasonably long periods they are designed to be 
water-cooled. When the system is on the surface, ensure that thruster power and the auto-

functions are always switched off to prevent accidental operation of the thrusters.  For extended 

deck operation, the ROV must be operated in the ‘Deck Power’ mode via the power supply and 

GUI control. 

Thruster Maintenance 

The thruster has been designed to be a low maintenance unit. The following periodic maintenance 

should be carried out: 

• Ensure the thrusters have been charged with oil before use. 

• Replace the anode when it is half depleted. 

• Ensure that the thruster connectors are clean and dry and apply silicone grease to connector 

‘O’-rings before connecting thrusters to the power pod. 

• If the protective anodising becomes scratched or damaged, clean and cover the damaged area 

with a suitable paint or coating. 

• After each dive a visual inspection should be carried out on the thrusters for leaks which may 

be indicated by a drop in level on the pressure compensator. If a thruster has any sign of 

leaks remove the unit and replace the seals or ‘O’-rings as necessary. 

• Check propeller-retaining nuts for tightness (3.4 Nm) once a week. Loose propellers will result 

in flooding of the rotor cavity. 
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3.3.4 Oils and Lubricants (ROV) 

Various sub-assemblies on the ROV are oil-filled and pressure- compensated.  Use the oil type as 

specified below.  Wear the required protective clothing when oil filling assemblies: 

• Coveralls 

• Boots 

• Safety Glasses 

• Gloves 

 

Thruster 

The oil type used in the thruster motors is Shell Diala S4 ZX-1, or equivalent transformer oil. 

Power Pod 

The oil type used in the junction boxes is Panolin HLP Synth 32, or equivalent synthetic oil. 

 

3.3.5 Pressure Compensation 

Reference Drawing No: 

VAL-800-0009 Vehicle Layout 

  

The Thrusters and Power Pod tether termination contain internal cavities which may contain small 
amounts of air or gas.  To prevent the ingress or pressure of seawater damaging these assemblies 

they are oil filled and compensated.  The thruster motor stator and drive shaft are protected by 
individual compensators mounted on the rear of the motor body.  The Power Pod tether 

termination is linked to a pressure balanced oil filled cable (PBOFC) which self-compensates the 
tether termination void.  The compensators and PBOFC should always be filled with clean oil using 

a small, pressurised compensator charger assembly such as VAL-900-5500.  Drained oil should 

not be reused; new oil should be as recommended in Section 3.1.4.  Where more than one type 
of oil is used on the ROV it is recommended that separate Compensator Charge Assemblies are 

used. 
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3.4 Comms Pod 

Reference Drawing No: 

VAL-400-0001 Comms Pod Assembly 

VAL-400-5400 Comms Pod Layout 

VAL-400-5401 Comms Pod Wiring Schematic 

 

 
WARNING 

 

 
High voltage (640VDC) electricity is present in the comm’s pod which could 

prove fatal if touched or misused.  Ensure power to the pod is isolated 

before opening.  Do not open this pod unless you are qualified to do so. 
 

3.4.1 General 

The Comm’s Pod enclosure contains all the vehicles telemetry and controls PCB’s. This includes 
circuits to control cameras, INS. and all user ports.  This Section of the manual discusses the 

operation and function of the Comms Pod Control PCB, sensors and components within this pod.  

The Comms pod should only be opened in a clean electronic workshop or covered area to prevent 
moisture or dust entering and anti-static handling measures should be followed especially if 

handling any of the PCBAs. 

The Comms Pod is a hard anodised aluminium single-atmosphere housing designed for use 

underwater.  A number of underwater connectors connect the pod to the various external devices 

on the ROV.   

To open the Comms pod enclosure to access the Comms Pod PCBA, USPs and Ethernet Switch, 

it is only necessary to remove the pod top cover.  This is achieved by removing the securing 
screws and lifting the lid.  Immediately after opening use a cloth or tissue to remove any trace of 

water that may remain on the ‘O’ ring surfaces.  The pod is designed so that USPs can be removed 
or replaced without disturbing either internal or external connections.  See diagram and the table 

below for the layout of the ports and applications (Comm’s Pod is Viewed from Underneath). 

The Comms Pod is supplied with a 43VDC (nominal) supply from the power modules in the Power 
Pod via a dedicated Power & Ethernet penetrator cable assembly with a 13-way connector (at the 

Comms Pod end).  The 43VDC (nominal) supply is connected directly to the Comms Pod Control 
PCBA (VAL-PCB-001) and distributed from there. 

A fibre optic link also connects the Power Pod and Comms Pod.  The link is directly from the 

tether termination (in the pressure compensated section of the Power Pod) via a fibre optic 
hose/cable assembly to a fibre optic bulkhead connector on the Comms Pod.  This fibre optic 

cable assembly has two fibre passes although only one pass is required for the vehicle system 

(one channel is spare in case of damage to the main pass, or for future expansion). 

If the pod’s protective anodised coating becomes scratched, or damaged, clean and apply a 

suitable paint or coating. Replace the protective anodes when they are half depleted. 
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Port Function – 5-port System Function – 10-port System Port Size 

1 INS INS 5/8”-18UNF 

2 User Port 2 (USP7) User Port 2 (USP-7) 5/8”-18UNF 

3 User Port 3 (USP8) User Port 3 (USP-8) 5/8”-18UNF 

4 User Port 4 (USP9) User Port 4 (USP-9) 5/8”-18UNF 

5 User Port 5 (USP10) User Port 5 (USP-10) 5/8”-18UNF 

6 Fibre Optic Connector Fibre Optic Connector 5/8”-18UNF 

7 Coax Port 2 Coax Port 2 5/8”-18UNF 

8 Coax Port 1 Coax Port 1 5/8”-18UNF 

9 Blank User Port 7 (USP-2) 5/8”-18UNF 

10 Blank User Port 6 (USP-1) 5/8”-18UNF 

11 Power & Ethernet Link Power & Ethernet Link 5/8”-18UNF 

12 User Port 1 (USP6) User Port 1 (USP-6) 5/8”-18UNF 

13 GigE Camera Port 2 (USP5) GigE Camera Port 2 (USP-5) 5/8”-18UNF 

14 GigE Camera Port 1 (USP4) GigE Camera Port 1 (USP-4) 5/8”-18UNF 

15 Blank User Port 8 (USP-3) 5/8”-18UNF 

16 Vacuum Port Vacuum Port 5/8”-18UNF 

 

The Comm’s pod is fed with 43VDC supply from the tether termination in the Power Pod via a 
dedicated Power & Ethernet cable with a 13-way connector.  The 43VDC (nominal) supply is fed 

to the Comm’s/controls PCB (VAL-PCB-001) 

If the pod’s protective anodised coating becomes scratched, or damaged, clean and apply a 

suitable paint or coating. Replace the protective anodes when they are half depleted. 
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3.4.2 User Ports 

The Comms Pod contains a number of ‘User Ports’.  These ports are intended for the connection 

of any user required additional equipment such as sonars, altimeters, digital CP probes, ultrasonic 

thickness sensors, FMD sensors etc. 

The User Ports all provide a software-selectable, variable voltage output (12-48Vdc); 

10/100/1000Gb Ethernet; serial RS232/RS422/RS485 (again, software selectable) and 1-PSS 
timing pulse.  The Comms Pod bulkheads are all wired in the exact same pinout therefore making 

additional equipment integration extremely straight forward. 

The User port bulkhead is CR Encapsulation BRB28FBA116418.  A standard connector for a cable 

to be mated with that bulkhead is a CR Encapsulation PLB28M.   

As standard, cable tails for the user ports that are Ethernet tails are moulded with a BLUE over-
mould at the PLB28M side.  Cables tails that only have the serial functions connected are moulded 

with RED over-moulding.  This allows a quick identification of what configuration the pre-made 
tails are wired to.  Ideally any custom or special cables should not use those colours of over-

mould.  

The pinout for the user port is shown in the next table along with representative cable connections 

for both serial and Ethernet based cables. 
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Pin Function   Conductor for GigE tail   Conductor for Serial tail   

1 Variable 12-48vDC @ ~200W   Red   Red   

2 Variable 12-48vDC @ ~200W   Red   Red   

3 Power 0V White   White   

4 Power 0V White   White   

5 GPIO1         

6 GPIO2         

7 Gigabit Ethernet A+ / 10/100-BaseT Tx+   TSP Orange/White      

8 Gigabit Ethernet A- / 10-100 BaseT Tx-   TSP Orange      

9 Gigabit Ethernet B+ / 10-100 BaseT Rx+   TSP Green/White      

10 Gigabit Ethernet B- / 10-100 BaseT Rx-   TSP Green      

11 Gigabit Ethernet C+   TSP Blue/White      

12 Gigabit Ethernet C-   TSP Blue      

13 Gigabit Ethernet D+   TSP Brown/White      

14 Gigabit Ethernet D-   TSP Brown      

15 RS232 RTS / RS422 TX+ / RS485+ (B)      TSP Orange/White   

16 RS232 TX / RS422 TX- / RS485- (A)      TSP Orange   

17 RS232 RX / RS422 RX+      TSP Green/White   

18 RS232 CTS / RS422 RX-      TSP Green   

19 1PPS Out   Black   Black   

20 Matrix In / Sync1      TSP Blue/White   

21 Matrix Out / Sync2      TSP Blue   

22 Analogue In - (-10-0-10v, 16-bit)      White   

23 Data Gnd      White   

24 Analogue In + (-10-0-10v, 16-bit)      TSP Brown/White   

25 Earth   Green   Green   

26 Analogue Out (-10-0-10v, 12-bit)      TSP Brown   

27 Unused         

28 Unused        

Table 3-1 : User Port bulkhead pinout 
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3.4.3 Comms Pod Control PCBA (VAL-PCB-001) 

 
CAUTION 

 

 

The Comm’s PCBA (VAL-PCB-001) should always be handled with care. ESD 

can damage electrical components present on the P.C.B. It is recommended 

that technicians should ensure they are working on grounding mats or 

wearing antistatic wrist straps  

 

 

Reference Drawing No: 

VAL-PCB-001-SCH Comms Pod Control PCBA Schematic 

VAL-PCB-001-ASY Comms Pod Control PCBA Layout 

The Comms Pod Control PCBA provides all communication and power routing for the VALOR ROV.  

The Comms Pod Control PCBA essentially acts as a carrier and breakout board for the multiport 
network switch and the USP daughter cards, routing the multitude of ethernet and power supply 

channels to the appropriate board headers (for connection to the wiring assemblies and therefore 

subsea bulkhead connectors). 

The board provides provision for the connection of up to ten USP boards (for a full 10-port Elite 

VALOR system). 

The board also contains the small-form factor plus (SFP+) cages for the Ethernet to fibre 

transceivers as well as the other specialist SFP+ modules (e.g., for timing generation (1PPS) and 
composite or SDI video to Ethernet conversion).  The board provides for up to six SFP+ modules 

to be fitted.  However, SFP+ modules should only be swapped or replaced under the direct 

supervision and agreement of Seatronics as any changes may affect the network setup and cause 

vehicle control issues. 

The controls PCBA provides connectors to accept the main network switch over which all VALOR 
communications are carried.  The daughter card that is the network switch provides a managed 

Ethernet Switch with a high density, high port count Layer 2 switching fabric and a Layer 3 routing 

function with 10Gb bidirectional links.  A total of 36 switchable ports are provided for, with 4 x 
10Gb, 8 x 1Gb (SGMII) and 24 x 1Gb (Copper 10/100/1000Mbps) being available. 

The main vehicle uplink is provisioned over two a 10Gb link configured via a bidirectional SFP + 
module.  All traffic to and from the ROV runs over this connection (including any video sources 

(via the corresponding conversion modules), sensor data etc.).  

The controls PCB accepts an input supply between 26VDC and 43VDC and has the capacity to 

distribute a maximum of 1500W of user port power via the USP modules.  All board power supplies 

are derived from this input supply either onboard via discrete components or via USP module #9 
and #10 (i.e. for the board to operate correctly those USP modules must be fitted and operating 

correctly).   
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3.4.4 USP PCBA - Universal Serial & Power (VAL-USP-001) 

 
CAUTION 

 

 

The Universal Serial & Power (VAL-USP-001) P.C.B. should always be 

handled with care. ESD can damage electrical components present on the 

P.C.B. It is recommended that technicians should ensure they are working 

on grounding mats or wearing antistatic wrist straps  

 

 

Reference Drawing No: 

VAL-PCB-USP-001-SCH U.S.P. Schematic  

VAL-PCB-USP-001-LAS U.S.P. Board Layout 

As standard, seven USP modules will be fitted and present in the Comms Pod.  As outlined, USP#9 

and USP#10 are required to allow the board to function correctly.  Depending on the system 
specification there will then be a further five USP modules fitted to cover the standard 5-port 

system. 

The VAL-USP-001 carries out several functions within the Comm’s Pod:  

• 1 x RS232/485/422 serial port (includes software-switchable RS232 loopback & RS485 
120Ω termination resistor) 

• 1 x 3.3V level UART serial Port 

• 1 x PWM out intended to be used through an RC network as an Analogue Output 

• 2 x GPIO (GPIO1 is also PWM-capable to allow variable speed drive of an H-Bridge) 

• 1 x Variable 12-48V regulated output, switched & monitored for current/voltage 

The architecture of the USP is arranged around two sections: one section containing three main 

power modules the second section around a network switch and two networked modules 
connected to this switch.   

On the rear can be found the power conversion components and, on the front, there is the 

network comprised of a 32bit microcontroller and a ‘Lantronix’ serial to Ethernet module 
(containing a 16-bit microprocessor).  There are also components for the output current 

measurement and other diagnostic and feedback functions. 

An outline block diagram of the USP is shown below along with the pinout for the USP module.  

 
  

http://images.google.co.uk/imgres?imgurl=http://www.bath.ac.uk/internal/bio-sci/Images/haz%20general%20warning.gif&imgrefurl=http://www.bath.ac.uk/internal/bio-sci/bbsafe/a_zindex.htm&h=391&w=448&sz=4&hl=en&start=2&tbnid=HC_NaaQelOXgvM:&tbnh=111&tbnw=127&prev=/images?q=warning+symbol&gbv=2&hl=en
http://images.google.co.uk/imgres?imgurl=http://www.bath.ac.uk/internal/bio-sci/Images/haz%20general%20warning.gif&imgrefurl=http://www.bath.ac.uk/internal/bio-sci/bbsafe/a_zindex.htm&h=391&w=448&sz=4&hl=en&start=2&tbnid=HC_NaaQelOXgvM:&tbnh=111&tbnw=127&prev=/images?q=warning+symbol&gbv=2&hl=en


 

 

Operation & Maintenance Manual – 5 Port 

Reference No:  SGMN005 

 

40 

 

 

Figure 3.4.4-1 : USP Block Diagram 

 

 

Figure 3.4.4-2 : USP Pinout 
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Power 

The USP takes a single 8-60Vdc unregulated input voltage and generates all required voltages on 

board.  The control electronics of the USP are powered by a 3.3Vdc linear regulator which is 

powered from a 5V and 24V regulator.  This multi-stage design gives smooth clean 3.3V for the 
control electronics independent of any input voltage variance or noise and means that power for 

other devices can be taken directly from the board.  Note: There is no galvanic isolation provided 

by the USP. 

 

 

Regulated 5V and 24V 

The 24v regulator can supply 70W, with the 5V being able to supply up 35W.  Tracks and thermal 

dissipation limit the actual power that can be provided for extended periods.  In use the USB on-
board functions draw a fraction of this capacity, making it available to external devices with 

suitable external protection to over current situations. 

 

 

 

Switched Variable Supply 

The variable supply uses a pair of synchronised regulators kept entirely out-of-phase, this 

provides a high power, very low noise variable voltage output. 



 

 

Operation & Maintenance Manual – 5 Port 

Reference No:  SGMN005 

 

42 

 

The voltage feedback is set to be within 0.5V of the “true” value as measured by a calibrated 
meter, with the returned current value being accurate to 0.1A under load.  These values are not 

calibrated and are for indication/diagnostic purposes only. 

A solid-state relay (SSR) is also included on the board.  This gives the user the ability to verify 

that the provided voltage is appropriate for the device that will be powered before any power is 

applied.  The SSR is rated for 6A continuous current with a 12A peak, this provides the limiting 

factor to the power delivery of the board. 

Inrush current support is something to be very mindful of when powering additional external 
equipment.  The low capacitance of the USP means that very little charge is stored in comparison 

to traditional PSUs with large electrolytic bulk capacitance.  This means that equipment or devices 

with extremely high inrush currents may have issues on power start-up, even though in their 
powered state they can work without issue. Options are available to cover such situations and 

Seatronics support should be contacted to discuss viable solutions. 

 

USB 

For bench testing and in-situ diagnostics, the USP can be powered via a micro-USB lead. This 

provides power to the STM Microcontroller, the serial to Ethernet interface and Ethernet switch, 
thus allowing configuration of all aspects of the device without the need for an external power 

supply. 

When powering via the micro-USB Port only the 5v power output will be available and current will 

be limited in comparison to an external power supply (and the variable supply will not operate). 

When selecting a micro-USB cable to be used with the USP make sure it provides both power and 

data, some diagnostic functions are available via USB and will not be available with a power only 

lead. 
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Serial Ports 

The serial ports on the USP can support Baud rates from 300bps to 921kbps on all protocols, and 

for the user-exposed ports include RTS/CTS pins for serial flow control. This is controlled through 

a convenient web interface which can be password protected if necessary. 

For more advanced requirements, the USP can also provide up to 256-bit AES Encryption, serial 

“tunnelling” from ROV ports to physical Control Console ports as well as remote device servers. 

The USP is also able to carry out conversion between RS232/485/422, differing baud rates, etc. 

The serial to Ethernet functionality is provided by an industrial grade “LANTRONIX” device, this 

provides a well-proven method of transmitting serial data over an Ethernet connection. 

The Serial number on the “LANTRONIX” unit is also its MAC address, a unique identifier for that 

module. This is used as the serial number for the whole USP. When reporting damage or a failure 

this number should be quoted to Seatronics. 

 

 

 

Identification 

To identify which serial port corresponds to which module, first refer to the system map provided 

with your VALOR. By default, this is: 
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Port 
Number 

Topside 
USP 

IP Address  User Port 
Number 

Subsea 
USP 

IP Address 

1 1 192.168.48.141  6 1 192.168.48.241 

2 2 192.168.48.142  7 2 192.168.48.242 

3 3 192.168.48.143  8 3 192.168.48.243 

4 4 192.168.48.144  4 4 192.168.48.244 

5 5 192.168.48.145  5 5 192.168.48.245 

6 6 192.168.48.146  1 6 192.168.48.246 

7 7 192.168.48.147  2 7 192.168.48.247 

8 8 192.168.48.148  3 8 192.168.48.248 

9 9 192.168.48.149  4 9 192.168.48.249 

10 10 192.168.48.150  5 10 192.168.48.250 

 

When the requirement arises to change the settings on any User Port serial channel, a webpage 

interface is used to access the serial to Ethernet module on any USP and thus access the settings 
pages. 

To identify the address required for each user port setting page, reference should be made to 
the ‘Subsea USPs’ page of the GUI.  Each USP device is listed there with its IP address.  The IP 

address of the serial to Ethernet module is 30 more than the base IP address of each USP. 

 

For example, if the requirement was to access the serial settings of USP#1, then looking at the 

above GUI tab you can see that that USP has the IP address = 192.168.48.211 
Therefore, the Lantronix serial to Ethernet module will have the IP address = 192.168.48.241 

Inserting that address into address bar of a web browser, will open the settings page for that 
UPS-Lantronix module and allow for any settings relating to the serial port and the tunnelling to 

be accessible. 

  

Seatronics EOD Workspace Manual

4.6 Subsea USPS

4.7 Power Pod USPS

4.8 Overlays
Allows you to toggle and edit the content for the color and mono videos independently.

© Copyright 2018 Greensea Systems, Inc.
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Command Interfaces 

Each USP-Lantronix has its own Web Interface, this provides a convenient user-friendly way of 

configuring the unit. It can be password protected or disabled for security reasons, by default it 

is not.  

Configuring encryption should be done through a local connection to the serial port of the USP 

device server, or via a secured network connection.  Initial configuration information, including 

the encryption key, is sent in clear text over the network. 

Detailed information on how to configure the “LANTRONIX” units can be found in the modules 
“user” manual which will be included in the VALOR Auxiliary equipment Manual.  For simplicity, 

only the basic functions of the web interface will be covered in this document. 

Web Interface 

Load a web browser in any device connected to the VALOR Network and direct it to the I.P. 

Address of the “LANTRONIX” module on your target USP.  The device status page shown below 

will be displayed. 

 

 

Figure 3.4.4-3 : USP-Lantronix Main Web page 

 

The list on the left is the menu for set-up pages, with the table to the right detailing critical 

information about the “LANTRONIX” module. Channel 1 is the User Port, with Channel 2 being a 

special function port which MUST NOT be changed. 
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3.4.4.1 Serial Port Set Up 

 
CAUTION 

 

 

Users MUST NOT Configure Serial Port 2’s connection or serial settings 

unless specifically instructed by Seatronics ROV Support team.  

Serial Port 1 on both the topside and subsea USP’s are exposed to the user 

connector so can be changed freely. But Serial port 2 is used for secondary 

functions so SHOULD NOT be altered at all. 

 

 

The Serial Port Settings can be set using the web interface. From the “LANTRONIX” main menu, 
click on Channel 1 serial settings (highlighted in yellow in the following image) and the available 

port settings will be shown. Details of the functionality of the lower two panes can be found in 

the XPico user manual in the supplied auxiliary equipment manual. 

 

Figure 3.4.4-4 : USP-Lantronix Channel 1 Serial Settings 

The top pane includes the most common port settings i.e., Protocol, Baud rate & Parity settings 
etc.  Simply choose a value from each drop-down box, press the “OK” button at the bottom of 

the page, and then press “Apply Settings” (located in the menu list in the left-hand pane). The 

board will then reboot and will display the device status page with the updated configuration. 
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Telnet & Serial Interfaces 

The telnet and serial interfaces allow extra features to be enabled. The serial interface can be 

accessed by sending commands from the user port connector into the USP module, and the Telnet 
interface can be accessed by connecting over the network. Either can be password protected or 

disabled entirely. 

3.4.4.2 Tunnelled Connections 

A “Tunnel” is a transparent serial link where data flowing into one port flows out of another but 

across the network connection, just like a long ‘virtual’ serial cable.  These can be set-up between 
two USPs and normally this would be between a subsea User Port and a Topside serial port to 

provide a serial port pass-through function.  However, the pass through could be between two 

topside ports to act as a protocol conversion (baud rate must always match however, but e.g., 
RS232-RS485 conversion is possible), or two subsea user ports to allow sensors to share data 

etc.

 

Figure 3.4.4-5 : Serial Port Tunnelling Block Diagram 

 

Figure 3.4.4-6 : Lantronix Web Connection Settings Page 
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The image above is the setting for a non-tunnelled serial port connection.  When connecting 
between Topside and Subsea USPs, one of the USPs’ must be configured to discover and connect 

to another USP module, and then initialise the link.  At start up there is a delay between Subsea 
USPs & Topside USPs receiving power, with the Topside powering up first.  As the subsea module 

is the latter device to be available on the network, the link should be initialised by a subsea 

module.  A link initiated from a topside module would attempt to discover and connect to the 

subsea module at start up and fail to make a connection which could prevent a connection. 

Which module initiates the link has no effect on data flow rates or other aspects of the serial 
communications; once the link is made data is passed transparently along the bidirectional, full 

duplex link.  The tunnelled connection is a 100Mbps Ethernet link and this prevents any 

bottlenecks even at higher serial port bitrates. 

Tunnelling Set Up 

To set up a tunnelled connection, open the webpage of the subsea USP that will initialise the 
serial tunnel.  Then go to the Serial Port 1 connections page.  Set the active connect parameter 

to Auto Start, and in the ‘Remote Port’ box, type the IP address of the receiving USP’s LANTRONIX 

module.  The port should always be the default value (10001) except during very specific 
diagnostics cases; in this case, Seatronics ROV support will instruct as to what value is required.  

The screen shot below shows a module tunnelled to topside Serial Port 1.  
Once set, the ‘OK’ button must be clicked and then the ‘Apply Settings’ menu item on the left 

selected to store these new settings – note: the Lantronix module will reboot at this point. 

 

Figure 3.4.4-7 : Example Tunnelling Settings 

These settings are repeated for the topside UPS module except for the ‘Active Connection’ should 
be set to ‘None’ to allow the subsea USP to initiate the connection.  

 

Note: Serial Channel 2 settings are used for VALOR standard equipment and should never be 

changed.  The ‘Apply Defaults’ should also never be selected. 

1 

2 

3 

4 
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Virtual COM Ports 

In many cases a tunnel is not the most efficient or elegant way of serial data transfer.  For 

example, if both a serial and ethernet sensor are required then a separate cable for each sensor 
would be needed. Similarly, if multiple serial sensors are being utilised then multiple cables would 

be required.  

In these circumstances, Seatronics recommends accessing the data over an Ethernet connection 
using a virtual COM Port.  This allows all the LANTRONIX ports to be shared over a single ethernet 

cable, as well as giving access to the Ethernet devices on the ROV 
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3.4.5 Vacuum Port (Comms Pod) 

The pod is not able to operate with a vacuum due to the fans & heat generated by the 

internal electronics.  The vacuum port is used for test purposes only.  The vacuum should be 

released once testing is complete. 

Always vacuum-test the pod to 0.5 bar (500mbar) (0.5 bar below ambient) Minimum for a period 

of 30 minutes after opening and reassembly.  The vacuum must be removed before operating 
the system.  This is done by removing the tube from the vacuum pump and connecting it to the 

vacuum port.  This will allow air to enter the housing. Before operation the Vacuum port should 

be sealed. 

 
CAUTION 

 

 
Ensure that the end of the tube is not lying in water whilst carrying out this 

process or water will be sucked into the housing causing catastrophic 

damage. 
 

 

 
WARNING 

 

 
It is important that the vacuum port cover is replaced as deployment 

without it will result in the pod flooding causing a catastrophic failure. 
 

Seatronics can supply a vacuum kit containing a hand- operated vacuum pump, vacuum gauge, 

tube and fittings. 
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3.5 Power Pod 

Reference Drawing No: 

VAL-400-0002 Power Pod Assembly 

VAL-400-5402 Power Pod Layout 

VAL-400-5403 Power Pod Wiring Schematic 

 

 
WARNING 

 

 
High voltage (640VDC) electricity is present in the power pod which could 

prove fatal if touched or misused. Ensure power to the pod is isolated before 

opening. Do not open this pod unless you are qualified to do so. 
 

General 

The Power Pod enclosure is where the vehicle tether terminates as well as passing power and 
fibre to the Comm’s Pod. It also contains all the vehicles power and controls PCB’s, this includes 

circuits to control Thrusters, Lights and Tilt unit and a mini-Ethernet switch.  This Section of the 
manual discusses the operation and function of the Power PCB, sensors and components within 

this pod.  The Power pod should only be opened in a workshop or covered area to prevent 

moisture or dust entering. 

The Power Pod is a hard anodised aluminium single-atmosphere housing with an oil filled tether 

termination point designed for use underwater. A number of underwater connectors connect the 

pod to the various external devices on the ROV.   

To open the electronics enclosure to access the Power PCB, USPs and Tilt Unit Drive you must 

first drain the oil from the oil filled section.  To remove the Pod Base Cover, unfasten the securing 
screws and lift the cover.  Immediately after opening use a cloth or tissue to remove any trace 

of water that may remain on the ‘O’ ring surfaces.  If access to only the Oil filled tether termination 
point is required, drain the oil and remove the dedicated Tether Junction point cover.  

Immediately after opening use a cloth or tissue to remove any trace of water that may remain 

on the ‘O’ ring surfaces.  See Diagram & Table below for Ports and applications. (Power Pod is 

viewed from above) 
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Port         Function            Size 

  1       PORT Lights       5/8”-18UNF 

  2  PORT FWD Thruster       5/8”-18UNF 

  3  PORT AFT Thruster       5/8”-18UNF 

  4  STBD AFT Thruster       5/8”-18UNF 

  5  STBD FWD Thruster       5/8”-18UNF 

  6        STBD Lights       5/8”-18UNF 

  7  PORT VERT Thruster       5/8”-18UNF 

  8  STBD VERT Thruster       5/8”-18UNF 

  9          Tilt Unit       5/8”-18UNF 

 10       Vacuum Port       5/8”-18UNF 

 11     PBOF Fibre Pass       5/8”-18UNF 

 12    Power & Ethernet       5/8”-18UNF 

 13           Tether          ¾” NPT 

 14  Spare – Thruster 7       5/8”-18UNF 

 15            Spare       5/8”-18UNF 

 16            Spare       5/8”-18UNF 

 

The power pod is fed with 700VDC supply directly from the tether via the tether termination.  The 

700VDC supply is passed to the Power Pod PCBA (VAL-PCB-003) 
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If the pod’s protective anodised coating becomes scratched, or damaged, clean and apply a 

suitable paint or coating.  Replace the protective anodes when they are half depleted. 

If any bulkheads are replaced, ensure the correct torque figure is used for replacement.  This 

figure is listed in the power pod assembly diagram. 

3.5.1 Power PCBA (VAL-PCB-003) 

 
CAUTION 

 

 

The Power Pod contains lethal voltages and working on the internals of the 
pod presents high risk of electrocution or even death.  Only suitably 

qualified and experienced technicians should attempt any internal 

operations on the the pod. 

Safe HV electrical working practices must be followed before any work is 

attempted on the Power pod  

 

 

Reference Drawing No: 

VAL-PCB-003-SCH Power Distribution PCB Schematic 

VAL-PCB-003-ASY Power Distribution PCB Board Layout 

The power pod termination PCB provides all power and switching distribution (out with the low 

voltage switching contained in the Comms pod). 

The incoming HV tether voltage is reduced to a more usable voltage in a series of steps – one for 
the thrusters (340Vdc nominal) and one to supply the Comms Pod (43Vdc nominal).  The board 

also houses three USP modules that provide local low voltage power and switching and serial 

channels for the modules directly connected to the power pod (thrusters, lights and tilt unit).  
Note: Extreme care must be observed when working inside the power pod as there are potentially 

live terminals present at up to 700Vdc. 

The power pod PCB is controlled via an ethernet link from the network switch in the Comms Pod 

PCBA.  All thruster, lights and tilt commands are provided from the SCU over this network link to 

the three USP modules on the power pod PCB.  The bulkhead connectors on the power pod body 

directly connect headers on the Power Pod PCBA.   

The thrusters all operate over a RS485 network and this is provided for in the power pod over a 
serial to ethernet server, via one of the UART channels on one of the USP modules.  Similarly the 

lights operate in the same way over another RS485 channel from a different USP module.  Finally 

the tilt unit operates on the last USP module and it’s serial channel (in RS232 mode).   

The USP modules in the Power Pod are all pre-set for normal operation and there is no 

requirement to amend their settings.  
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3.5.2 USP Universal Serial & Power (VAL-USP-001) 

 
CAUTION 

 

 

The Universal Serial & Power (VAL-USP-001) PCBA should always be 

handled with care.  ESD can damage electrical components present on the 

PCBA.  It is recommended that technicians should ensure they are working 

on grounding mats or wearing antistatic wrist straps  

 

 

There are 3 VAL-USP-001 PCB’s present in the Power Pod and their function is to provide a 

regulated 24Vdc supply for the Thrusters, Tilt Unit and Lights.  For a detailed overview of USP’s 

please refer to section 4.2. 

3.5.3 10A Motor Driver (VAL-PCB-006) 

 
CAUTION 

 

 

The 10A Motor Driver (VAL-PCB-006) PCBA should always be handled with 
care. ESD can damage electrical components present on the PCBA.  It is 

recommended that technicians should ensure they are working on 

grounding mats or wearing antistatic wrist straps  

 

 

The 10A motor driver PCB (VAL-PCB-006) is designed to drive high current brushed DC Motors 
up to 13A continuously with a 30A Peak (10 Seconds) from a supply voltage of 5V to 30V.  On 

VALOR it is used to drive the tilt unit motor.  

 

 

 

Board Capabilities & Features: 

• Bi-directional control for one DC Brushed motor, Single channel. 

• Supports motor voltage ranges from 5V to 30V. 

• Maximum current up to 13A continuous with 30A peak (10 Seconds). 
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• 3.3V & 5V Logic level input. 

• Solid State components to enable faster response times and eliminate wear. 

• Full NMOS H-Bridge for better efficiency with no heatsink requirements. 

• Speed control PWM frequency up to 20KHz (Output frequency matches Input). 

• Support both locked-antiphase and sign-magnitude PWM Operation. 

• Support TTL PWM from micro-controller. 

 

Reference: 

Refer to the separate Cytron Technologies user manual within the VALOR Auxiliary 

Equipment Manual for further detail on the 10A Motor Driver. 

3.5.4 Mini Ethernet Switch (VAL-PCB-007) 

A small sub-PCBA on the power pod board provides an ethernet switch function to allow for the 
three ethernet channels to each of the three USP modules to be provisioned over a single ethernet 

link to the Comms Pod (i.e., 4-port unmanaged switch; one external channel and three internal 

channels). 

This comms pod ethernet link is a 10/100Mbps link and is carried over the Power and Comms 

penetrator cable assembly to the Comms pod. 

The switch board contains five LEDs to indicate status.  If each Ethernet channel is operating 

correctly, a red LED will flash indicating ethernet comms on that channel.  There is a further 
green LED indicating power is being received by the board.  This is an unmanaged switch and 

contains no user settable functions.  

3.5.5 Vacuum Port (Power Pod) 

The pod is not able to operate with a vacuum due to the heat generated by the internal 

electronics.  The vacuum port is used for test purposes only.  The vacuum should be released 

once testing is complete. 

Always vacuum-test the pod to 0.5 bar (500mbar) (0.5 bar below ambient) for a period of 30 

minutes after opening and reassembly. The vacuum must be removed before operating the 
system.  This is done by removing the tube from the vacuum pump and connecting it to the 

vacuum port. This will allow air to enter the housing.  Before operation the Vacuum port should 

be sealed. 

 
CAUTION 

 

 
Ensure that the end of the tube is not laid in any water or fluid whilst 

carrying out this process or water will be sucked into the housing causing 

catastrophic damage. 
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WARNING 

 

 
It is important that the vacuum port cover is replaced as deployment 

without it will result in the pod flooding causing a catastrophic failure. 
 

Seatronics can supply a vacuum kit containing a hand- operated vacuum pump, vacuum gauge, 

tube and fittings. 
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4.0 Vehicle Sensors 

The ROV is supplied with a range of sensors as shown on the Vehicle Layout Diagram.  The 

following section describes all standard and some of the optional sensors that are currently fitted 

or available for the VALOR ROVs.  Refer to the Vehicle Cabling Diagram for clarification of the 

sensors fitted to this particular ROV. 

Reference Drawing No: 

VAL-100-1000 Vehicle Layout 

4.1.1 Cameras 

General 

The vehicle is supplied as standard with two GigE cameras (one Colour and one Monochrome), 

however the dedicated camera ports on the comm’s pod are capable of interfacing with many 
differing cameras. Each GigE camera is connected to the Comm’s Pod via a 12-way connecting 

lead.  The camera interfaces are wired to a standard format so either camera can be connected 

to either port.  
The outputs from the cameras are connected to the Comm’s/Controls (VAL-PCB-001) where the 

signals are passed to the Ethernet switch for transmission through the tether over the Ethernet 

backbone (on fibre). 

Reference: 

Section 4.0 for details of the Comm’s Pod wiring detail 

The cameras are attached to a bracket which is mounted to the tilt unit. 

Reference: 

Refer to the separate Manufacturer’s Manual within the VALOR Auxiliary Equipment Manual 

for further information on the cameras. 

 

Reference Drawing No: 

VAL-600-5109 VALOR User Port to Teledyne GigE Camera Cable 

4.1.2 Poseidon Subsea GNSS Antenna 

The GNSS antenna is a rugged subsea device from Advanced Navigation. Its compact and 

lightweight design and 3000msw rating make it ideal for the VALOR ROV. The Poseidon supports 
all current and future satellite navigation systems including GPS, L1/L2, Glonass G1/G2 and Galileo 

E1/E5. The Antenna is fed from a 5Vdc supply via the Spatial Unit within the INS pod, the Spatial 
unit also acts as the GNSS receiver for the antenna allowing accurate and reliable 

navigation/orientation when on surface.  

 

Reference: 

Refer to the Advanced Navigation Poseidon manual within VALOR Auxiliary Equipment 

Manual 
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4.1.3 Depth Sensor 

The depth sensor is mounted to the INS Pod.  The standard depth sensor is a Blue Robotics 

BAR30 (300msw) sensor which incorporates a high-resolution TE Connectivity Pressure and 

temperature sensor with a resolution of 2mm.  The sensor is fed from a 5VDC supply in the INS 
pod which also converts the sensor’s data to standard RS232 format (for input to the INS unit).  

The data supplied from this sensor is communicated to the surface by the telemetry system and 

is used for auto depth control functions. There are no user adjustments available on this unit. 

Reference: 

Refer to the separate Blue Robotics data sheet within VALOR Auxiliary Equipment Manual 

4.1.4 INS Pod (Inertial Navigation System) 

Reference Drawing No: 

VAL-400-0003 INS Pod Assembly 

The INS pod assembly is supplied with a bulkhead connector; refer to the Vehicle cabling diagram 

for details.   

The vehicle uses an advanced navigation spatial unit with 3-axis, GNSS receiver along with 

temperature calibrated accelerometers, gyroscopes and magnetometers.  The control board (an 
Arduino UNO) contains power and RS232 protection circuitry and voltage regulation from 24V to 

3.3V. The carrier board also includes LEDs to indicate power and RS232 communications.  The 

main function of this board is to translate the I2C data in both format and voltage level to a 

standard RS232 telegram (and voltage). 

The unit is housed in a one-atmosphere pod located near the rear of the vehicle.  A 12-way 
connecting lead is used to connect the INS Pod to the vehicle’s Comms Pod.  This lead supplies 

the control board with 24VDC and connects the RS232 output of the Spatial unit to the vehicle 
Comms Pod PCBA and thus transmission to the surface via the vehicle telemetry system where it 

is used on the control software for both auto-functions and also display on the pilot’s video 

monitor.   

NOTE: 
The INS Pod needs to be mounted so that the Spatial Unit will transmit data correctly. There 
is an orientation line on the pod indicating the X axis which MUST face FWD 

The compass should be calibrated while fitted to the vehicle following the procedure in the 

manufacturer’s manual. 

Reference: 

Manufacturer’s Manual located in the VALOR Auxiliary Equipment Manual for more 

information on the spatial unit. 

4.1.5 Altimeter 

An altimeter may be fitted to the ROV. A number of manufacturers can supply units that are 

compatible with the ROV provided they accept a 24VDC supply and output a industry standard 
format RS232 telegram.  If fitted, the output may be used for the auto-altitude function.  The 
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output is also displayed on the Control Console Monitor.  Current recommended Altimeters are 

the Tritech PA500 model or the Impact Subsea ISA500 model.  

Reference: 

Manufacturer’s manual located in Auxiliary Equipment Operations & Maintenance Manual for 

more information on any Altimeter fitted to the system. 

 

 
CAUTION 

 

 

Auto-altitude may not be as reliable as auto-depth.  This is because the 

altimeter relies on sending and receiving sound waves to and from the 

seabed, if for some reason the altimeter fails to receive a signal the output 

defaults to 0V.  This may cause the ROV to fly up or down without notice. 

 

Care should be taken when using auto-altitude as the altitude value is based on reflected sound 
pulses returned from the seabed. These pulses can in certain circumstances produce random 

errors and may result in the ROV attempting to suddenly rise or fall. 
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5.0 Vehicle Equipment 

5.1 Standard Vehicle Equipment 

Standard vehicle equipment covers standard units that are fitted to every VALOR ROV such as 

Cameras, LED Lamps and Tilt units or Standard Options such as the Electric Manipulators or DVL. 

Refer to Scope of Supply and Vehicle Layout Schematic for details of equipment fitted. 

Reference Drawing No: 

VAL-100-1000   Vehicle Cabling Schematic 

5.1.1 Camera Tilt Unit 

Reference Drawing No: 

VAL-700-0001 Tilt Unit Assembly 

On the VALOR, the tilt platform is mounted directly to the tilt unit, and the tilt unit is mounted to 

the forward buoyancy via two pivot supports.  The tilt platform is designed to carry up to two 
cameras and one light. Route the camera and light cables to prevent snagging over the full range 

of the tilt unit movement ensuring that this wiring cannot be sucked into the thrusters. 

Tilt Unit Specification: 

• Input Voltage: 30Vdc nominal; 48Vdc max. 

• Nominal Current: 0.9Amps 

• Specific Torque:  10 Nm/Amp 

• Nominal Torque: 8 Nm.  

• Nominal Current: Nominal Output Speed: 5 RPM 

• Stall Torque: 13 Nm. 

• Stall Current: 15.6 Amps abs max. 

 

Electrical 

The Seatronics tilt unit provides vertical rotation of the cameras.  

The unit is powered by 24Vdc and has a normal operating current of approx. 900mA.  The stall 
current is 15.6 Amps with a stall torque of 13Nm.  The motor is protected by a current limiting 

and speed controller board within the power pod.  This board takes control signals from the user 

interface via one of the USP serial channels. 

Mechanical 

The unit is manufactured from hard anodised aluminium which provides a corrosion-free and rigid 
structure for a subsea environment.  Within the housing end cap there is a bearing to transmit 

axial loads and two quad-ring seals for sealing of the output shaft. 
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Preventative Maintenance 

Maintenance of the tilt unit is minimal and generally consists of carrying out the following checks: 

• Check locking bolt on Tilt Unit Pivot Support before and after each dive.   

• Change bearing in the end cap after 10000 hours of ROV running time. 

• Check for excessive backlash in the in the output shaft. 

• Inspect and repair any damage as necessary. 

5.1.2 Lights 

Reference Drawing No: 

VAL-100-0011 LED Light Bracket Assembly 

VAL-600-5107 LED VALOR Dual LED Lights Cable Assembly 

The standard vehicle is fitted with 4 LED lamps; normally mounted on the vehicle side frames.   

LED Lamp Configuration 

An LED power supply circuit located on the Power Pod PCB is capable of driving 4 x 14-watt 24V 

LED Lamps.  Each lamp is connected to the Power Pod via a cable assembly.   

Lighting Control 

The LED lights are dimmable with the dimming circuit built into each LED light head.  The dimming 

level is controlled over a RS485 circuit with one RS485 network per light pair.  The dimming 
control inputs (potentiometers) are provided on the Pilot’s HCU, read in by the control software 

and transmitted to each light.   

The vehicle lights are attached to the mounting brackets as shown in the above referenced 

drawings.   

Reference: 

Manufacturer’s Manual located in Auxiliary Equipment  Manual for operation and maintenance 

instructions. 

5.1.3 Vehicle Interconnecting Cables 

Reference Drawing No: 

VAL-100-1000   Vehicle Cabling Schematic 

The above drawing shows the inter-connecting cables between the various items of equipment 

on the ROV and the cables used with sensors. 

Reference: 

Section 5 for details of sensor cable assemblies.  
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Metal shell connectors are used on the system to connect pods and equipment together.  Care 
should be taken to prevent water entering the connector by cleaning before separating.  Ensure 

that the connectors are completely free of water before being reconnected.  If an item is removed 
from the vehicle, the connectors should be cleaned and ‘O’-rings greased with suitable silicone 

grease.  The ‘O’-rings are located in the lead half of the connector.  To clean ‘O’-rings; remove 

the “Spiro Clip” behind the brass-locking nut which can be pulled back allowing access to the ‘O’-

rings. 

 

Figure 5.1.3-1 - connector showing locking collar in operating position. 

 

Figure 5.1.3-2 - connector showing "Sirol Clip" and locking collar pulled back allowing 

access to the 'O'-Rings 

Cables should be inspected regularly for signs of damage and deterioration and replaced as 

required. 
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5.2 Optional Vehicle Equipment 

The VALOR ROV is designed as standard to accept a range of optional equipment although weight, 

size and power will limit what can be fitted at any one time.  The equipment listed below may 

not be supplied with every system but may be easily added to a standard ROV design if space 

permits. 

The VALOR system has been designed so that any additional optional equipment is attached to 
the ROV via the standard User Ports.  These User Port connectors are all wired identically and 

power + serial (red moulded) or power + Ethernet (blue moulded) standard cables tails are 
readily available from Seatronics to allow any cables to be created quickly as cost effectively for 

any additional equipment. 

5.2.1 Sonar 

A sonar may be fitted to the ROV and several manufacturers can supply units that are compatible 

with the VALOR system.  In a standalone mode, most sonar systems can be operated on the 
VALOR system provided they accept a 12-48VDC supply at under 150W and output over either 

serial (RS232/RS485) or Ethernet.  In this format, the user would require to display the sonar 

data on a separate laptop or PC as the sonar data cannot be displayed as integrated in the VALOR 
control software. 

At time of issuing this manual, if a Tritech Gemini sonar is used, then output data is transmitted 
to the surface via the Comm’s/Controls PCB and can be displayed on the Control Console Monitor 

in a panel on the GUI.  The Tritech Gemini 720ik is the preferred option due to its compact form 

and ethernet output, it has a range of 0.2m – 120m.  Support for integration of other sonars into 
the control software will be added over time (support is planned for the Blueprint Oculus later in 

2021 for example).  Contact Seatronics ROV support for further updates and details on this. 

There are numerous mounting brackets available dependent on type of sonar fitted. 

Reference: 

Manufacturer’s manual located in Auxiliary Equipment Manual for more information on the 

altimeter 

5.2.2 2 Function Manipulator 

The 2-function electrical manipulator has 3 basic functions. Jaw Open / Close and Rotate 

Clockwise / Anti Clockwise.  The electric motors are driven from a bipolar ±24VDC Supply with 

each motor being current limited to 1 Amp per function.  

 

Reference: 

The Electric manipulator manual in the auxiliary section of your vehicle system manual. 

5.2.3 CP Probe 

A CP probe can be directly mounted to the vehicle or can also be mounted to the 2-function jaw 
grabber assembly.  A digital CP probe (serial) is the preferred option for fitment and this would 

connect to a standard user port.  
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If required, there is capacity to run a traditional analogue CP (proximity) probe directly over the 
screen-twisted pair conductors in the tether.  In order to do this, the ‘Aux’ port must be fitted 

and wired on the power pod.  As that port is an optional requirement and can be user specific, 

contact Seatronics ROV support for more details if this is required.   

5.2.4 Tilt Unit – Skid Mounted 

It is possible to mount a second tilt unit onto a skid in order to support moving a second camera 
independently to the main ones, or to fit a multibeam sonar (e.g. ARIS3000). This tilt unit is the 

same as described in section 6.1.2; however it is not normally possible to use the position 
feedback feature. The tilt unit will typically be connected to the 3F Manipulator connector which 

has ±24V bipolar outputs suitable for the tilt unit. This connector does not however have position 

feedback. 

5.2.5 Navigation Skid 

Reference Drawing No: 

VAL-150-0008 Navigation Skid 

An optional Navigation skid can be fitted to the bottom of VALOR ROV. It has been designed to 

be fitted with various combinations of Survey Equipment, such as DVL units and survey grade 

INS assemblies. 

When the Navigation Skid is fitted, the Client Junction Box option is also required to provide a 

connection interface for power and control signals to the skid. 
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6.0 General Safety Procedure 

6.1 Safety 

Safety procedures are a vital aspect of the operation of ROVs. They should be carefully studied 

and the principles contained therein applied to the everyday operation of the ROV system. 

Reference: 

Any appropriate National / International Health & Safety laws / Guidelines. 

Company Health & Safety Policy. 

Company specific Risk Assessments 

First Aid Manual. 

6.1.1 Electrical 

Potentially lethal AC and DC voltages are present throughout the system.   

Before applying any electrical supply voltages to any part of the system it is vital that a visual 

check be performed to ensure that personnel are not performing any maintenance work on the 

system.  

Ensure that all personnel in the proximity of the system are notified that power is to be applied 

to the system. 

Ensure you know which parts become active when power is applied. 

 
CAUTION 

 

 
It is important that the dust cap, or blanking plug, is replaced as 

deployment without them will result in the pod flooding causing a 

catastrophic failure. 
 

 

 
WARNING 

 

 

The SCU module umbilical and ROV are powered by 320vdc power 

supply. The incoming supply must be isolated and locked off before 
attempting to carry out any repairs, or maintenance, on any part of the 

system. 

 

6.1.2 Electrical Safety Guidelines 

The ROV should always be grounded by means of a flexible grounding strap each time the system 
is returned to deck.  The grounding strap must always be attached to exposed metalwork on the 

ROV such as a bolt or exposed anode.  
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Do not use an anodised component as a grounding point, if the anodising remains intact there is 
no earth and if the anodising is broken then corrosion will set in.  Always switch off thruster power 

during deployment and recovery. 

• The ground strap must remain connected to the frame until just before launch. 

• The ground strap must be reattached immediately after recovery. 

• The ground strap must be reattached before the system is powered on-deck. Resistance 
between the ROV earth should be regularly checked for continuity to ships earth and recorded. 

Test to be carried out with ground strap removed to verify system earth. 

• The ONLY person permitted to apply electrical power to the ROV is the Appointed ROV 

Supervisor. 

• Remove watches, rings and jewellery when working with electrical equipment. 

• Always turn equipment off, and wherever possible lock off equipment power or otherwise 

isolate when troubleshooting. 

• Never open electrical enclosures when high voltages are present. 

• Never operate equipment that has low insulation to ground.  

6.1.3 AC Power Supplies 

The VALOR is designed as a portable ROV and may be used in a variety of locations and powered 

from a variety of power supplies.   

• Always check the boat, ship or generator supply before plugging the system in. 

• Check the voltage range is within tolerance. 

• Check the earth continuity. 

• Check the supply capacity and what else is connected. Your supply may be shared with other 

equipment and not capable of operating both systems. 

• When using workshop or building supplies check the fuse or circuit breaker rating. Do not 
change fuses or circuit breakers to achieve higher currents as this may cause damage to the 

building wiring. 

• Portable generators for use on site will not be earthed unless an earth cable has been added. 
When using a generator, it may be necessary to add a separate earth cable either from the 

SCU or from the generator to the boat hull. Fit and test any earth cables to ensure good earth 

continuity between the SCU and earth. 

• When working on Plastic or Wooden hulled boats it may be impossible to achieve an earth 

connection that includes the deck and water, the boat power supply may even be isolated 

from earth and protected by its own ground fault monitor. Consult the boat electrician and 
local wiring regulations for information. In these circumstances the ROV Earth Fault Monitoring 

System will still work using the pod housing as the return path but may be less sensitive. 
Consult a competent electrician and carry out a risk assessment on the system before applying 

power.   
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6.1.4 Heavy Weights 

• No person should attempt to walk under any load suspended beneath any lifting device. 

• Any person giving orders to a crane operator shall be familiar with the standard hand-signals 

used to guide crane operators. 

• No person shall lift any heavy weight without following recognised procedures for the lifting 

of heavy weights. 

6.1.5 Underwater Connectors 

Metal shell connectors are used on the system.  Care should be taken to prevent water entering 

the connector by cleaning before separating.  Ensure the connectors are completely free of water 

before being reconnected. 

The correct handling of underwater connectors is vital to the correct functioning of the system.  

When connectors have been disconnected, they should always be inspected, cleaned and ‘O’-
rings greased using a suitable silicone grease, (MS4).  The ‘O’-rings are located in the lead half 

of the connector.   

To clean ‘O’-rings: Remove the “Spiro Clip” behind the brass locking nut and pull back the nut. 

This will allow access to the ‘O’-rings. 

On rubber-type connectors: Apply a thin film of silicone grease to rubber surfaces that will come 

into contact with one another.  Do not apply excessive silicone grease as this may block holes 

preventing the correct engagement of the connectors. 

6.1.6 ‘O’-Rings 

The correct handling of ‘O’-rings is vital to the integrity of the underwater system components.   

NOTE: Full guides to the handling of ‘O’-rings are available 

This Section is designed as a general overview only. 

Pressure housings may develop a semi-vacuum state due to cold temperatures inside resulting in 

difficulties in opening the housings.  If this is the case, under no circumstances should sharp, or 
metallic items, be used to open the pressure housing. This will cause damage to the anodising 

resulting in electrolytic decay of the housing.  It could also damage the precision faces upon 

which the ‘O’-rings sit, or it could damage the ‘O’-ring itself.  Vacuum Ports can be opened to 

equalise the pressure. 

Always clean ‘O’-rings with a lint-free cloth and carefully inspect.  ‘O’-rings may be re-used only 
if they are free from any imperfections or defects.  If the ‘O’-ring is not in perfect condition 

replace it. 
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Clean ‘O’-ring grooves with solvent and lint-free material prior to reassemble. Apply a thin layer 
of silicon lubricant to ‘O’-ring before reassembling. Be careful not to trap or damage ‘O’-rings 

during re-assembly.  

• A recommended lubricant is Silicon Grease. 

• Do not over apply lubricant to ‘O’-rings. 

• Do not force items with ‘O’-rings; gently reassemble.  

• Always use the correct ‘O’-rings as specified in the manual drawings.  Failure to do so may 

result in flooded pressure housings. 

6.1.7 Tools 

• Always use the correct tool for the job.  

• Never improvise. 

• Never use damaged tools. 

• Ensure electrical measurement devices are calibrated at regular intervals. 

6.1.8 Spare Parts 

Always use the manufacturer’s spare parts. Failure to adhere to this may result in damage to the 

system and may invalidate the warranty.  Use the parts lists provided on the system drawings to 

quote part numbers when ordering spare parts.  

Reference: 

Any appropriate National / International Health & Safety laws / Guidelines. 

Company Health & Safety Policy. 

First Aid Manual. 
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7.0 Integration, Operation & Emergency Procedures 

7.1 System Installation & Integration 

Reference Drawing No: 

VAL-600-1000   Tether Wiring Detail 

VAL-600-5120 VALOR Power Pod Fibre Hose Cable Assembly 

VAL-400-5402 Power Pod Layout Schematic 

VAL-400-5403 Power Pod Wiring Schematic 

The deck cable is the link between the SCU and the Deck Winch if a deck winch is used.  The 

tether cable is then connected to the deck cable through the slip ring in the winch.  If no deck 

winch is used, then the tether is plugged directly into the front of the SCU.   

NOTE: 
If an EXE or similar winch is supplied the winch connectors are replaced by a gland on a 
junction box. In that case refer to the suppliers’ manual in the vendors’ equipment manual. 

7.1.1 Connecting the Tether to the ROV 

The connection is made via the supplied tether cable.  

The tether is terminated into the Power Pod.  It is fed through the subsea cable gland and through 

into the oil-filled junction box section of the power pod.  Once in position, the power and ground 
can be terminated and connected to the appropriate terminal block location.  Next the fibres can 

be terminated, and the main fibre connected to the appropriate fibre tail from the compensated 

fibre hose assembly.  All connections should have continuity and insulation checks from top to 
bottom before connection to confirm correct placement.    

Ensure the tether gland is secured and tightened.  The oil-filled junction box lid can now be fitted, 
and the section filled and bled of air.  This is achieved by placing the fibre cable connector higher 

than the power pod assembly.  Using the compensator assembly, the oil-filled junction box section 

can be charged with oil and the vent plug on the top of the fibre cable connector used to bleed 

the air out of the whole compartment (oil-filled JB and oil-filled cable assembly).    

The tether is anchored to the ROV by means of the cable grip, which is connected to the frame 
via a stainless-steel shackle. The shackle should be secured with cable-ties to prevent it working 

loose.   

Note: The tether and the tether anchoring components are not designed to, or intended for 

lifting the ROV and should not be used to do so.  For lifting the ROV, a bullet and lock-latch 

arrangement is available, contact Seatronics ROV Support.  

7.1.2 Initial Checks 

Before applying system power, the following checks should be carried out. 

SCU. 

The VALOR SCU. should be connected to a power supply capable of providing 12.5kVA of power 
at 415VAC (nominal; other voltage ranges are available – refer to your specific system delivery). 
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The SCU is provided with fixed, suitably rated mains input cable provided with a red industrial 
power plug (normally a 5-pin) but the user is responsible for the termination at the supply side 

of the VALOR system (as it is not possible for Seatronics Limited to provide a universal solution 
for each installation).  Where the ROV is a hire system or is used in different locations frequently, 

it is often worthwhile making up a number of adapter plugs, each fitted to a short length of power 

cable, all with the same trailing socket on the end with the socket being a match for the single 

plug on the SCU cable. 

7.1.3 AC Power Supply Requirements 

The user should take care to select a suitable plug that is rated for voltage, current and the 

environment, i.e., splash proof if used on a generator that is running outside.  The ROV requires 

12.5kVA to operate at maximum performance but the VALOR can be operated successfully on 
lower power supplies if the conditions are suitable.  If a 12.5kVA supply is not available, then it 

is possible to operate the VALOR is a reduced power mode.  The user should restrict the power 
demanded by thrusters by reducing the thruster limit settings on the HCU.  The minimum power 

required to operate the ROV is 7.5KVA if in stable suitable conditions, i.e., low water current and 

a relatively short amount of tether deployed. The pilot can monitor the current demanded by the 
system on the SCU ammeter and adjust the thruster limit for the thrusters based on this.  All four 

horizontal thrusters should be kept at one common value to ensure equal and stable handling of 

the vehicle is maintained.  The maximum ROV steady state current is approximately 12 Amps. 

If a generator is being used to supply the system power, select a unit that is capable of 12.5kVA 
or better.  Using a generator with a larger capacity produces a much more even supply in response 

to the rapidly varying load produced by the ROV thrusters.  Some models of generator fail to 

‘keep up’ with the rapidly varying load demand and thus cause voltage dips and dropouts. 

7.1.4 Control Console 

Ensure all the connectors on the front and rear panel are fully connected.  The HCU is connected 
via two USB connectors to the front panel USB ports on the console.  All rear panel connections 

should be secure (these do not need to be unplugged in normal operation so should always 

remain connected). 

7.1.5 ROV Subsea Connectors 

Ensure that all the connectors on the ROV are fully connected. Any spare, or unused, connectors 

should be protected by fitting the appropriately sized blanking caps. 

7.1.6 Payload 

The ROV has a rated payload (see section 2 specification for details of individual ROV) which is 

the weight (in salt water) of customer specified equipment that can be attached to the ROV.  

1. The payload includes the Cameras, sonar, altimeter and manipulator if fitted.   

2. If operating in fresh water the payload is reduced by approximately 2Kgs due to the lower 

density of fresh water compared to salt water. 

3. The payload includes any brackets and cables used to mount the sensors. 
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The payload includes any lead trim weights that are required to achieve a balanced trimmed ROV.  
When locating any sensors on the ROV, the lead ballast weight will need to be adjusted and 

possibly redistributed around the frame to ensure the vehicle buoyancy remains neutral (or 

slightly positive) trimmed, and the vehicle sits in the water in a balanced attitude.   

7.2 Operation Guidelines 

This Section contains basic ROV operational procedures and may be of use to both experienced 

and inexperienced pilots and operators. 

Buoyancy, Trim, Setup and General Operation of the ROV 

The ease of use and reliability of the ROV can be greatly improved by the correct set up and 

operation of the ROV and Surface Control System.  The following guidelines should be followed 

but it is impossible to cover these in any detail and to cover all situations and problems that may 
occur.  If in doubt, there are guidebooks available giving much more detailed guidelines on the 

operation of a small ROV.  If the ROV is being used by a number of different people for differing 

tasks, then it would be worth considering sourcing one of these guidebooks as a reference. 

7.2.1 Buoyancy, Trim and Setup 

These are some basic factors that affect all ROV tasks. 

• When setting up the VALOR System at a new location select a good site with adequate space 
to work.  You should be able to figure of eight the tether without having to stand on it to 

recover the ROV; ideally the figure of eight cable should be hung over large hooks or horns 
to prevent it becoming entangled. There should be a safe means to deploy and recover the 

ROV. 

• The surface control system should be undercover and protected from rain or sea spray.  It is 

also easier if the S.C.U. monitors are not in direct sunlight as the reflections can make it 

difficult or even impossible to view the detail. 

• Whenever the ROV is first used in a new configuration or when moving between fresh and 

salt water the ROV trim will need to be adjusted.  Add or remove lead trim weights to achieve 

an evenly balanced ROV that is slightly buoyant.  A badly trimmed ROV is harder to control. 

• The ROV should be trimmed to be slightly buoyant for two reasons.  When operating in slow 

moving water and harbour areas there is likely to be silt and sediment on the bottom.  If the 
ROV is slightly buoyant the vertical thruster will be used to push the ROV down.  If the vertical 

thruster were to be used to push the ROV up then the silt and sediment would be disturbed 

reducing visibility.  The second reason is that in the event of a power failure or similar problem 
the ROV should slowly float up to the surface which is usually safer than sinking down to the 

bottom.  In some circumstances on specific projects the ROV may need to be made slightly 

negatively buoyant, this decision will always be at the systems supervisor’s discretion. 

• When transporting, manhandling or deploying the ROV, handle it gently.  Despite its rugged 

construction, the ROV electronic connectors and components within the pod can be shaken 

loose and sensors damaged.  When deploying the ROV lower it gently into the water, do not 

drop it from a height nor bump it unnecessarily against the hull or wall. 
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7.2.2 Powering Up 

Before powering up the system: 

• Check that all power leads to the Surface Control Console are connected and intact.  

• Check that all ROV tether connectors are secure and in good condition. 

• Check that there is no debris, tools etc in ROV or around launch site. 

• Check all personnel are clear of the vehicle thrusters etc. 

• The breaker at the front of the SCU should be in the up position and the rotary isolator should 

be in the off position.  Apply the 415VAC supply to the main SCU. 

• Turn the rotary switch at the front of the SCU to the ‘on’ position, the breaker at the front of 

the SCU should shut down as soon as the power is applied to the system.  The system will 

now perform a LIM test before the breaker at the front will be allowed to reset. 

• The LIM at the front of the SCU will only be possible to be reset when the reading is at 4M 

ohm, there will be an audible ‘click’ when the reading has reached this and a green LED 

appears on the LIM. 

• The system monitors and system GUI will now power up.  The top monitor power switch at 

the front will need to be pushed as it does not come on automatically. 

• When the GUI and the monitors have run up then it is safe to power up the system, this will 
activate power and communication from the topside to the bottom side of the system.  Ensure 

that all personnel are clear of the ROV 

• Press the ‘Deck check (450V)’ button on the GUI.  This will now provide the subsea USPs with 

power. 

• Once you have communication with the topside and bottom side then the relevant subsea 
USPs can be switched on to allow Cameras and other ancillary items that are connected to the 

comms pod. 

• Thrusters can now be activated on the HCU so that deck checks can be carried out. 

7.2.3 Pre-dive Checks 

Before power is applied to the ROV: 

• Make sure all air has been bled from the power pod and comms pod and that the vacuum 

plugs are secure. 

• Visually check that the compensator of the thrusters are fully charged. 

• Make sure that all connector cables are secure and are well clear of the thrusters. 

• Check that the buoyancy is secure and in good condition. 

• Check that all thrusters operate in the correct direction when given the appropriate commands 

from the pilot’s joystick. 

• Check cameras, lights, & tilt unit. 

• Check manipulator functions if fitted. 

• Check that the sonar is functioning and communicating with the surface control unit. 

• Check that line insulation monitor is clear, and no alarms are present on the LCD display. 
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Once the above checks have been successfully carried out, the system is ready to dive. 

7.2.4 Diving and Operation 

Do not attempt to put the ROV into the water until all the Power-Up and Pre-Dive 

checks have been successfully carried out. When these checks have been successfully 
carried out the vehicle may be deployed and used to perform the underwater tasks that are 

required of it.  

Always launch the system with the ROV power switched OFF if it is necessary to man 

handle the ROV and tether. 

Deployment by crane or LARS 

If the vehicle is to be launched using a bullet and lock-latch, a crane or some form of lifting gear 

will normally be used to deploy and recover the vehicle.  The bullet is fitted to the top central 
point of the vehicle with the tether passing through the centre.  The latch, which is attached to 

the crane, slides down the tether and latches onto the bullet.  The vehicle can then be lifted.  
Care should be taken when lifting the vehicle.  Personnel should keep clear of the suspended 

load. 

When the vehicle hits the water, the latch should be released as soon as the weight comes off 

the lift wire to minimise the effects of shock loading on the lifting equipment.   

When the vehicle is undocked, the latch should be lifted with the crane and removed from the 

tether. The vehicle can now be flown down to the required working depth. 
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7.2.5 Deployment by hand 

If the vehicle is to be launched by hand then the user should proceed with care noting the 

following points. 

 
CAUTION 

 

 
Deployment by hand is a more complicated process because it may involve 

third party equipment, different locations and possibly different people. 

Always plan ahead and prepare properly. 
 

• Before deploying the ROV – Plan the sequence and ensure that everyone involved understands 

their place in that plan and is capable of carrying out their role.   

• The VALOR ROV in its basic form weighs 80Kg and must be handled by two or more people. 

Follow safety procedures for lifting weights. 

• You will be working near or over water, always wear appropriate buoyancy aids and never 

work alone. 

• A lifting point is provided between the upper Buoyancy.  This is rated to lift the ROV and can 

be used as an attachment point for small harbour cranes, hoists, boat derrick or lifting ropes.  

The bar can be used as an attachment point for a boat hook or rope to lower the ROV into 

the water.    

• Slip ways and sloping shores are convenient points from which to launch an ROV for a harbour 

or boat survey as the ROV can be progressively pushed into the water but again care should 
be taken to avoid slips and falls.  Slipways and sloping shores may also have hidden holes or 

obstructions. 

• When working in a harbour or dock area place the tether and power leads such that other 
users do not need to step or drive over the tether and power cables.  Ensure that you have 

sufficient working space to layout the tether in a figure of eight or operate the winch.   

• If working from shore, be aware of the tide and its effect on access to the water.     

• Once the ROV has been released the power can be applied.  The ROV should not be 

manhandled with power applied to avoid the risk of any electric shocks and the risk of injury 
from rotating thrusters.  Thrusters would rotate if the Auto Heading function were left active 

while the ROV is being moved around. 

 

  

http://images.google.co.uk/imgres?imgurl=http://www.bath.ac.uk/internal/bio-sci/Images/haz%20general%20warning.gif&imgrefurl=http://www.bath.ac.uk/internal/bio-sci/bbsafe/a_zindex.htm&h=391&w=448&sz=4&hl=en&start=2&tbnid=HC_NaaQelOXgvM:&tbnh=111&tbnw=127&prev=/images?q=warning+symbol&gbv=2&hl=en
http://images.google.co.uk/imgres?imgurl=http://www.bath.ac.uk/internal/bio-sci/Images/haz%20general%20warning.gif&imgrefurl=http://www.bath.ac.uk/internal/bio-sci/bbsafe/a_zindex.htm&h=391&w=448&sz=4&hl=en&start=2&tbnid=HC_NaaQelOXgvM:&tbnh=111&tbnw=127&prev=/images?q=warning+symbol&gbv=2&hl=en
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CAUTION 

 

 
Do not apply sudden high thrusts to the ROV when someone is handling 

the tether. This may catch them off guard and pull them into the water. 
 

 

7.2.6 ROV Thrust and Tether Handling 

One of the features of the VALOR ROV is its high thrust levels compared to its weight.  During 
operations it is normal to have someone handling the tether to control the amount in the water.  

They may be standing near the edge of the deck or harbour feeling for the pull of the ROV in 
order to gauge the rate at which they pay out tether.  DO NOT suddenly apply high levels of 

thrust without first warning the assistant of your intentions.  The sudden application of 70Kgs of 

pull can quite easily pull your assistant off their feet and into the water.  For this reason, there 
should always be a safety rail between the assistant and the water.  If there is no safety rail, for 

example when working on a dock side location, then the assistant should stand well back from 

the edge.  Always wear a buoyancy aid. 

7.2.7 Using the auto-functions: 

The auto-functions are engaged by pressing the relevant button on the HCU.  The rate gyro is 
used to stabilise and keep the vehicle flying smoothly and in a relatively straight line.  When the 

rate gyro is also used along with the compass controlled auto-heading function, the ROV will also 

hold a specific compass bearing. 

NOTE: Note that metal structures and pipelines can affect the magnetic compass. 

The auto-depth will hold the vehicle within 0.5 Metres of a selected depth.  The use of the vertical 

joystick overrides the depth hold and allows the vehicle to fly up or down.  When the joystick is 
returned to the centre position, the auto-depth will be re-selected and the new depth will be held.  

The same applies to the auto-altitude. 

If auto-depth and altitude are selected together, auto-depth will take priority. 

Joystick commands override the gyro and auto-function commands. 

  

http://images.google.co.uk/imgres?imgurl=http://www.bath.ac.uk/internal/bio-sci/Images/haz%20general%20warning.gif&imgrefurl=http://www.bath.ac.uk/internal/bio-sci/bbsafe/a_zindex.htm&h=391&w=448&sz=4&hl=en&start=2&tbnid=HC_NaaQelOXgvM:&tbnh=111&tbnw=127&prev=/images?q=warning+symbol&gbv=2&hl=en
http://images.google.co.uk/imgres?imgurl=http://www.bath.ac.uk/internal/bio-sci/Images/haz%20general%20warning.gif&imgrefurl=http://www.bath.ac.uk/internal/bio-sci/bbsafe/a_zindex.htm&h=391&w=448&sz=4&hl=en&start=2&tbnid=HC_NaaQelOXgvM:&tbnh=111&tbnw=127&prev=/images?q=warning+symbol&gbv=2&hl=en
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7.2.8 Dive Records 

For all but the simplest jobs tasks it can be useful to maintain a record of the dive.  This can often 

take the form of a video record of dive recording the pilot monitor image but should also include 
a plan of the work done in the form of a map onto which significant features are marked and a 

written log of the dive showing start times, heading, depth and duration.  Results noted, 

navigational features observed, obstacles to be avoided, problems observed on the ROV. This 

can be a useful reference if problems are encountered, or the site needs to be revisited later. 

7.3 System Recovery 

7.3.1 System Recovery by crane or LARS 

Slowly fly the vehicle upwards at the same time as recovering the tether to the deck.  When the 

vehicle is in sight, fly the vehicle towards the recovery point below the lifting crane.  Place the 
lock latch onto the tether and lower it onto the ROV bullet.  As soon as the bullet is latched and 

the crane has tension on the lift wire, switch off ROV power and recover the vehicle to the surface 
as quickly as possible to minimise the effects of shock loading caused by wave action.  When the 

vehicle is on the deck, attach the earth strap and rinse off with fresh water before carrying out 

the post dive checks. 

7.3.2 System Recovery by hand 

Slowly fly the vehicle upwards at the same time as recovering the tether to the deck, jetty, slipway 
or pontoon.  When the vehicle is in sight, fly the ROV towards the recovery point.  If a crane or 

derrick is available use this, otherwise manoeuvre the ROV towards the exit point.  Attach a rope 

or hook to the lift point and switch off ROV power.  Lift or drag the ROV out of the water taking 

care not to catch cable or thrusters on debris or protrusions. 

7.3.3 Immediately after each Dive 

With the ROV recovered to a safe position quickly inspect the ROV for damage and debris, 

particularly around thrusters; this is a particular risk if the ROV has been working in a harbour or 
similar area.  Debris such as fishing line or nylon net cord will damage a thruster seal if it becomes 

entangled. 

7.4 Post-Dive Checks 

ROV 

• At the end of each day’s work and particularly before storing / transporting the ROV for any 

length of time, wash down the ROV with clean fresh water.  The following is a minimum outline 

of the checks to make following a dive: 

• Apply power to ROV. 

• Check proper operation of thrusters. 

• Check proper operation of cameras. 

• Check proper operation of lights. 

• Switch off ROV power. 
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• Check all cables are secure.  Pay particular attention to any connector recently refitted. 

• Check for obstructions in thrusters and damage to propeller blades. 

• Check for any obvious signs of damage to frame or buoyancy. 

• Check that the ROV Cable grip is still secure and has not slipped on the tether. 

• Check anodes for wear & overall corrosion levels. 

• Check thruster compensator oil levels. 

• Check tether termination gland for security and the oil-filled fibre cable has no air bubbles. 

• Hose down the ROV with fresh water after each day’s work. 
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7.5 VALOR Fault Diagnosis 

Fault Symptom Probable Cause Corrective Action 

ROV does not power on SCU Circuit Breaker OFF Reset breaker  
(breaker is tripped every power on 
cycle as part of LIM test) 

PSU front panel switch off Turn on PSU switch  
(delay until Ethernet comms are 
established) 

PSU not powered on Check LIM reading and output 

No DC supply to ROV Check PSU output and tether 
connection 

No power to Comms Pod Check interconnection between 
Power Pod and Comms pod. 
Verify PSU output current on GUI 

(~0.4A at initialisation) 

Power module failure in Power Pod Power off ROV and disconnect 
Comms Pod. 
Power on ROV and check bulkhead 
voltages 

No Comms to ROV Tether Issue Verify tether connection and fibre 
optic connections 

Damaged Fibre Connections Verify fibre oil-filled cable and 
connections 

Missing network connection Verify all network connections, 
particularly PC to Console 10Gb 
Switch (DAC Cable) and Switch to 
Router 

No power to Comms Pod Verify power output from Power Pod  

Faulty Fibre Optic Transceiver Bypass tether connection (e.g., 
network cable from PC to user port) 
and verify network connection – 
replace SFP if confirmed 

Switch Failure Verify if both switches are visible on 

network.  Replace if not 

No Thruster Control Thrusters Disabled Enable thrusters on Throttle Stick 

No comms to thrusters Check Power Pod USP connections 
are all valid (GUI) – check power 
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pod connection if not. 
Check USP 28 for thruster comms is 
present on network – replace if not. 

Vehicle handling 
inconsistent  

Auto-functions enabled Turn off auto-functions 

One or more thrusters not operating Check thruster operation 
Check thruster output equal RPM  

Check thrusters drawn equal power 

INS module not calibrated Perform on system INS calibration 

Joystick noise or failure Verify joystick thruster control input 
signals.  Replace joystick if signals 
are at issue 

Depth Reading does not 
change 

Wrong depth reading source selected Verify Depth reading source in the 
process view in software 

No comms with INS pod Verify connection to INS pod and 
INS readings. 

Check appropriate USP connection if 
issue. 

Faulty depth sensor Replace INS pod 

No video present Cameras not enabled Power on cameras – USP4 and USP5 
in GUI (if standard system cameras) 

Camera cable faulty Verify connection. Replace cable. 
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8.0 Warranty  

Seatronics Limited warrants their ROV systems on a back-to-base basis for a period of 12 months.  

Replacement parts will not be issued until the defective items have been returned for inspection.  

Costs of returning defective components to Seatronics Limited shall be at the buyer’s expense.  
This warranty does not apply to any product that has been misused, modified or damaged by 

accident.  The warranty does not include shaft seals, Bearings, O-Rings and any other part subject 
to wear under normal operating conditions.  Seatronics Limited will not warrant any unauthorised 

modifications to their products and will not accept liability for such alterations.  Equipment sold 

by, but not manufactured, by Seatronics Limited such as cameras, video monitors, sonar heads 
and processors etc will be warranted only to the extent and in the manner of that warranted to 

Seatronics limited by the seller and then only to the extent that the seller is able to enforce such 

a warranty. 

Please note that the integration of any additional 3rd party equipment without prior 
knowledge or written approval of Seatronics Limited may invalidate all warranty 

agreements. 

8.1 Service, Support & Spares 

Seatronics Limited operates a comprehensive sales support and technical after sales service based 

in Aberdeen, Scotland.  Most spare parts will be held in stock at our premises.  When ordering 
spare parts, the Seatronics part number or bulk number references on the drawings should be 

quoted. 

Any technical queries should be directed to our technical department.  A 24-hour helpline is 
normally in operation.  A number will be available on the answering system after normal working 

hours. 

If you should have cause to call our Technical Support Service, please have a system manual and 

the following details to hand before calling about technical queries as this will help our technical 

department to answer any questions. 

• System Serial Number 

• Product Part Number (if applicable) 

• Fault Description 

• Any remedial action already implemented. 

To contact Seatronics please refer to Page 2 of this manual. 
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9.0 Drawing Package 

This section of the manual contains all mechanical and electrical drawings for the ROV as per the 

scope of supply in Section 2.1, Page 12 of this manual. 

9.1 Mechanical Drawings. 

Drawing No. Drawing Title 

ROV  

VAL-100-0001 VALOR 300m Base Build 

VAL-100-0002 VALOR 300m Frame Assembly 

VAL-100-0003 300m Tilt Assembly 

VAL-100-0007 Camera Bracket Assembly 

VAL-100-0011 L.E.D. Light Bracket Assembly 

VAL-200-0003 300m FWD Buoyancy 

VAL-200-0004 300m AFT Buoyancy 

VAL-400-0001 Comm’s Pod Assembly 

VAL-400-0002 Power Pod Assembly 

VAL-400-0003 I.N.S. Pod Assembly 

VAL-400-0007 Vacuum Port Assembly 

  

Control Console  

VAL-500-0001 S.C.U. Assembly 

  

Optional Items  

VAL-150-0006 VALOR Standard Skid 

VAL-150-0008 VALOR Manipulator Skid 
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9.2 Electrical Drawings 

Drawing No. Drawing Title 

System  

VAL-800-0009 Vehicle Layout 

VAL-800-0004 System Wiring Diagram 

  

ROV  

VAL-400-5400 Comm’s Pod Layout 

VAL-400-5401 Comm’s Pod Wiring Schematic 

VAL-400-5402 Power Pod Layout Schematic 

VAL-400-5403 Power Pod Wiring Schematic 

VAL-PCB-001-SCH Comm’s/Controls PCB Schematic 

VAL-PCB-001-LAS Comm’s/Controls PCB Layout 

VAL-PCB-USP-001-SCH U.S.P. Schematic  

VAL- PCB-USP-001-LAS U.S.P. Board Layout 

VAL-PCB-003-SCH Power Pod Termination PCB Schematic 

VAL-PCB-003-LAS Power Pod Termination PCB Layout 

  

  

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 



 

  



 

 

 



 

 

  



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 

 



 

 

 



 

 



 

 



 

 



 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 


