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                     This manual provides you with the basic information required to install the Simrad FM90 Multibeam Trawl Sonar. The information is intended for personnel with basic mechanical skills.
                     

                     For information about the practical use of the product, refer to the Simrad FM90 Reference manual.
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                  Copyright

                  The information contained in this document remains the sole property of Kongsberg Maritime AS. No part of this  document may be copied or reproduced in any form or by any means, and the information contained within it
                           is not to be communicated to a third party, without the prior written consent of Kongsberg Maritime AS.

               

               
                  Warning

                  The equipment to which this manual applies must only be used for the purpose for which it was designed. Improper use or maintenance may cause damage to the equipment and/or injury to personnel. You must be familiar with the contents of the appropriate manuals before attempting to operate or work on the equipment.

                  Kongsberg Maritime disclaims any responsibility for damage or injury caused by improper installation, use or maintenance of the equipment.

               

               
                  Disclaimer

                  Kongsberg Maritime AS endeavours to ensure that all information in this document is correct and fairly stated, but does not accept liability for
                           any errors or omissions.

               

               
                  Support information

                  If you require maintenance or repair, contact your local dealer. You can also contact us using the following address: simrad.support@simrad.com. If you need information about our other products, visit https: //www.simrad.com. On this website you will also find a list of our dealers and distributors.

               

            

         

         

      





         About this manual
The purpose of this manual is to present the descriptions and drawings required to install the Simrad FM90 Multibeam Trawl Sonar.

         
            

            
               Target audience
The manual is intended for technical personnel. It is assumed that you understand the general principles of maritime electronic equipment. You must also be familiar with computer hardware, interface technology and installation of electronic and mechanical products.

            

            
               Installation instructions
You must follow the instructions in this manual to ensure optimal performance.

               Guidelines related to the third-wire installation are provided to help you minimize electrical noise interference and maintain
                     a stable telemetry link for the FM90 Multibeam Trawl Sonar.

               System components provided locally by the customer, installation shipyard or local representative are not described.

               NoteYou must follow the instructions given in this manual. If not it may affect the warranty. Kongsberg Maritime AS will accept no responsibility for any damage or injury to the system, vessel or personnel caused by equipment that has been
                        incorrectly installed or maintained, or by drawings, instructions or procedures that have not been prepared by us.

               

            

            
               Installation drawings
The outline dimensions of the FM90 units are found in the Drawing file chapter in this manual.

               The drawings can also be downloaded from our website.

               
                  
                     
                     
                     
                     
                        
                           	
                           	• 
                           	https://www.simrad.com/fm90
                        

                     
                  

               

            

            
               License information
The FM90 is not a licensed product.

            

            
               Software version
This FM90 Installation Manual complies with FM90 software version 1.2.1.

            

            
               Registered trademarks
Observe the registered trademarks that apply.

               Simrad®, SIMRAD® and the Simrad® logo are either registered trademarks, or trademarks of Kongsberg Maritime AS in Norway and other countries.

               Windows® is a registered trademark of Microsoft Corporation in the United States and other countries.

            

            
               We want your feedback
We want to improve FM90 continuously. We also want our end-user documentation to be comprehensive and relevant. You can help. Please provide comments, suggestions or constructive criticism to any of our support offices.
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            Important
The FM90 is an advanced product. It is used with other advanced products. There is important information that you need to know.

            
               

               
                  Intended use

                  The FM90 Multibeam Trawl Sonar offers many advantages over conventional mechanically-scanning trawl sonars in most applications. However, it is not a complete replacement in some applications. We recommend the FM90 mainly for surface, pelagic, and semi-pelagic trawling on soft bottom. For bottom trawling and trawling on hard bottom we recommend the FS70 Trawl Sonar.

               

               
                  When the FM90 is not used
When you are not fishing, and the FM90 units are on board, switch off the entire system.

               

               
                  If something breaks down
If you believe that something has broken down, contact your local dealer. A list of all our dealers is provided on our website.
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                              	https://www.simrad.com
                           

                        
                     

                  

                  If you are unable to contact a dealer, observe the support information in this publication.

               

            

            
               
                  

               

            

         

         

      


            System description
The Simrad FM90 is a third-wire Multibeam Trawl Sonar. It allows for accurate and efficient monitoring of the net opening, the catch situation, and the fishing conditions. The FM90 has a fast refresh rate that allows you to view the sonar images in real time.
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                  The Simrad FM90 Multibeam Trawl Sonar provides significant improvements over other scanning sonars. The FM90 Sonar communicates with the vessel by means of a third-wire system using very high bit-rate digital subscriber line (VDSL2)
                        communication, transmitting real-time images of the net opening at rapid refresh rates. In addition, an echo sounder looking up ("up sounder") monitors fish escaping over the net, while another echo sounder shows
                        the foot-rope, the sea bottom, and the fish entering the net.

                  By means of the submerged Trawl Unit, the FM90 communicates with a number of Simrad PI/PX 40 kHz catch monitoring sensors by means of hydroacoustic links. Up to six measurements can be made simultaneously. The FM90 supports pitch, roll, depth, catch, bottom-contact, temperature, spread, height, and geometry sensors. Standard pitch, roll, depth, and temperature sensors are also built in to the Trawl Unit.

                  The FM90 is a solid-state sonar system. This design eliminates moving parts, and increases reliability and availability during fishing operations.

                  [image: Image]

                  The FM90 Deployment Pack has a yellow top and black bottom to assist you in visual confirmation prior to launch and to assist in visual
                        sighting during recovery. It is quick filling and quick to drain. It has improved hand holds to assist handling — even with gloves on. The strain relief can be accessed using standard tools without opening the entire Deployment Pack.

               

               
                  Specifications and functionality

                  The FM90 is a unique sonar, both in design and functionality. When the FM90 sonar pings, it sends out sound energy in a 240-degree sector. This energy is reflected from the net, from fish, and from other targets in the water column. The reflected energy is received by the transducer, processed, and shown on the display. Because the FM90 pings across a wide area in one ping, the refresh rate to generate a picture of the net opening is almost instantaneous. This gives you real-time images, allowing you to adjust to very fast movements of fish schools.

                  The FM90 uses an updated version of Kongsberg Mesotech’s tried and tested M3 Sonar® multibeam processing software, successfully deployed world-wide for many years. The software uses innovative processing algorithms to automatically optimize the image quality specifically for fishing applications.
                        It includes FM transmissions (also known as “Chirp”) to ensure a clutter-free picture with a very high resolution in range.

                  The FM90 Processor Unit is controlled by the Microsoft® Windows® operating system.

               

            

            
               
                  

               

            

         

         

      


            Key features
The Simrad FM90 is a flexible and feature-packed third-wire Multibeam Trawl Sonar. It operates equally well in the water column and close to the bottom. The FM90 enables use of your existing PI/PX catch monitoring sensors.
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                              	Real-time net picture
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Superior bottom picture
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Simplified software with automatic adjustments
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Trawl and PI/PX sensor export to Serial Port or Ethernet Port
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	No dongle required to operate software
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Convenient lift handles on Deployment Pack
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	High-visibility confirmation of Deployment Pack orientation during net launch
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Easy access to third-wire connector
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Fast flooding and draining of the Deployment Pack
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	No moving parts means less maintenance
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Compatible with Simrad PI/PX catch monitoring sensors
                           

                        
                     

                  

               

            

            
               
                  

               

            

         

         

      


            System diagram
The system diagram identifies the main components of a basic FM90 system. Only the main connections between the units are shown. Detailed interface capabilities and power cables are not shown. The display is not a standard part of the FM90 delivery. This is a commercial item that can be purchased locally.

            
               

               
                  [image: Image]

               

               
                  
                     
                        
                        
                        
                        
                           
                              	
                              	A
                              	Processor Unit
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                              	Ethernet cable
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                              	Power/VDSL Unit
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                              	Third-wire or Test cable
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                              	Trawl Unit
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                              	Aft-looking Catch Hydrophone
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                              	(Optional) Forward-looking PI Hydrophone
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                              	40 kHz PI/PX Sensors
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               Display
A display is a required part of the FM90 Multibeam Trawl Sonar. For best readability, the display must be protected from glare and have the correct height and angle.

               
                  

                  
                     Any commercial display can be used with the FM90 Multibeam Trawl Sonar, provided that the display meets the minimum requirements.

                     NoteThe display is not a standard part of the FM90 delivery. This is a commercial item that can be purchased locally.

                     

                     The chosen display must be designed for maritime use, and it must meet the minimum performance specifications. You must also make sure that the chosen display supports the video formats provided by the Processor Unit.

                     TipThe Processor Unit offers two video ports. Two displays can therefore be used to see the FM90 presentations.

                     

                  

               

               
                  
                     

                  

               

            

            

         

      



               Processor Unit
In this publication, the computer is referred to as the Processor Unit. The Processor Unit contains the operational software, and offers the user interface that allows you to control the FM90. The Processor Unit is normally mounted on the bridge.
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                     The Processor Unit is not a standard part of the FM90 delivery. A suitable computer must be purchased locally. If you purchase a computer locally, make sure that the chosen model meets the functional and technical requirements. The computer must also provide the necessary interface facilities that your FM90 needs to communicate with peripheral systems. The computer must be designed for rugged use, and the construction must be able to withstand the vibrations and movements
                           of a vessel. The operating system must be Microsoft® 64-bit Windows 10.

                     Kongsberg Maritime may provide a suitable computer. It has been customized by Kongsberg Maritime. The computer is based on a commercial design, but the software and hardware have been specified by Kongsberg Maritime to suit the FM90 requirements. It is set up with all necessary software. Consult your local dealer or agent for more information.

                     NoteAny attempt to use the computer for any other purposes than FM90 operation, such as games, desktop applications and Internet connection, may result in serious damage to the program. Such damages are not covered by the warranty.

                     

                  

               

               
                  
                     
                        Related topics

                        Minimum computer requirements

                     

                  

               

            

            

         

      



               Power/VDSL Unit
The Power/VDSL Unit includes both the power supply and the modem required to communicate with the Sonar Head in one box.
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                     This unit provides power to the Sonar Head and aids communication between the Sonar Head and the Processor Unit. The Power/VDSL Unit connects to the Processor Unit and the Sonar Head with an Ethernet cable. The Power/VDSL Unit must be mounted on top of the bridge console or recessed and flush mounted into the bridge console.

                  

               

               
                  
                     
                        Related topics

                        Power/VDSL Unit outline dimensions

                     

                  

               

            

            

         

      



               Trawl Unit
The Trawl Unit is made up of several components, including the Sonar Head, enclosed in a Deployment Pack.
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                     In addition to the FM90 Sonar Head, the Trawl Unit includes the third-wire extension whip and hydrophone(s). Mounting shackles on the Deployment Pack aid in attaching the Trawl Unit to the net. An access panel provides easy access to the third-wire whip and strain-relief block, minimizing the need to open the Deployment
                           Pack.

                     The Trawl Unit contains an aft-looking catch hydrophone to communicate with your catch monitoring sensors. An optional forward-looking
                           PI hydrophone communicates with sensors mounted on the trawl door, if you have any. The Trawl Unit is attached to the third wire, which carries sonar data to the Processor Unit.

                  

               

               
                  
                     
                        Related topics

                        Trawl Unit outline dimensions

                     

                  

               

            

            

         

      



               Third-wire trawl cable
The third-wire trawl cable carries data from the Sonar Head to the Processor Unit. The third-wire trawl cable is not part of the Simrad FM90 delivery. It must be provided by the installation shipyard or the client.

               
                  

                  
                     The third-wire trawl cable is chosen for maximum mechanical strength, durability and minimum attenuation of the signals. Cables
                           in common use are coaxial with breaking points of 1500 and 6000 kg.

                     ImportantYour third-wire installation must follow the best practices for EMC compatibility to minimize electromagnetic interference
                              and ensure optimal performance of the FM90 system.

                     

                  

               

               
                  
                     
                        Related topics

                        Minimum third-wire infrastructure requirements

                     

                  

               

            

            

         

      



               Winch system
The cable winch is not a part of the Simrad FM90 delivery. It must be provided by the installation shipyard or the client.
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               Basic items provided with a standard delivery
To assemble a complete FM90 system, you will need a set of system units. The main units required are provided with the standard delivery. Other required units may be purchased from Kongsberg Maritime or obtained locally. Some units are optional.

               
                  

                  
                     When you unpack the parts provided with the FM90 delivery, make sure that the following items are included.

                     
                        
                           
                              
                              
                              
                           
                           
                              
                                 	Item
                                 	Part number
                                 	In the box
                              

                           
                           
                              
                                 	Power/VDSL Unit
                                 	901-60300001
                                 	Power/VDSL Unit
10-foot Ethernet patch cable
Power cord
Fuses
Self-tapping screws (for mounting to a console or screwing to the floor)
Third-wire installation kit
50-foot test cable
Third-wire adapter whip (only used if you need the option of connecting to a Telemetry Translation Module)
                                 
                              

                              
                                 	Sonar Head
                                 	922-20150001
                                 	FM90 Sonar installation kit (extra anodes, fasteners, and dummy plugs for connectors)
Extension whip (for easy connection to the third wire)
Aft-looking hydrophone (for PI/PX catch monitoring sensor reception)
FM90 Sonar Head
                                 
                              

                              
                                 	Deployment Pack
                                 	974-80230000
                                 	Lower shell (black)
Upper shell (yellow)
Dome (black)
Cable cover (black)
Cable strain relief kit (cable strain relief block and fasteners)
Hardware kit (fasteners to assemble deployment pack)
                                 
                              

                           
                        

                     

                  

                  
                     Operational software

                     Operational software is provided on a suitable media.

                     If the Processor Unit is purchased from  Kongsberg Maritime, the operational software is installed on the Processor Unit, and ready for use.

                  

                  
                     End-user documentation

                     End-user documentation is provided on paper and/or digital formats. All documentation related to operation and installation can be downloaded from our website.

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	https://www.simrad.com/fm90
                              

                           
                        

                     

                  

               

               
                  
                     

                  

               

            

            

         

      



               Additional required items
Additional items are available for the FM90. Some are required for FM90 operation. These items must be added to the FM90 for full operational functionality. The additional items can be provided by Kongsberg Maritime. You can order them with the other basic FM90 items. You can also purchase these items from your dealer, agent or local supplier.

               
                  

                  
                     Processor Unit

                     The Processor Unit is not a standard part of the FM90 delivery. A suitable computer must be purchased locally.

                     If you purchase a computer locally, make sure that the chosen model meets the functional and technical requirements. The computer must also provide the necessary interface facilities that your FM90 needs to communicate with peripheral systems. The computer must be designed for rugged use, and the construction must be able to withstand the vibrations and movements
                           of a vessel.

                     The operating system must be Microsoft® 64-bit Windows 10.

                     Kongsberg Maritime may provide a suitable computer. Consult your local dealer or agent for more information.

                  

                  
                     Display

                     The display is not a standard part of the FM90 delivery. This is a commercial item that can be purchased locally.

                     Any commercial display can be used with the FM90 Multibeam Trawl Sonar, provided that the display meets the minimum requirements. The chosen display must be designed for maritime use, and it must meet the minimum performance specifications. You must also make sure that the chosen display supports the video formats provided by the Processor Unit.

                     We suggest that you purchase a large high-resolution display.

                     Kongsberg Maritime may provide a suitable display. Consult your local dealer or agent for more information.

                  

                  
                     Uninterruptible power supply (UPS)

                     It is important to ensure continuous operation of the FM90 independent of varying quality of the vessel's mains supply. The use of uninterruptible power supplies is therefore required.

                     Uninterruptible power supply units are not included in the standard FM90 delivery. These items must be purchased locally.

                     Several commercial types are available. To choose the best power solution for your FM90 installation, consider environmental conditions, space available, the availability and duration of the batteries, and the
                           power requirements of the FM90.
The minimum requirements for the uninterruptible power supply (UPS) are:

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Input voltage: The input voltage must fit vessel supply voltage.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Output voltage: 120/230 VAC, 50/60 Hz
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Minimum VA rating: 1500VA
                              

                           
                        

                     

                  

               

               
                  
                     

                  

               

            

            

         

      



               Additional optional items
Additional items are available for the FM90. Some are optional for FM90 operation. These items may for example simplify the installation, or increase the functionality. You can order them with the other basic FM90 items. You can also purchase these items from your dealer, agent or local supplier.

               
                  

                  
                     Deck wiring kit

                     Your third-wire installation must follow the best practices for EMC compatibility to minimize electromagnetic interference
                           and ensure optimal performance of the FM90 system. You may need to optimize your deck wiring to follow best practices for EMC compatibility so that you can eliminate noise
                        and get high data rates from the Sonar Head. To aid you in this task, an optional deck wiring kit includes 100 metres of suitable
                        deck cable and installation accessories (such as junction boxes, glands, clamps, loose braid and straps, heat-shrink tubing,
                        etc.).
                     

                  

                  
                     Forward-looking hydrophone

                     If you have PI/PX sensors mounted on the trawl door, then you will need an additional forward-looking hydrophone to communicate
                        with these sensors.
                     

                     The standard FM90 system comes with an aft-looking hydrophone for catch monitoring sensors mounted on the cod end of the trawl.
                     

                  

                  
                     Secondary display

                     The Processor Unit offers two video ports. Two displays can therefore be used to see the FM90 presentations. The display is not a standard part of the FM90 delivery. This is a commercial item that can be purchased locally.

                     You can place the two displays next to each other. You can also choose to place the second display at another location on
                           the vessel.

                     Any commercial display can be used with the FM90 Multibeam Trawl Sonar, provided that the display meets the minimum requirements. The chosen display must be designed for maritime use, and it must meet the minimum performance specifications. You must also make sure that the chosen display supports the video formats provided by the Processor Unit.

                     Kongsberg Maritime may provide a suitable display. Consult your local dealer or agent for more information.

                  

                  
                     Global positioning system (GPS)
A global positioning system (GPS) may be connected to the FM90. When a global positioning system (GPS) connected to the FM90, the vessel’s current geographical position can be presented in the user interface. In addition to navigational data, the global positioning system (GPS) can also be used to provide speed information.

                     NoteAny positioning system you use will record the vessel position, not the position of the Trawl Unit.

                     

                  

               

               
                  
                     

                  

               

            

         

         

      


            General safety rules
The following safety precautions must be followed at all times during installation and maintenance work:

            
               

               
                  WARNINGHigh voltages are used. This equipment must be serviced only by qualified personnel familiar with the construction and operation of the FM90, as well as the potential hazards involved. Failure to observe this precaution could result in bodily injury.

                  

               

               
                  
                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	You must always switch off all power before installation or maintenance work on the FM90 system.Use the main circuit breaker, and label the breaker with a warning sign that informs others that maintenance or installation
                                    work is in progress on the system.
                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Do not open racks or cabinet doors while sailing in rough seas.Doors and/or cabinet parts may suddenly swing open and cause damage or injury.

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	For safety reasons, two persons must always be present during troubleshooting with power ON.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	4
                              	Read and understand the applicable first aid instructions related to electric shock.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	5
                              	Whenever maintenance is in progress, it is essential that a first aid kit is available, and that all personnel are familiar
                                    with the first aid instructions for electrical shock.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	6
                              	The various parts of the system may be heavy.Make sure that the appropriate tools and certified lifting equipment are available. The personnel must be trained in relevant
                                    installation and maintenance work.
                                 

                              
                           

                        
                     

                  

               

            

            
               
                  

               

            

         

         

      


            Installation requirements
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               Supply power requirements
Observe the general requirements related to the supply power.

               
                  

                  
                     The supply voltage to the FM90 must be kept within ±10% of the installation’s nominal voltage.

                     Maximum transient voltage variations on the main switchboard’s bus-bars are not to exceed -15% to +20% of the nominal voltage
                           (except under fault conditions).

                  

               

               
                  
                     
                        Related topics

                        Power requirements

                     

                  

               

            

            

         

      



               Uninterruptible power supply (UPS) requirements
Observe these requirements related to the Uninterruptible Power Supply (UPS).

               
                  

                  
                     It is important to ensure continuous operation of the FM90 independent of varying quality of the vessel's mains supply. The use of uninterruptible power supplies is therefore required.

                     Uninterruptible power supply units are not included in the standard FM90 delivery. These items must be purchased locally.

                     Several commercial types are available. To choose the best power solution for your FM90 installation, consider environmental conditions, space available, the availability and duration of the batteries, and the
                           power requirements of the FM90.

                     The minimum requirements for the uninterruptible power supply (UPS) are:

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Input voltage: The input voltage must fit vessel supply voltage.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Output voltage: 120/230 VAC, 50/60 Hz
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Minimum VA rating: 1500VA
                              

                           
                        

                     

                  

               

               
                  
                     

                  

               

            

            

         

      



               Cables and wiring requirements
Correct wiring is crucial for the operational performance of the FM90.

               
                  

                  
                     To ensure the electromagnetic compatibility performance of the FM90 system, the third-wire infrastructure must satisfy certain requirements regarding the cable construction, connectivity, and
                           layout. Given the wide variety of ship types, your wiring method must be appropriate to the particular conditions encountered during
                           your individual installation.

                     All cables running between system cabinets located in different rooms and/or on different decks must be supported and protected
                           along their entire lengths using conduits and/or cable trays. Note that the cables must not be installed in the vicinity of
                           high-power supplies and cables, antenna cables or other possible sources of interference.

                     For more detailed information about cables and wiring, refer to the basic cable requirements.

                     These requirements are based on best practices in the ship building industry and are applicable in the majority of situations.

                  

               

               
                  
                     
                        Related topics

                        Minimum third-wire infrastructure requirements

                        Basic cable requirements

                     

                  

               

            

            

         

      



               Compass deviation requirements
FM90 units that are installed on the bridge may have an effect on the compass.

               
                  

                  
                     Once the installation is complete, the vessel must be swung with the FM90 in both operative and inoperative modes.

                     The shipowner and captain are responsible for updating the compass deviation table accordingly with regard to the vessel’s
                           national registry and corresponding maritime authority.

                  

               

               
                  
                     
                        Related topics

                        Compass safe distance

                     

                  

               

            

         

         

      


            Network security
If a FM90 system is connected to a local area network, data security is important.

            
               

               
                  Equipment manufactured by Kongsberg Maritime is frequently connected to the vessel's local area network (LAN). When you connect a computer to a local area network you will always expose the data on that computer. All other computers
                        connected to the same network may be able to access your data. Several threats may immediately occur:

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Remote computers can read the data.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Remote computers can change the data.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Remote computers can change the behaviour of the computer, for example by installing unwanted software.
                           

                        
                     

                  

                  Usually, two parameters are used to define the threat level:

                  
                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	The likelihood that any remote computer will do any of the above.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	The damage done if a remote computer succeeds doing this.
                           

                        
                     

                  

                  Kongsberg Maritime has no information regarding the complete system installation on any vessel. Systems provided by Kongsberg Maritime are regarded as stand-alone offline systems. They are stand-alone even though they may be connected to a network for sensor interfaces and/or data distribution.

                  NoteNo network safety applications are installed on Kongsberg Maritime computers. The computers are therefore not protected against viruses, malware or unintentional access by external users.

                  

                  Securing the FM90 system itself has no meaning unless there is a policy in place that secures all computers in the network. This policy must include physical access by trained and trusted users. The customer/end user of the FM90 system will always be in charge of defining and implementing a security policy, and providing the relevant network security
                        applications.

                  NoteKongsberg Maritime will not accept any responsibility for errors and/or damages caused by unauthorized use of or access to the FM90.

                  

               

            

            
               
                  

               

            

         

         

      


            Support information
If you need technical support for your Simrad FM90 you must contact your local dealer, or one of our support departments. A list of all our offices and dealers is provided
                  on our website. You can also contact our main support office in Norway.

            
               

               
                  Norway (main office)

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Company name: Kongsberg Maritime AS / Simrad
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Address: Strandpromenaden 50, N-3190 Horten, Norway
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telephone: +47 33 03 40 00
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telefax: +47 33 04 29 87
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Website: https://www.simrad.no
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	E-mail address: simrad.support@simrad.com
                           

                        
                     

                  

               

               
                  Spain

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Company name: Simrad Spain S.L.U
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Address: Partida Atalayes 20, 03570 Villajoyosa, Spain
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telephone: +34 966 810 149
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telefax: +34 966 852 304
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Website: http://www.simrad.es
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	E-mail address: simrad.spain@simrad.com
                           

                        
                     

                  

               

               
                  France

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Company name: Simrad France
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Address: 5 rue de Men Meur, 29730 Guilvinec, France
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telephone: +33 298 582 388
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telefax: +33 298 582 388
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Website: http://www.simrad.fr
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	E-mail address: simrad.france@simrad.com
                           

                        
                     

                  

               

               
                  USA

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Company name: Kongsberg Underwater Technology Inc / Simrad Fisheries
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Address: 19210 33rd Ave W, Suite A, Lynnwood, WA 98036, USA
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telephone: +1 425 712 1136
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telefax: +1 425 712 1193
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Website: https://www.simrad.com
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	E-mail address: fish.usa.support@simrad.com
                           

                        
                     

                  

               

               
                  Canada

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Company name: Kongsberg Mesotech Ltd.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Address: 1598 Kebet Way, Port Coquitlam, BC, V3C 5M5, Canada
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telephone: +1 604 464 8144
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telefax: +1 604 941 5423
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Website: https://www.simrad.com
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	E-mail address: simrad.canada@simrad.com
                           

                        
                     

                  

               

               
                  Malaysia

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Company name: Kongsberg Maritime Malaysia Sdn. Bhd
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Address: Unit 27-5 Signature Offices, The Boulevard, Mid Valley City, Lingkaran Syed Putra, 59200 Kuala Lumpur, Malaysia
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telephone: +65 6411 7488
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telefax: +60 3 2201 3359
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Website: https://www.simrad.com
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	E-mail address: simrad.asia@simrad.com
                           

                        
                     

                  

               

               
                  Korea

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Company name: Kongsberg Maritime Korea Ltd
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Address: #1101-Harbor Tower, 113-1, Nampodong 6-Ga, Jung-Gu, Busan 600-046, Korea
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telephone: +82-51-242-9933
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telefax: +82-51-242-9934
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Website: https://www.simrad.com
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	E-mail address: simrad.korea@simrad.com
                           

                        
                     

                  

               

               
                  China

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Company name: Kongsberg Maritime China Ltd
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Address: 555 Chuanqiao Road, China (Shanghai) Pilot Free Trade Zone, 201206, China
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telephone: +86-21-3127-9888
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Telefax: +86-21-3127-9555
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Website: https://www.simrad.com
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	E-mail address: simrad.china@simrad.com
                           

                        
                     

                  

               

            

            
               
                  

               

            

         

      

      

         Preparations

            
                

            

         

         
            
               Topics

               
                  Installation summary

                  Tools and equipment required for FM90 installation

               

            

         

         

      


            Installation summary
Installation of the FM90 is a demanding task that requires careful preparations, a number of specific procedures, wiring and required system settings.

            
               
                  Context
An overall installation procedure is provided.

                  NoteIn order to obtain maximum safety and FM90 performance, it is very important that the installation procedures in this manual are complied to. You must do the tasks
                           in the order they are described.

                  

               

               
                  Procedure

                  
                     
                     
                     
                     
                        
                           	
                           	1
                           	Install the topside system units.
                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	a
                                          	Decide on the locations in the wheel house for the Processor Unit and Power/VDSL Unit.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	b
                                          	Install the Processor Unit and any optional display units.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	c
                                          	If you are supplying your own Processor Unit, install the FM90 software.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	d
                                          	Install and mount the Power/VDSL Unit.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	e
                                          	Make the cable connection between the Processor Unit and the Power/VDSL Unit.
                                       

                                    
                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	2
                           	Test the connection to the Sonar Head.
                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	a
                                          	Connect the Power/VDSL Unit to the Trawl Unit using the test cable.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	b
                                          	Run the system to verify proper operation, configure the software, and perform initial system tests.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	c
                                          	Disconnect the test cable.
                                       

                                    
                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	3
                           	Install the third-wire components.
                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	a
                                          	Splice the pigtail cable to the third-wire trawl cable.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	b
                                          	Connect the third-wire deck cable to the Power/VDSL Unit.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	c
                                          	Open the access panel on the Deployment Pack and connect the pigtail cable to the Trawl Unit.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	d
                                          	Close the access panel and perform a system test.
                                       

                                    
                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	4
                           	Mount the Trawl Unit and catch monitoring sensors on the trawl.
                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	a
                                          	Mount the Trawl Unit to the headrope on the trawl.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	b
                                          	Mount the catch monitoring sensors on the cod end of the trawl, as well as any other PI/PX sensors in other locations.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	c
                                          	Conduct a final system installation test.
                                       

                                    
                                 

                              

                           
                        

                     
                  

               

            

            
               
                  
                     Related topics

                     Installing the FM90 Processor Unit

                     Installing the Power/VDSL Unit

                     Installing the Trawl Unit

                     Installing the FM90 cables

                     Configuring the FM90 for normal operation

                     Testing the FM90 operational functionality

                  

               

            

         

         

      


            Tools and equipment required for FM90 installation
All necessary tools, instruments and consumables must be ready at hand prior to commencing FM90 installation.

            
               

               
                  You must be equipped with a standard set of tools. This tool set must comprise the normal tools for electronic and electromechanical tasks. This includes different screwdriver types, pliers, spanners, a cable stripper, a soldering iron, etc. Each tool must be provided in various sizes. We recommend that all tools are demagnetized to protect your equipment.

                  The following tools and items are required for the FM90 installation and are not included in the standard delivery. You must purchase these items locally.
                  

               

               
                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Mounting materials (wires and ropes, hooks and shackles)
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Electrical tape
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	A small-blade screwdriver
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Heat-shrinking tubes with diameters to fit the outer diameter of the pigtail cable and third-wire cable (minimum total length
                                       is 70 cm)
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Crimping sleeve with relevant set of pliers
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Tinned braid foil (length of approximately 30 cm)
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	One tube with mastic
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Heat gun
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Isolation tape
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Multimeter
                           

                        
                     

                  

               

            

            
               
                  

               

            

         

      

      

         Installing the FM90 Processor Unit

            
                

            

         

         
            
               Topics

               
                  Installing the display

                  Installing a commercial computer

               

            

         

         

      


            Installing the display
A display is a required part of the FM90 Multibeam Trawl Sonar. For best readability, the display must be protected from glare and have the correct height and angle. The display is normally not included with the FM90 delivery. A generic procedure is provided.

            
               
                  Prerequisites
You must be equipped with a standard set of tools. This tool set must comprise the normal tools for electronic and electromechanical tasks. This includes different screwdriver types, pliers, spanners, a cable stripper, a soldering iron, etc. Each tool must be provided in various sizes. We recommend that all tools are demagnetized to protect your equipment.

                  A suitable location for the display must be defined prior to installation. If you place the unit on the bridge, observe the compass safe distance.

               

               
                  Procedure

                  
                     
                     
                     
                     
                        
                           	
                           	1
                           	Prepare the location and the necessary tools.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	2
                           	Observe the installation requirements.
                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	a
                                          	Position the display so that it is best protected from glare which reduces readability.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	b
                                          	Mount the display as recommended by the manufacturer; recessed in a panel, on the desktop or bulkhead, or overhead.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	c
                                          	Observe the compass safe distance.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	d
                                          	Make sure that enough space is made available for maintenance purposes.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	e
                                          	Make sure that adequate ventilation is available to avoid overheating.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	f
                                          	Make sure that the installation method allows for the physical vibration, movements and forces normally experienced on a vessel.
                                       

                                    
                                 

                              

                              
                                 NoteIn order to allow for future maintenance, we recommend to mount the unit with its cables and connectors available for easy
                                          access.

                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	3
                           	Make sure that the chosen location meets the installation requirements.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	4
                           	Install the display as described in the applicable documentation provided by the manufacturer.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	5
                           	Connect the cables.
                                 NoteWhen you connect the cables, make sure that they are all properly secured, and able to withstand the vibration and movements
                                          of the vessel.

                                 

                              

                           
                        

                     
                  

               

            

            
               
                  
                     Related topics

                     Minimum display requirements

                  

               

            

         

         

      


            Installing a commercial computer
The Processor Unit can be installed inside a console, inside a suitable cabinet, in a 19" rack or on a desk. Make sure that adequate ventilation is available to avoid overheating.

            
               
                  Prerequisites
You must be equipped with a standard set of tools. This tool set must comprise the normal tools for electronic and electromechanical tasks. This includes different screwdriver types, pliers, spanners, a cable stripper, a soldering iron, etc. Each tool must be provided in various sizes. We recommend that all tools are demagnetized to protect your equipment.

                  A suitable location for the computer must be defined prior to installation. Observe the compass safe distance.

               

               
                  Context

                  For installation of a commercial computer, refer to the manual supplied by the manufacturer.

                  NoteMake sure that the chosen computer meets the FM90 requirements. The design and construction must allow for marine use, and the computer must be able to withstand the movements
                           and vibrations normally experienced on a vessel. Verify that you have easy access to cables and connectors, and that the computer
                           can be installed in a safe and secure way.

                     Standard office computers may not be well fitted for maritime use. The motions and vibrations experienced on a vessel may reduce the computer lifetime considerably. While installing a commercial computer, use your common sense to improve the installation method suggested by the manufacturer.

                  

               

               
                  Procedure

                  
                     
                     
                     
                     
                        
                           	
                           	1
                           	Prepare the location and the necessary tools.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	2
                           	Observe the installation requirements.
                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	a
                                          	Depending on its physical properties, install the computer inside a console, in a cabinet or 19” rack, or on a desk.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	b
                                          	Choose a position to fit the available cable lengths between the computer and the other units it connects to.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	c
                                          	Observe the compass safe distance.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	d
                                          	Make sure that enough space is made available for maintenance purposes.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	e
                                          	Make sure that adequate ventilation is available to avoid overheating.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	f
                                          	Make sure that the installation method allows for the physical vibration, movements and forces normally experienced on a vessel.
                                       

                                    
                                 

                              

                              
                                 NoteIn order to allow for future maintenance, we recommend to mount the unit with its cables and connectors available for easy
                                          access.

                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	3
                           	Make sure that the chosen location meets the installation requirements.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	4
                           	Provide ample space around the computer.
                                 You must be able to reach and use the front and rear mounted connectors and devices. It is also important that you allow for easy access to all the cables, and enough space for inspection, maintenance and parts
                                       replacement. If relevant, make sure that the space allows you to open the computer for unobstructed access to its internal parts.

                              

                              
                                 NoteMake sure that you can access both the rear and front side of the computer after it has been installed.

                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	5
                           	Install the computer.
                                 Observe the applicable documentation provided by the manufacturer.

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	6
                           	Connect the cables.
                                 NoteWhen you connect the cables, make sure that they are all properly secured, and able to withstand the vibration and movements
                                          of the vessel.

                                 

                              

                           
                        

                     
                  

               

            

            
               
                  
                     Related topics

                     Minimum computer requirements

                  

               

            

         

      

      

         Installing the Power/VDSL Unit

            
                

            

         

         
            
               Topics

               
                  Changing the input voltage

                  Mounting the Power/VDSL Unit

               

            

         

         

      


            Changing the input voltage
You must change the input supply voltage on the Power/VDSL Unit to match the ship’s mains power. To change the voltage, adjust the input supply voltage selector located in the power entry module on the Power/VDSL Unit rear panel.

            
               
                  Prerequisites

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Ensure that the power is disconnected before doing this procedure.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	You will need a small-blade screwdriver.
                           

                        
                     

                  

               

               
                  Context

                  The input voltage can be set to 100, 120, 230, or 240VAC. By default the Power/VDSL Unit input voltage is set for 230VAC.
                  

                  CautionFailure to select the proper AC Input Voltage to match the ship’s mains power may damage the Power/VDSL Unit.

                  

                  [image: Image]

                  The power entry module (!) is located on the Power/VDSL Unit rear panel.
                  

               

               
                  Procedure

                  
                     
                     
                     
                     
                        
                           	
                           	1
                           	Open the cover on the power entry module (!) using the small-blade screwdriver.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	2
                           	Set aside the cover.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	3
                           	Change the input voltage on the voltage selector card.
                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	a
                                          	Pull the voltage selector card straight out of the housing, using the indicator pin.
                                                Note that there are four possible voltage settings. For each of the settings, there is an arrow.

                                             

                                             
                                                [image: Image]

                                             

                                          
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	b
                                          	Rotate the arm until the pin (A) is directly opposite the voltage you want (B).
                                                The indicator pin is fixed on an arm that can be moved to different locations around the card. There is a slot the arm will
                                                   slip into.
                                                

                                             

                                          
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	c
                                          	Re-insert the voltage selector card into the housing, following the direction of the arrow on the card.
                                                ImportantInsert with the printed side of the card facing toward the power socket, the edge containing the desired voltage facing inwards,
                                                      and the selector pin facing outwards.
                                                   

                                                

                                             

                                          
                                       

                                    
                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	4
                           	Install the correct fuse(s).
                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	a
                                          	Insert the small-blade screwdriver into the left side of the fuse holder door to release the door catch.
                                                [image: Image]

                                             

                                          
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	b
                                          	Gently pull the door out approximately 1/4" so that the door can pivot on its hinges.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	c
                                          	Open the door to expose the fuse holder.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	d
                                          	Remove the fuse holder.
                                                NoteIf the fuse holder is installed in a dual fuse position, it will release as soon as the door is opened. If the fuse holder
                                                      is installed in a single fuse position, insert the screwdriver into the bottom opening of the fuse holder and gently pull
                                                      it out. Do not use your fingers.
                                                   

                                                

                                             

                                          
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	e
                                          	Place the fuse(s) into the correct side of the fuse holder.
                                                For 230/240VAC, install two fuses (2 Amp) on the metric side of the fuse holder.

                                                For 100/120VAC, install one fuse (4 Amp) on the North American side of the fuse holder (you will see a buss bar under a space
                                                   for one fuse).
                                                

                                                CautionInstall fuses on one side only. Do not install both North American and metric fuses at the same time.

                                                

                                             

                                          
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	f
                                          	Replace the fuse holder into the housing with the fuse(s) facing inwards.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	g
                                          	Swing and push the fuse holder door to snap it back in place.
                                       

                                    
                                 

                              

                              
                                 NoteSpare fuses are supplied with the Power/VDSL Unit.
                                    

                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	5
                           	Replace the cover and verify that the indicator pin poking through the hole shows the desired voltage.
                        

                     
                  

               

               
                  Result

                  The Power/VDSL Unit’s input voltage matches the ship’s mains power and the correct fuses are installed.
                  

               

               
                  Further requirements

                  You are now ready to mount the Power/VDSL Unit.
                  

               

            

            
               
                  
                     Related topics

                     Testing the Power/VDSL Unit

                  

               

            

         

         

      


            Mounting the Power/VDSL Unit
The Power/VDSL Unit must be mounted on top of the bridge console or recessed and flush mounted into the bridge console.

            
               
                  Prerequisites

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	You must change the input supply voltage on the Power/VDSL Unit to match the ship’s mains power.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	We assume that you are equipped with a standard set of tools. This tool set must comprise the normal tools for electronic and electromechanical tasks. This includes different screwdriver types, pliers, spanners, a cable stripper, a soldering iron, etc. Each tool must be provided in various sizes. We recommend that all tools are demagnetized to protect your equipment.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	A suitable location for the Power/VDSL Unit must be defined prior to installation.NoteIf you place the unit on the bridge, observe the compass safe distance.

                                 

                              
                           

                        
                     

                  

                  

               

               
                  Procedure

                  
                     
                     
                     
                     
                        
                           	
                           	1
                           	Prepare the location and the necessary tools.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	2
                           	Observe the installation requirements.
                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	a
                                          	The Power/VDSL Unit can be installed inside a console, in a cabinet, or on a 19-inch rack.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	b
                                          	The position must be chosen to fit the available cable lengths between the Power/VDSL Unit and the other units it connects to.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	c
                                          	Observe the compass safe distance.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	d
                                          	Make sure that enough space is made available for maintenance purposes.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	e
                                          	Make sure that adequate ventilation is available to avoid overheating.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	f
                                          	Make sure that the installation method allows for the physical vibration, movements and forces normally experienced on a vessel.
                                                NoteIn order to allow for future maintenance, we recommend to mount the unit with its cables and connectors available for easy
                                                         access.

                                                

                                             

                                          
                                       

                                    
                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	3
                           	Make sure that the chosen location meets the requirements.
                                 TipRefer to the Power/VDSL Unit outline dimensions in the Drawing File to determine if the selected location provides sufficient clearance around the unit
                                          for the connectors and associated wiring.

                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	4
                           	Provide enough space to allow easy access to the ON/OFF power switch on the front panel.
                        

                     
                  

               

               
                  Result

                  The Power/VDSL Unit is mounted in a suitable location.

               

               
                  Further requirements

                  You are now ready to install the Trawl Unit.

               

            

            
               
                  
                     Related topics

                     Testing the Power/VDSL Unit

                     Power/VDSL Unit outline dimensions

                     Changing the input voltage

                  

               

            

         

      

      

         Installing the Trawl Unit

            
                

            

         

         
            
               Topics

               
                  Connecting the third-wire trawl cable to the Trawl Unit

                  Mounting the Trawl Unit onto the net

               

            

         

         

      


            Connecting the third-wire trawl cable to the Trawl Unit
To connect the third wire to the Trawl Unit, you need to install the strain-relief block, then connect the third-wire extension
                  whip to the pigtail cable.

            
               
                  Prerequisites

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	The pigtail cable must be spliced to the third-wire trawl cable.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	We assume that you are equipped with a standard set of tools. This tool set must comprise the normal tools for electronic and electromechanical tasks. This includes different screwdriver types, pliers, spanners, a cable stripper, a soldering iron, etc. Each tool must be provided in various sizes. We recommend that all tools are demagnetized to protect your equipment.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	You may also need some electrical tape.
                           

                        
                     

                  

               

               
                  Procedure

                  
                     
                     
                     
                     
                        
                           	
                           	1
                           	Remove the access panel cover from the Deployment Pack.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	2
                           	Remove the strain-relief block.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	3
                           	Place the strain-relief block (B) between the third-wire trawl cable (E) and the pigtail cable (A).
                                 Place the strain-relief block on the third-wire trawl cable armour. If necessary, adjust the thickness of the third-wire cable
                                    by wrapping tape tightly around it.
                                 

                              

                              
                                 CautionDo not place the strain-relief block on the splice (C), as this is a weak point in the cable.

                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	4
                           	Tighten the strain-relief block on the third-wire cable using the supplied fasteners (D).
                                 [image: Image]

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	5
                           	Connect the third-wire extension whip (A) to the third-wire pigtail (B).
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	6
                           	Push the extension whip back inside the Trawl Unit and replace the strain-relief block (C).
                                 [image: Image]

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	7
                           	Replace the access panel cover using the provided fasteners.
                        

                     
                  

               

               
                  Result

                  The Trawl Unit is ready for deployment.

               

            

            
               
                  
                     Related topics

                     Connecting the pigtail cable to the third-wire trawl cable

                  

               

            

         

         

      


            Mounting the Trawl Unit onto the net
Before you can put the FM90 system to work, you need to mount the Trawl Unit onto your fishing gear.

            
               
                  Prerequisites

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	You will need an ample supply of mounting materials (steel rings, wires and ropes, hooks and shackles).
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	It is easiest to mount the Trawl Unit after the cod end of the trawl has been deployed.
                           

                        
                     

                  

               

               
                  Context

                  Firstly, no matter how the Trawl Unit is mounted on the gear, the most important task will always be to keep it from falling
                        off during use.

                  Secondly, you must always mount the unit so that the acoustic beams from the Sonar Head hit and reflect from the targets you wish to see. Make sure that you position the Trawl Unit while considering the tensions on the fishing gear once it has been deployed.

                  The same tensions may also cause the Trawl Unit to be tilted or pitched. In most cases, if you cannot see the expected targets on the sonar screen, there is nothing wrong with the sonar. Check the pitch and roll values. Is the sonar beam pointing in the right direction? Keep in mind that when the footrope hits the bottom, or the cod end is filled with fish, the location of the footrope may
                        change.

                  NoteThere are many different ways to do this installation, and many vessels have established their own procedures and “best practices”
                           for these tasks. This procedure explains one method suggested by Simrad.

                     Simrad will not take any responsibility for any loss of or damage to equipment, even if our general installation and/or mounting
                           procedures have been followed.

                  

                  [image: Image]

                  
                     
                        
                        
                        
                        
                           
                              	
                              	
                                 A
                              
                              	Third-wire trawl cable
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	
                                 B
                              
                              	Sonar Head must point towards aft
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	
                                 C
                              
                              	Use snap hooks to attach to the steel rings
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	
                                 D
                              
                              	Steel rings sewn onto the headrope on the trawl
                           

                        
                     

                  

               

               
                  Procedure

                  
                     
                     
                     
                     
                        
                           	
                           	1
                           	Place the Trawl Unit on its chosen location on the fishing net.
                                 This may, for example, be immediately behind the headrope, or on a kite.

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	2
                           	Make sure the Trawl Unit is facing the correct way — the Sonar Head must face aft and the yellow top of the Deployment Pack must face up.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	3
                           	Make sure that the Trawl Unit is positioned so that the sonar beam is pointing in the right direction.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	4
                           	Secure the Trawl Unit using a minimum of four snap hooks from the mounting shackles to the steel rings sewn onto the headrope
                                    and kite.
                                 TipMake sure that the mounting takes into consideration the various tensions applied to the fishing net once it has been deployed. Once deployed, these tensions may cause the Trawl Unit to pitch and roll. They may also cause the footrope to move forward or backward and then “out of reach” for the sonar beam.

                                 

                              

                           
                        

                     
                  

               

            

            
               
                  
                     Related topics

                     Trawl Unit outline dimensions

                  

               

            

         

      

      

         Cable layout and interconnections

            
                

            

         

         
            
               Topics

               
                  Read this first

                  Cable plans

                  List of FM90 cables

                  Installing the FM90 cables

                  Basic cable requirements

               

            

         

         

      


            Read this first
Detailed information about cable specifications, termination and connectors is provided. Unless otherwise specified, all cables are supplied by Kongsberg Maritime as a part of the FM90 delivery.

            
               

               
                  Kongsberg Maritime AS accepts no responsibility for damage to the system, or reduced operational performance, when this is caused by improper wiring.

               

               
                  NoteBefore you install or maintain the FM90 cables, make sure that the AC mains circuit breaker for the system is switched off.

                  

               

            

            
               
                  

               

            

         

         

      


            Cable plans

               
                   

               

            

            
               
                  Topics

                  
                     Topside cable plan

                     Third-wire cable plan

                  

               

            

            

         

      



               Topside cable plan
The topside/bridge cables include those used to connect the FM90 Processor Unit and the display to each other, to AC mains power, and to external devices. One Ethernet cable connects the Processor Unit to the Power/VDSL Unit.

               
                  

                  

                  

                  
                     [image: Image]

                  

                  
                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	A
                                 	Display
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	B
                                 	Processor Unit
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	C
                                 	Power/VDSL Unit
                              

                           
                        

                     

                  

                  
                     TipThe Ethernet cable (C7) connects to the port on the rear panel of the Power/VDSL Unit. The Ethernet ports on the front panel are for testing purposes.
                        

                     

                  

               

               
                  
                     
                        Related topics

                        List of FM90 cables

                     

                  

               

            

            

         

      



               Third-wire cable plan
Your third-wire installation must follow the best practices for EMC compatibility to minimize electromagnetic interference
                     and ensure optimal performance of the FM90 system.

               
                  

                  
                     [image: Image]

                  

                  
                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	A
                                 	Processor Unit
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	B
                                 	Power/VDSL Unit
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	C
                                 	High voltage/current cable
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	D
                                 	Medium voltage/current cable
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	E
                                 	Signal cable
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	F
                                 	Winch and Slip Ring
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	G
                                 	Trawl Unit
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	H
                                 	High-power equipment (such as large motors or pumps)
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	I
                                 	Medium-power equipment (such as small motors or lights)
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	J
                                 	Low-power equipment (such as monitoring and control boxes)
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	K
                                 	If the deck cable runs parallel with other cables, then the spacing between these cables must follow the deck cable layout
                                             and spacing recommendations.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	L
                                 	If the deck cable crosses any other cables, then it must do so at a 90º angle to minimize noise coupling.
                              

                           
                        

                     

                  

                  
                     ImportantObserve the recommended spacing between the third-wire deck cable and other types of cables. Power cables in particular are
                           a major source of interference and must be kept a suitable distance away. Various levels of noise susceptibility are defined
                           by the IEEE 518 standard.
                        

                     

                  

               

               
                  
                     
                        Related topics

                        Third-wire deck cable layout and spacing recommendations

                        Third-wire deck cable installation guidelines

                        List of FM90 cables

                     

                  

               

            

         

         

      


            List of FM90 cables
A set of cables is required to connect the FM90 units to each other, and to the relevant power source(s).

            
               

               
                  
                     
                        
                           
                           
                           
                           
                        
                        
                           
                              	Cable
                              	Signal
                              	From
                              	To
                           

                        
                        
                           
                              	C1
                              	AC power
                              	Display
                              	
                                 Uninterruptible power supply / Ship supply

                              
                           

                           
                              	C2
                              	AC power
                              	Processor Unit
                              	Uninterruptible power supply / Ship supply
                           

                           
                              	C3
                              	AC power
                              	Power/VDSL Unit
                              	Uninterruptible power supply / Ship supply
                           

                           
                              	C4
                              	Video
                              	Computer
                              	Display
                           

                           
                              	C5
                              	Keyboard
                              	Computer
                              	Keyboard
                           

                           
                              	C6
                              	Mouse
                              	Computer
                              	Mouse
                           

                           
                              	C7
                              	Ethernet
                              	Processor Unit
                              	Power/VDSL Unit
                           

                           
                              	C8
                              	VDSL2
                              	Power/VDSL Unit
                              	Slip Ring and Winch
                           

                           
                              	C9
                              	VDSL2
                              	Slip Ring and Winch
                              	Trawl Unit’s extension whip (spliced)
                           

                           
                              	C10
                              	VDSL2
                              	Trawl Unit’s extension whip
                              	Trawl Unit
                           

                        
                     

                  

               

               
                  NoteYou may need to connect the third-wire deck cable (C8) to an optional junction box instead of the slip ring, depending on
                        your setup.
                     

                  

               

            

            
               
                  
                     Related topics

                     Topside cable plan

                     Third-wire cable plan

                  

               

            

         

         

      


            Installing the FM90 cables

               
                   

               

            

            
               
                  Topics

                  
                     Connecting the Processor Unit to the Power/VDSL Unit

                     Connecting the third wire to the Power/VDSL Unit

                     Connecting the pigtail cable to the third-wire trawl cable

                  

               

            

            

         

      



               Connecting the Processor Unit to the Power/VDSL Unit
The Power/VDSL Unit is connected to the Processor Unit on the bridge using an Ethernet line.

               
                  
                     Prerequisites
You will need the 10-foot Ethernet patch cable provided with your FM90 delivery.
                     

                     If you wish to use a longer cable, you must supply your own. If you use your own Ethernet cable, it is very important that
                        a high-quality cable is used. You must use CAT-5E quality or better. Cables with lower bandwidth capacity will reduce FM90 performance.
                     

                  

                  
                     Context

                     The standard Processor Unit ports are shown here — your computer may not appear as shown.
                     

                     [image: Image]

                     [image: Image]

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	Connect one end of the Ethernet cable to the Ethernet port (A) on the rear of the Processor Unit.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Connect the other end of the Ethernet cable to the Ethernet port (B) on the rear of the Power/VDSL Unit.
                           

                        
                     

                  

               

               
                  
                     

                  

               

            

            

         

      



               Connecting the third wire to the Power/VDSL Unit
The third wire is connected to the Power/VDSL Unit through the deck cable component of your third-wire infrastructure.

               
                  
                     Context
Cable termination of the third wire will depend on your deck cable installation. With a suitable cable connector and grounding technique, you may be able to connect directly to the Power/VDSL Unit. Or, you may need to connect the third-wire deck cable to an optional junction box. Then you can install an additional extension whip with proper connectors leading from the junction box to the Power/VDSL Unit.

                     [image: Image]

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	Connect the third-wire deck cable to the third-wire cable connector (!) on the rear panel of the Power/VDSL Unit.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Terminate the other end of the cable either at the slip ring or an optional junction box, depending on your setup.
                           

                        
                     

                  

               

               
                  
                     

                  

               

            

            

         

      



               Connecting the pigtail cable to the third-wire trawl cable
Before you can connect the third wire to the Trawl Unit, you need to splice the third-wire trawl cable to the pigtail cable
                     provided with the FM90.

               
                  
                     Prerequisites

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	The pigtail provided by Simrad as a part of the FM90 delivery
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Heat-shrinking tubes with diameters to fit the outer diameter of the pigtail cable and third-wire cable (minimum total length
                                          is 70 cm)
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Crimping sleeve with relevant set of pliers
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Tinned braid foil (length of approximately 30 cm)
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	One tube with mastic
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Heat gun
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Isolation tape
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Multimeter
                              

                           
                        

                     

                  

                  
                     Context

                     [image: Image]

                     The third-wire trawl cable comprises a core conductor surrounded by a grounding shield. Together, these form a coaxial cable. This coaxial cable is enclosed by a protective jacket and a flexible steel armour.

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	
                                    A
                                 
                                 	Core conductor in the coax cable
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	
                                    B
                                 
                                 	Insulation
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	
                                    C
                                 
                                 	Shield
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	
                                    D
                                 
                                 	Protective jacket
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	
                                    E
                                 
                                 	Outer steel armour
                              

                           
                        

                     

                     ImportantIt is very important that this splicing is done properly. The splice must be completely waterproof, and there must be no electrical short between the core conductor and the shield. The quality of this splice is vital for the operational performance of the FM90.

                     

                     The trawl cable enters the Deployment Pack through a dedicated opening, and it is then supported by a strain-relief block
                           in a special compartment. Both the core conductor and the shield in the third-wire trawl cable are connected to the pigtail provided by Simrad. The other end of the pigtail cable is provided with a watertight plug, which is connected to the FM90 Sonar Head. The design will not allow you to plug this into the wrong socket.

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	
                              	
                                 NoteThere are many different third-wire cables available, and there are also many ways to splice the third wire to the pigtail. This procedure explains one method suggested by Simrad.

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	Remove the insulation on the coax cable and the pigtail cable.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Remove the outer steel armour on the third-wire trawl cable to access the coax cable. You need to free at least 20 cm of the coaxial cable.
                                                   We have seen that this is done using a grinder, but you must then be very careful.

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Once you have removed the outer steel armour, the metal edges will be very sharp. Lift these edges of the armour to access underneath it, and apply several layers of tape – under the steel armour – for protection. After that, apply several layers of tape outside the steel armour and its edges to protect personnel and equipment.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	c
                                             	Remove the insulation on the coax cable (A), and fold back the grounding braid.
                                                   [image: Image]

                                                

                                                
                                                   Observe the illustration. You need to free approximately 80 mm of the coaxial cable, and approximately 20 mm of the core conductor must be stripped.

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	d
                                             	Remove the insulation on the pigtail cable (B).
                                                   [image: Image]

                                                

                                                
                                                   Observe that the pigtail cable consists of one black and one white wire. The white cable is ground. In total you will need approximately 150 mm of cable. Cut off and strip the two cables as shown in the illustration. It does not matter if the ground conductor is longer than necessary — it will be cut to fit later.

                                                

                                             
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Thread the heat-shrinking tubes as follows.
                                    
                                       
                                          
                                          
                                          
                                          
                                             
                                                	
                                                	• 
                                                	Onto the pigtail: One with a length of approximately 150 mm.
                                             

                                          
                                       

                                       
                                          
                                          
                                          
                                          
                                             
                                                	
                                                	• 
                                                	Onto the third-wire trawl cable:
                                                      
                                                         
                                                         
                                                         
                                                         
                                                            
                                                               	
                                                               	– 
                                                               	First, one with a length of approximately 330 mm.
                                                            

                                                         
                                                      

                                                      
                                                         
                                                         
                                                         
                                                         
                                                            
                                                               	
                                                               	– 
                                                               	Then, another one with a length of approximately 150 mm.
                                                            

                                                         
                                                      

                                                   

                                                
                                             

                                          
                                       

                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	Install the crimping sleeve.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Take the stripped end of the black wire in the pigtail cable (B), and insert it into the crimping sleeve (C).
                                                   [image: Image]

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	On the third-wire trawl cable, insert the stripped core conductor into the other end of the crimping sleeve (C).
                                                   Make sure that the two cables are laying next to each other inside the crimping sleeve, and that as little as possible of
                                                         the stripped wires are shown outside the crimping sleeve.

                                                

                                                
                                                   TipIf you have problems inserting the two stripped cables, you may need to remove dust and metal shavings from inside the crimping
                                                            sleeve. As an alternative, use a crimping sleeve with a larger diameter.

                                                   

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	c
                                             	Crimp the sleeve from the centre and towards the end alternately on each side of the centre. Turn the cable 180 degrees after every second crimping.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	d
                                             	Clean the remaining cable insulation on each side of the crimping sleeve.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	4
                              	Install the first heat-shrinking tube (150 mm) that you previously threaded onto the third-wire trawl cable.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Pull over the heat-shrinking tube (D), making sure that it covers the crimping sleeve, and also reaches as far as possible
                                                      over the insulation on each side of the sleeve.
                                                   [image: Image]

                                                

                                                
                                                   Push the earthing braids on the coax cable well back.

                                                

                                                
                                                   ImportantMake sure that you cover the crimping sleeve completely, and that no stripped conductors are visible.

                                                   

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Shrink the tube (C) using the heat gun.
                                                   Keep the heat moving constantly to prevent overheating, and make sure that you heat the tube all the way around. Start in the centre of the tube. When it has shrunk, proceed towards each end, so that the glue is squeezed out. After heating, take a short break to let the tube cool down.

                                                

                                             
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	5
                              	Install the heat-shrinking tube (150 mm) that you previously threaded onto the pigtail cable.
                                    [image: Image]

                                 

                                 
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Pull over the heat-shrinking tube (E), making sure that this tube covers both the pigtail wires, as well as approximately
                                                      half of the first heat-shrinking tube (D).
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Shrink the tube (E) using the heat gun.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	6
                              	Connect the ground conductors on the coax and pigtail cables with mastic.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Apply a thin layer of mastic (F) around the end of the first heat-shrinking tube (D).
                                                   Make sure that it covers a large part of the heat-shrinking tube as well as a good part of the coax insulation.

                                                

                                                
                                                   [image: Image]

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Wind the ground conductor from the pigtail cable around the mastic.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	c
                                             	Push the cable screen from the coax cable (A) over the mastic (F) and the ground conductor from the pigtail cable.
                                                   [image: Image]

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	d
                                             	Squeeze everything together to ensure good contact between the ground on the coax cable and the ground on the pigtail cable.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	e
                                             	Cut off excess ground wires, and make sure that no loose strands are left behind.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	7
                              	Wind tinned braid (G) tightly all over the joint.
                                    [image: Image]

                                 

                                 
                                    Make sure that each turn overlaps the previous turn. Press the end of the braid into the layer beyond, and remove any surplus.

                                 

                                 
                                    NoteMake sure that the tinned braid is wound tight enough over the cable joint. This is important to ensure proper ground connection.

                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	8
                              	Clean the cables and the shrinking tubes properly.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	9
                              	Install the final heat-shrinking tube (330 mm) that you previously threaded onto the third-wire trawl cable.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Pull over the heat-shrinking tube and centre it over the joint.
                                                   Make sure that it covers the entire length of the previous heat-shrinking tubes and the tinned braid.

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Shrink the final tube using the heat gun.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                  

                  
                     Further requirements

                     Use a multimeter to measure the resistance between the two pins on the pigtail plug.

                     ImportantThe resistance should be infinite or very large. If the multimeter indicates a short circuit, you must cut both cables and start from scratch.

                     

                  

               

               
                  
                     
                        Related topics

                        Connecting the third-wire trawl cable to the Trawl Unit

                     

                  

               

            

         

         

      


            Basic cable requirements
It is very important that all systems cables are installed correctly. All cables must be properly supported and protected, and all relevant precautions must be made to prevent unwanted noise.

            
               

               
                   

               

            

            
               
                  Topics

                  
                     Third-wire deck cable selection guidelines

                     Third-wire deck cable layout and spacing recommendations

                     Cable trays

                     Grounding of system cables

                     Third-wire deck cable installation guidelines

                  

               

            

            

      

      



               Third-wire deck cable selection guidelines
The third-wire deck cable is relatively short, but runs through an extremely noisy environment. It may be the biggest contributor
                     of system noise and can cause significant impairment of the telemetry link between the Sonar Head and Processor Unit.

               
                  

                  

                  
                     We recommend using a shielded twisted-pair cable for the third-wire deck cable.

                     The FM90 Sonar communicates with the vessel by means of a third-wire system using very high bit-rate digital subscriber line (VDSL2)
                           communication, transmitting real-time images of the net opening at rapid refresh rates. VDSL2 technology was developed for operation over twisted-pair cabling and uses differential (balanced) signaling. The third-wire deck cable installed on fishing vessels is primarily coaxial, but twisted-pair cables have been used in a few
                           cases. Each type of cable has its pros and cons. But, regardless of the cable construction, an overall shield is required to minimize noise.

                     Twisted-pair cables are the only effective means of minimizing noise from low-frequency magnetic fields (primarily originating
                           from power cables). However, unshielded twisted-pair cables have limited effectiveness in rejecting noise at higher frequencies and should not
                           be used. Shielding provides an electrically conductive barrier to prevent electromagnetic interference.

                     Coaxial cables have less attenuation and can be used over a wider range of frequencies than twisted-pair cables. Coaxial cables are most suitable for single-ended circuits with the outer shield grounded and acting both as a shield and
                           as the signal return. However, in third-wire systems, the core conductor and the shield are not symmetrical and are isolated from the ground. Therefore, the shield is not effective as any interference coupled to the shield can be conducted directly into the VDSL2
                           receive circuit. To minimize noise, use a shielded coaxial (triaxial) cable with appropriate shield grounding techniques.

                  

               

               
                  
                     

                  

               

            

            

      

      



               Third-wire deck cable layout and spacing recommendations
The following recommendations are based on the IEEE 518-1982 standard for situations where there are a large number of cables
                     varying in voltage and current levels.

               
                  

                  

                  
                     There are four noise susceptibility levels for cables. Noise susceptibility indicates how well the signal circuit can differentiate
                        between undesirable noise and the required signal. For example, data communication cables such as RS-232E, RS485, Ethernet,
                        and xDSL have a higher noise susceptibility than power cables. In general, for a given cable the susceptibility levels are
                        reciprocal to the radiated emissions levels.
                     

                     The four noise susceptibility levels are:

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Level 1 (high): Analog signals less than 50 V and digital signals less than 15 V (data communication cables fall into this category).
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Level 2 (medium): Analog signals greater than 50 V and switching circuits.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Level 3 (low): Switching signals greater than 50 V and analog signals greater than 50 V. Currents less than 20 A are also included in this
                                       category.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Level 4 (power): Voltages in the range of 0–1000 V and currents in the range of 20–800 A (applies to both AC and DC circuits).
                              

                           
                        

                     

                     All permanently installed cables associated with the system must be supported and protected along their entire lengths using
                           conduits and/or cable trays. Electrical conduits are tubes used to protect and route electrical wiring. Cable trays are used to support insulated electric cables used
                        for power distribution and communication. They must be manufactured from metal and be firmly grounded with complete electrical
                        continuity throughout the length of the tray. The trays should also be fully covered to provide adequate shielding.
                     

                     The separation distance required between a cable with high susceptibility and another cable with varying susceptibility will
                        vary depending on how your cables are installed:
                     

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Cables contained in separate trays
                                       
                                          
                                          
                                          
                                          
                                             
                                                	
                                                	– 
                                                	Level 1 to Level 2 – 30 mm
                                             

                                          
                                       

                                       
                                          
                                          
                                          
                                          
                                             
                                                	
                                                	– 
                                                	Level 1 to Level 3 – 160 mm
                                             

                                          
                                       

                                       
                                          
                                          
                                          
                                          
                                             
                                                	
                                                	– 
                                                	Level 1 to Level 4 – 670 mm
                                             

                                          
                                       

                                    

                                 
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	One cable contained in a tray and the other in a conduit
                                       
                                          
                                          
                                          
                                          
                                             
                                                	
                                                	– 
                                                	Level 1 to Level 2 – 30 mm
                                             

                                          
                                       

                                       
                                          
                                          
                                          
                                          
                                             
                                                	
                                                	– 
                                                	Level 1 to Level 3 – 110 mm
                                             

                                          
                                       

                                       
                                          
                                          
                                          
                                          
                                             
                                                	
                                                	– 
                                                	Level 1 to Level 4 – 460 mm
                                             

                                          
                                       

                                    

                                 
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Cables contained in separate conduits
                                       
                                          
                                          
                                          
                                          
                                             
                                                	
                                                	– 
                                                	Level 1 to Level 2 – 30 mm
                                             

                                          
                                       

                                       
                                          
                                          
                                          
                                          
                                             
                                                	
                                                	– 
                                                	Level 1 to Level 3 – 80 mm
                                             

                                          
                                       

                                       
                                          
                                          
                                          
                                          
                                             
                                                	
                                                	– 
                                                	Level 1 to Level 4 – 310 mm.
                                             

                                          
                                       

                                    

                                 
                              

                           
                        

                     

                  

               

               
                  
                     
                        Related topics

                        Third-wire deck cable installation guidelines

                        Cable trays

                        Third-wire cable plan

                     

                  

               

            

            

      

      



               Cable trays
All permanently installed cables associated with the system must be supported and protected along their entire lengths using
                  conduits and/or cable trays.
               

               
                  

               

               
                  
                     The only exception to this rule is over the final short distance (maximum. 0.5 meters) as the cables run into the cabinets/units
                        to which they are connected. These short service loops are to allow the cabinets to move on their shock mounts, and to allow
                        maintenance and repair.
                     

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	1
                                 	Wherever possible, cable trays must be straight, accessible and placed so as to avoid possible contamination by condensation
                                       and dripping liquids (oil, etc.). They must be installed away from sources of heat, and must be protected against physical
                                       damage. Suitable shields must be provided where cables are installed in the vicinity of heat sources.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	2
                                 	Unless it is absolutely unavoidable, cables should not be installed across the vessel's expansion joints. If the situation
                                       is unavoidable, a loop of cable having a length proportional to the possible expansion of the joint must be provided. The
                                       minimum internal radius of the loop must be at least twelve times the external diameter of the cable.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	3
                                 	Where a service requires duplicate supply lines, the cables must follow separate paths through the vessel whenever possible.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	4
                                 	Signal cables must not be installed in the same cable tray or conduit as high-power cables.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	5
                                 	Cables containing insulation materials with different maximum-rated conductor temperatures should not be bunched together
                                       (that is, in a common clip, gland, conduit or duct). When this is impractical, the cables must be carefully arranged such
                                       that the maximum temperature expected in any cable in the group is within the specifications of the lowest-rated cable.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	6
                                 	Cables with protective coverings which may damage other cables should not be grouped with other cables.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	7
                                 	Cables having a copper sheath or braiding must be installed in such a way that galvanic corrosion by contact with other metals
                                       is prevented.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	8
                                 	To allow for future expansion of the system, all cables should be allocated spare conductor pairs. Also, space within the
                                       vessel should be set aside for the installation of extra cables.
                              

                           
                        

                     

                  

               

               
                  
                     
                        Related topics

                        Third-wire deck cable layout and spacing recommendations

                     

                  

               

            

            

      

      



               Grounding of system cables
All metallic cable coverings (armour, metallic sheathing and other protection) must be electrically connected to the vessel's
                  hull at both ends except in the case of final sub-circuits where they should be connected at the supply end only.
               

               
                  

               

               
                  
                     Grounding connections should be made using a conductor which has a cross-sectional area appropriate for the current rating
                        of the cable, or with a metal clamp which grips the metallic covering of the cable and is bonded to the hull of the vessel.
                        These cable coverings may also be grounded by means of glands specially intended for this purpose and designed to ensure a
                        good ground connection. The glands used must be firmly attached to, and in good electrical contact with, a metal structure
                        grounded in accordance with these recommendations.
                     

                     Electrical continuity must be ensured along the entire length of all cable coverings, particularly at joints and splices.
                        In no case should the shielding of cables be used as the only means of grounding cables or units.
                     

                     Metallic casings, pipes and conduits must be grounded, and when fitted with joints these must be mechanically and electrically
                        grounded locally.
                     

                  

               

               
                  
                     
                        Related topics

                        Third-wire deck cable installation guidelines

                     

                  

               

            

            

      

      



               Third-wire deck cable installation guidelines
When laying out and installing your third-wire deck cable, follow these recommendations to ensure electromagnetic compatibility
                     performance of the FM90 system. Given the wide variety of ship types, your wiring method must be appropriate to the particular conditions encountered during
                     your individual installation.

               
                  

                  

                  
                     The third-wire deck cable is categorized as a “Level 1” in terms of susceptibility to interference (according to the IEEE
                        518 standard) and must satisfy the following installation requirements:
                     

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	If the deck cable crosses any other cables, then it must do so at a 90º angle to minimize noise coupling.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	If the deck cable runs parallel with other cables, then the spacing between these cables must follow the deck cable layout
                                          and spacing recommendations.
                              

                           
                        

                     

                     The third-wire deck cable should be installed as a single piece whenever possible. This ensures shield integrity over the
                        cable run and eliminates the risk of significant mismatch in the cable impedance. If splices are unavoidable, then follow
                        these requirements:
                     

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Use the same cable type for all sections. Using different cable types or sizes may cause signal loss and slow data rates.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Minimize the length of the splice and ensure that the shield is restored over the splice area. Ensure that the shield on the
                                       spliced section is in full 360º contact with the shield at the end of the spliced section.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Make sure that the shield is not grounded/earthed inadvertently at the location of the splice. The shield of the spliced deck
                                       cable should follow the same grounding technique as if it were a single piece.
                              

                           
                        

                     

                     NoteTo prevent ground loop problems, your installation may require multiple shields. An outside shield (such as a braid, tray,
                           or conduit) is grounded through extremely short jumpers at frequent intervals, and an inside shield is grounded at one point
                           only. This technique ensures optimum shield grounding at both the low and the high end of the frequency spectrum.
                        

                     

                  

               

               
                  
                     
                        Related topics

                        Third-wire deck cable layout and spacing recommendations

                        Grounding of system cables

                        Third-wire cable plan

                     

                  

               

            

         

      

      

         Setting to work

            
                

            

         

         
            
               Topics

               
                  Setting to work summary

                  Making sure that the FM90 is ready for operational use

                  Turning on the FM90 for normal use

                  Configuring the FM90 for normal operation

                  Testing the FM90 operational functionality

                  Setting up the interfaces to peripheral devices

                  Creating a backup with the FM90 configuration and software installation

                  Turning off the FM90

                  Troubleshooting

               

            

         

         

      


            Setting to work summary
Once all the hardware units have been installed, and all the cables have been connected, the FM90 can be turned on for the first time, and set to work.

            
               
                  Prerequisites

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	All FM90 hardware units have been installed according to the relevant instructions.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	All system cables have been installed.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	All connections have been made.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	All operating power is available.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	All peripheral devices that shall communicate with the FM90 are available and operational.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	All relevant personnel and tools are available.
                           

                        
                     

                  

               

               
                  Procedure

                  
                     
                     
                     
                     
                        
                           	
                           	1
                           	Make sure that the FM90 is ready for operational use.
                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	a
                                          	Make sure that the operational power is correct.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	b
                                          	Make sure that all hardware is properly installed.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	c
                                          	Make sure that all FM90 cables are properly connected.
                                       

                                    
                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	2
                           	Power up the FM90 for the first time.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	3
                           	Configure the FM90 for operational use.
                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	a
                                          	If required, install the FM90 operational software.
                                       

                                    
                                 

                                 
                                    
                                    
                                    
                                    
                                       
                                          	
                                          	b
                                          	If required, define the IP address on the Processor Unit network adapter.
                                       

                                    
                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	4
                           	Make sure that the FM90 is fully operational
                                 To make sure that the FM90 fulfils all operational and functional requirements, specific tests are provided.

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	5
                           	Set up the interfaces with the external devices (navigation sensors and other peripherals).
                                 To provide correct information, the FM90 needs to communicate with external devices. All these interfaces must be set up in the FM90 user interface.

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	6
                           	Create a backup with the FM90 configuration and software installation.
                                 Once all FM90 configuration and testing have been finalized, it is good practice to back up the configuration data and software installation.

                              

                           
                        

                     
                  

               

            

            
               
                  

               

            

         

         

      


            Making sure that the FM90 is ready for operational use

               
                   

               

            

            
               
                  Topics

                  
                     Verifying that operational power is correct

                     Making sure that all FM90 cables are properly connected

                  

               

            

            

         

      



               Verifying that operational power is correct
The FM90 operates on AC power from the vessel’s mains supply. Before you apply AC power to any FM90 unit, you must verify that the voltage is correct.

               
                  
                     Prerequisites
Before you can do this task, the following prerequisites must be met:

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	All FM90 hardware units have been installed according to the relevant instructions.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	All system cables have been installed.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	All connections have been made.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	All operating power is available.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	All relevant personnel (ships electrician) and tools (for example a voltmeter) are available.
                              

                           
                        

                     

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	For each FM90 unit that operates on AC mains:
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Make sure that the unit is connected to AC mains.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	If necessary, measure the voltage in the mains outlet.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	c
                                             	Make sure that the relevant FM90 unit can operate on the power provided.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Make sure that each circuit breaker on the power circuit can handle the load when the FM90 is turned on.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	Make sure that the power rating of the uninterruptable power supply (UPS) or true sine wave inverter is capable of supplying
                                       enough power to the FM90.
                           

                        
                     

                  

               

               
                  
                     

                  

               

            

            

         

      



               Making sure that all FM90 cables are properly connected
The FM90 relies on communication between each system unit, and between the FM90 and external devices. It is very important that all cables are correctly installed, that the proper cable types have been used, and that all cables
                     are connected correctly.

               
                  
                     Prerequisites

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	The FM90 is installed as specified in the FM90 Installation manual.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	The FM90 has been set up with its hardware units connected as specified in the FM90 Installation manual.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	All system cables are installed.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	All cable connections are made.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Correct operating power is available.
                              

                           
                        

                     

                     You need the following equipment:

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Cable tester
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Multimeter
                              

                           
                        

                     

                  

                  
                     Context

                     All cabling is described in the Cable layout and interconnections chapter in the FM90 Installation Manual. Refer to the cable plan, the cable list and the basic cable requirements.

                     The following requirements must be met:

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Each cable is installed correctly.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	All cable connections are made.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Each cable is properly identified.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Each Ethernet cable in use meets quality requirement CAT5E STP (Shielded Twisted Pair) or better.
                              

                           
                        

                     

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	For each cable that is in used on the FM90:
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Make sure that the cable has been installed as specified in the FM90 Installation Manual.
                                                   Pay special attention to signal cables. These must not be installed too close to power cables.

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Make sure that the connections made at each end of the cable are correct.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	c
                                             	Make sure that the cable is properly identified.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	If possible, use a multimeter or a dedicated cable tester to check the continuity in each cable.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	Use a qualification tester to verify that each Ethernet cable is correctly wired, and meets the specifications related to
                                       quality and bandwidth.
                           

                        
                     

                  

                  

               

               
                  
                     

                  

               

            

         

         

      


            Turning on the FM90 for normal use
To power up the FM90, use the ON/OFF power switch on the front panel of the Power/VDSL Unit.

            
               
                  Context
The ON/OFF switch on the rear panel powers up the Power/VDSL Unit. The ON/OFF switch on the front panel powers up the Sonar Head.

                  NoteAfter powering up the FM90, there will be a brief delay before the Processor Unit discovers the Sonar Head. The length of this delay depends on external factors, such as the length of your third-wire trawl
                           cable. Wait for the VDSL/STATUS light on the Power/VDSL Unit to turn solid green before attempting to connect to the Sonar Head.

                  

                  [image: Image]

               

               
                  Procedure

                  
                     
                     
                     
                     
                        
                           	
                           	1
                           	Switch the voltage selector (B) to 200 VDC.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	2
                           	Turn the Sonar Head on using the ON/OFF power switch (A) on the Power/VDSL Unit front panel.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	3
                           	Confirm that the voltage meter (C) shows 200 VDC and the current meter (D) shows the current is less than 0.5 A.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	4
                           	Wait for the VDSL/STATUS light (E) to turn solid green.
                                 The light flashes slowly, then quickly, then stays continuously on when the system is ready.

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	5
                           	Power up the Processor Unit.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	6
                           	Confirm that the LINK/ACT 3 light (F) is flashing.
                                 The flashing light indicates a link with the Processor Unit Ethernet port.

                              

                           
                        

                     
                  

               

            

            
               
                  

               

            

         

         

      


            Configuring the FM90 for normal operation

               
                   

               

            

            
               
                  Topics

                  
                     Installing the FM90 operational software

                     Defining the IP address on the Processor Unit network adapter

                  

               

            

            

         

      



               Installing the FM90 operational software
If your FM90 Multibeam Trawl Sonar is provided with a Processor Unit, the FM90 software has already been installed. If you intend to use your own computer, you must install the software yourself. When a new FM90 software version is released, it must be installed on your Processor Unit.

               
                  
                     Prerequisites
In order to install the software, you need the relevant file set on a suitable media.

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	Launch the installer FM90_V0121 Setup.exe.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Follow the installation wizard’s instructions.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	When prompted, use the default folder location.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	4
                              	When prompted, check the Create a desktop icon box.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	5
                              	Follow the instructions to finish the installation process.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	6
                              	Pin the FM90 software icon to the Windows Taskbar.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Right click on the FM90 software icon.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Click Pin to taskbar.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	7
                              	Test the FM90 software startup.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Double-click the FM90 icon on the desktop to start the software.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Confirm the software finishes launching without any error windows appearing.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                  

               

               
                  
                     

                  

               

            

            

         

      



               Defining the IP address on the Processor Unit network adapter
The communication between the Processor Unit and the Sonar Head is made using a high-speed Ethernet cable. If a Processor Unit is not configured to connect to the sonar, you must define which IP Address and Subnet mask the Ethernet adapter in the Processor Unit shall use for this communication.

               
                  
                     Prerequisites
This procedure is made for the Microsoft® 64-bit Windows 10 operating system. It is assumed that you are familiar with the Windows® operating systems, computer technology, and interface principles.

                  

                  
                     Context

                     As long as you do not change the Processor Unit to another computer, or replace the network adapter in your Processor Unit, you will only need to do this once.

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	On the Processor Unit, close the FM90 software.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Open the Network Connections dialog box.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	In the bottom-left corner of your desktop, select the Windows® Start button.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	On the menu, select Settings.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	c
                                             	Observe that the Windows Settings dialog box opens.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	d
                                             	Select Network & Internet.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	e
                                             	Select Change adapter options.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	f
                                             	Select the network adapter you are going to use; then right-click and select Properties on the short-cut menu.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	g
                                             	On the list of connections, select Internet Protocol 4 (TCP/IPv4), and then Properties.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	Select Use the following IP address, and type the IP address and network mask.
                                    IP Address: 192.168.001.N ("N" can be any number from 1 to 254, except 234, which is the Sonar Head default.)
                                    

                                    Subnet mask: 255.255.255.0

                                    You can leave Default Gateway blank.

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	4
                              	Select OK to save the settings, then close all the dialog boxes.
                           

                        
                     

                  

               

               
                  
                     

                  

               

            

         

         

      


            Testing the FM90 operational functionality

               
                   

               

            

            
               
                  Topics

                  
                     Testing the Power/VDSL Unit

                     Testing the Trawl Unit with the test cable

                     Starting operation of the Sonar Head

                  

               

            

            

         

      



               Testing the Power/VDSL Unit
Before using the FM90, you must test whether the Power/VDSL Unit is operational.

               
                  
                     Prerequisites

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	The input supply voltage on the Power/VDSL Unit must match the ship’s mains power. Failure to select the proper AC Input Voltage to match the ship’s mains power may damage the Power/VDSL Unit.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	Ensure that the third-wire cable or test cable is not connected to the Power/VDSL Unit when running this test. The FM90 runs on 200 volts and will not work on the lower voltages used in this test.
                              

                           
                        

                     

                  

                  
                     Context

                     The ON/OFF switch (!) on the rear panel powers up the Power/VDSL Unit. The ON/OFF switch on the front panel powers up the Sonar Head.
                     

                     [image: Image]

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	Turn the Power/VDSL Unit power on using the ON/OFF switch (!) on the rear panel.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	
                              	
                                 [image: Image]

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Confirm that the voltage selector (B) on the front panel is set for OFF.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	Press the ON/OFF power switch (A) on the Power/VDSL Unit front panel to the ON position.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	4
                              	Confirm that the voltage meter (C) shows 0 VDC and the current meter (D) shows 0 A.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	5
                              	Test each voltage selector (B) setting. For each setting, the current meter should stay at 0 A.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Switch the voltage selector to TEST and confirm the voltage meter shows 60 VDC.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Switch the voltage selector to 120 VDC and confirm the voltage meter shows 120 VDC.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	c
                                             	Switch the voltage selector to 200 VDC and confirm the voltage meter shows 200 VDC.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	6
                              	Test the built-in insulation monitor.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Switch the voltage selector to 200 VDC.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Push and hold the TEST button (E) for at least ten seconds.
                                                   After approximately ten seconds the TEST button light should turn on. There should be an audible alarm and the voltage meter
                                                      (C) should slowly decrease to 0 VDC.
                                                   

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	c
                                             	Release the TEST button to reset the alarm.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	7
                              	Press the ON/OFF power switch (A) on the Power/VDSL Unit front panel to the OFF position.
                           

                        
                     

                  

               

               
                  
                     
                        Related topics

                        Changing the input voltage

                        Mounting the Power/VDSL Unit

                     

                  

               

            

            

         

      



               Testing the Trawl Unit with the test cable
Before you connect the Trawl Unit to your third-wire system, you can use the test cable to test the connection to the Sonar
                     Head.

               
                  
                     Prerequisites
You will need the 50-foot test cable provided with your FM90 delivery.
                     

                  

                  
                     Context

                     The cable connector on the front panel (B) is for a test cable and the cable connector on the rear panel is for the third-wire
                        trawl cable.
                     

                     [image: Image]

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	
                                    A
                                 
                                 	ON/OFF power switch
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	
                                    B
                                 
                                 	Test connector
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	
                                    C
                                 
                                 	Voltage meter
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	
                                    D
                                 
                                 	Current meter
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	
                                    E
                                 
                                 	VDSL/STATUS light
                              

                           
                        

                     

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	Connect one end of the test cable to the test connector (B) on the Power/VDSL Unit front panel.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Connect the other end of the test cable to the third-wire extension whip in the Trawl Unit.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	Turn the Sonar Head on using the ON/OFF power switch (A) on the Power/VDSL Unit front panel.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	4
                              	Confirm that the voltage meter (C) shows 200 VDC and the current meter (D) shows the current is less than 0.5 A.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	5
                              	Wait for the VDSL/STATUS light (E) to turn solid green.
                                    The light flashes slowly, then quickly, then stays continuously on when the system is ready.

                                 

                                 
                                    TipYou can also use the test cable to test the Sonar Head connection to the Processor Unit. To do so, leave the Power/VDSL Unit on with the test cable connected, power up the Processor Unit, then run the Sonar Head.
                                       

                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	6
                              	Turn the Sonar Head off using the ON/OFF power switch (A) on the Power/VDSL Unit front panel.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	7
                              	Disconnect the test cable from the Power/VDSL Unit and the Trawl Unit.
                           

                        
                     

                  

               

               
                  
                     
                        Related topics

                        Turning on the FM90 for normal use

                        Starting operation of the Sonar Head

                     

                  

               

            

            

         

      



               Starting operation of the Sonar Head
To start operation of the FM90 sonar, you may need to make sure that the Sonar Head has been discovered.

               
                  
                     Context
NoteAfter powering up the FM90, there will be a brief delay before the Processor Unit discovers the Sonar Head. The length of this delay depends on external factors, such as the length of your third-wire trawl
                              cable. Wait for the VDSL/STATUS light on the Power/VDSL Unit to turn solid green before attempting to connect to the Sonar Head.

                     

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	Double-click the FM90 icon on the Processor Unit desktop to start the software.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	
                              	
                                 [image: Image]

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Click the Run button to connect to the Sonar Head.
                                    This button is located on the top bar.

                                 

                                 
                                    NoteIf the sonar is operating, clicking the Run button stops operation and disconnects the Sonar Head.

                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	Verify that the Sonar Head connects and the sonar views update.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	
                              	
                                 [image: Image]

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	4
                              	If you see an error in the Output Messages window, make sure that the Sonar Head has been discovered.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Click the Sonar Setup button.
                                                   This button is located on the top bar.

                                                

                                                
                                                   Observe that the Sonar Setup dialog box opens.
                                                   

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Click Discover Sonar Heads to search for the sonar on the network.
                                                   [image: Image]

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	c
                                             	If the Sonar Head is found, select it, then click Use Discovered Head.
                                                   A discovered Sonar Head appears in the Online Sonar Heads list. If the Sonar Head does not appear, the Ethernet connection between the Processor Unit and Sonar Head has not been established.

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	d
                                             	Click Close.
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                  

               

               
                  
                     
                        Related topics

                        Troubleshooting

                     

                  

               

            

         

         

      


            Setting up the interfaces to peripheral devices

               
                   

               

            

            
               
                  Topics

                  
                     Setting up the catch monitoring sensors

                     Exporting sensor data

                     Importing sensor data

                  

               

            

            

         

      



               Setting up the catch monitoring sensors
The FM90 supports up to six measures on six channels.

               
                  
                     Prerequisites

                     
                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	The physical installation of your PI/PX catch monitoring sensors must be complete.
                              

                           
                        

                        
                           
                           
                           
                           
                              
                                 	
                                 	• 
                                 	The Sonar Head must be running to do this procedure. If not, the Sensor Setup icon will be greyed out.
                              

                           
                        

                     

                  

                  
                     Context
The Fish Sensors page is the first tab in the Sensor Setup dialog box. This page allows you to define which PI/PX catch monitoring sensors shall be used with the FM90 system.

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	
                              	
                                 [image: Image]

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	Click the Sensor Setup button.
                                    This button is located on the top bar.

                                 

                                 
                                    Observe that the Sensor Setup dialog box opens.
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Select the Fish Sensors tab.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	Select each sensor you want to set up (from sensor one to six) and click the Add Measure button to add a measure for each sensor.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	4
                              	Set the sensor properties for each measure that you add.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Select the Update Rate for the catch monitoring sensor.
                                                   This parameter is used to select how often the FM90 can expect to receive information from the sensor. A faster update rate gives you information more often, but will decrease the battery life.

                                                

                                                
                                                   NoteThe Update Rate parameter is very important. The value you choose here must comply to the value programmed into the sensor. If these do not match, the communication between the FM90 and the sensor will not work.

                                                      If you use the Simrad PX MultiSensor, the Update Rate is fixed. You must always choose Normal update rate.

                                                   

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Select the Position.
                                                   For sensors that measure roll or pitch, choose either Port or Starboard. For all other measurements, set this value to Other.

                                                

                                             
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	5
                              	For each new catch monitoring sensor you add, repeat the following steps.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Select the measurement Type.
                                                   This setting defines the type of measurement that is expected from the catch monitoring sensor.  The type must match the actual type of measurement made by the sensor.

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Select the communication Channel.
                                                   This is the communication channel used between the catch monitoring sensor and the FM90.

                                                

                                                
                                                   If you use more than one sensor of the same type at the same time, the channel number on one of the sensors must be changed to make it unique for that particular sensor. This must be changed both in the actual sensor, and in the Sensor Setup dialog box during configuration.

                                                

                                                
                                                   NoteThe channel number parameter is vital. The channel you choose must comply with the channel programmed into the catch monitoring sensor. If these do not match, the communication between the FM90 and the sensor will not work.

                                                   

                                                   To change the channel number in the catch monitoring sensor, use the relevant software program.

                                                

                                             
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	c
                                             	Select Enabled to activate the communication between the catch monitoring sensor and the FM90.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	d
                                             	Select the Offset value for depth and spread measurements.
                                                   This setting defines the offset value for catch monitoring sensors that measure spread and depth.

                                                

                                                
                                                   The offset value for the depth sensors are determined during calibration. The offset value for the spread sensor must be entered manually based on your knowledge about the physical locations of the
                                                         sensors and the properties of the gear.

                                                

                                             
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	6
                              	Select OK to save the selected settings and close the dialog box.
                           

                        
                     

                  

               

               
                  
                     

                  

               

            

            

         

      



               Exporting sensor data
If you have third-party software that requires sensor data, then set up sensor data exporting.

               
                  
                     Prerequisites

                     The Sonar Head must be running to do this procedure. If not, the Sensor Export icon will be greyed out.
                     

                  

                  
                     Context
The Sensor Export dialog box allows you to control the properties of each available communication channel providing output from the FM90 Processor Unit, and to select which data to export.

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	
                              	
                                 [image: Image]

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	Click the Sensor Export button.
                                    This button is located on the top bar.

                                 

                                 
                                    Observe that the Sensor Export dialog box opens.
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Set up sensor data export.
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	a
                                             	Click < < Select to add the sensors you want to export data from.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	b
                                             	Verify that Enabled Output On Port is checked.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	c
                                             	In the Communications Settings section, configure the serial port settings that are used for sensor data exporting.
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	d
                                             	In the UDP Export Settings section, configure the UDP port settings that are used for sensor data exporting.
                                                   TipIf the Local Port setting does not conflict with another program, leave it as the default 20009.
                                                      

                                                   

                                                

                                             
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	Select OK to save the selected settings and close the dialog box.
                           

                        
                     

                  

               

               
                  
                     

                  

               

            

            

         

      



               Importing sensor data
If you have any external sensors, then you can import your sensor data for use in the FM90 software.
               

               
                  
                     Context
The Sensor Import dialog box allows you to configure external sensors such as the GPS and Heading sensor to provide navigation information.

                  

                  
                     Procedure

                     
                        
                        
                        
                        
                           
                              	
                              	
                              	
                                 [image: Image]

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	1
                              	Click the Sensor Import button.
                                    This button is located on the top bar.

                                 

                                 
                                    Observe that the External Sensor Import dialog box opens.
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	2
                              	Click Add Device, then set the Protocol, such as GGA for GPS, or HDT for heading.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	3
                              	Configure the Baud Rate if using a serial port to receive external sensor data.
                                    Alternatively, if you are using UDP Ethernet to receive external sensor data, switch the Port Location to configure the UDP Port.
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	4
                              	Click Test Device to confirm that you are receiving sensor data.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	5
                              	Select Close to save the chosen settings and close the dialog box.
                           

                        
                     

                  

               

               
                  
                     

                  

               

            

         

         

      


            Creating a backup with the FM90 configuration and software installation
We recommend creating a backup in case you need to restore your settings at a later time.

            
               
                  Prerequisites
When restoring a backup, make sure that you are restoring the same software version.

                  NoteAttempting to restore a backup folder from an older version of the FM90 software may not work, as backwards compatibility will vary between software releases.

                  

               

               
                  Procedure

                  
                     
                     
                     
                     
                        
                           	
                           	1
                           	Once the system has been configured and tested, copy the folder C:\KML\FM90_V0121\bin\SettingsFM90 to an external drive as a backup of the configuration.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	2
                           	To restore the FM90 software settings, copy the backup folder into C:\KML\FM90_V0121\bin\.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	3
                           	As a secondary measure, run windows backup to create a restore point on the FM90 Processor Unit.
                        

                     
                  

               

            

            
               
                  

               

            

         

         

      


            Turning off the FM90
To power off the FM90, use the ON/OFF power switch on the front panel of the Power/VDSL Unit.
            

            
               
                  Context
When you do not use the FM90, turn off the entire system.

               

               
                  Procedure

                  
                     
                     
                     
                     
                        
                           	
                           	
                           	
                              [image: Image]

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	1
                           	Click the Run button to stop operation and disconnect the Sonar Head.
                                 This button is located on the top bar of the FM90 software.
                                 

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	2
                           	Close the software and shut down Windows®.
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	3
                           	Turn off the display.
                                 If required, refer to the instructions provided by the display manufacturer.

                              

                           
                        

                     
                  

                  
                     
                     
                     
                     
                        
                           	
                           	4
                           	Press the ON/OFF power switch on the front panel of the Power/VDSL Unit to the OFF position.
                        

                     
                  

               

            

            
               
                  

               

            

         

         

      


            Troubleshooting
Efficient FM90 troubleshooting requires a good knowledge of its functionality and design. Specific tools may also be required for certain
                  tasks.

            
               

               
                  
                     
                        
                           
                           
                           
                        
                        
                           
                              	
                                 Observation

                              
                              	
                                 Possible Cause

                              
                              	
                                 Solution

                              
                           

                           
                              	
                                 Power/VDSL Unit does not power ON
                                 

                              
                              	
                                 AC plug not connected

                              
                              	
                                 Connect appropriate AC plug to appropriate AC source

                              
                           

                           
                              	
                                 AC adapter not configured for applied AC voltage

                              
                              	
                                 Check Power/VDSL Unit rear panel AC input voltage setting — configure for appropriate AC voltage source
                                 

                              
                           

                           
                              	
                                 Blown fuse

                              
                              	
                                 Check fuses and replace if necessary

                              
                           

                           
                              	
                                 Rear panel AC power switch in OFF position

                              
                              	
                                 Set Power/VDSL Unit rear panel AC power switch to ON position
                                 

                              
                           

                           
                              	
                                 VDSL fails to train. (VDSL/STATUS light does not stay ON)

                              
                              	
                                 Sonar Head failed to power up

                              
                              	
                                 
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Confirm cable voltage setting is 200V and confirm current draw
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Recheck connections, confirm voltage and polarity at two-pin head rope connector
                                          

                                       
                                    

                                 

                              
                           

                           
                              	
                                 Cabling between winch and wheel house beside high-power cables for winch/lighting/pumps, etc.

                              
                              	
                                 Re-run the cable to be at least 1 m from these other cable types

                              
                           

                           
                              	
                                 Two-pin pigtail splice

                              
                              	
                                 
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Replace two-pin pigtail as required
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Check socket for signs of breakdown
                                          

                                       
                                    

                                 

                              
                           

                           
                              	
                                 Dirty slip rings

                              
                              	
                                 
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Repair or replace slip rings
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Check insulation between (+V) and (–V) as well as (+V) to vessel and (–V) to vessel (500V test voltage) — Insulation shall
                                                   be greater than [1 MΩ]
                                          

                                       
                                    

                                 

                              
                           

                           
                              	
                                 Power/VDSL Unit LINK/ACT 1 (2 or 3) light fails to turn on when unit connected to computer
                                 

                              
                              	
                                 Computer not turned on

                              
                              	
                                 Power up the Processor Unit

                              
                           

                           
                              	
                                 LINK/ACT LED burned out on front panel

                              
                              	
                                 
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Connect to another Ethernet port on the Power/VDSL Unit
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Connect to another Ethernet port on the Processor Unit
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Return to service centre for repair
                                          

                                       
                                    

                                 

                              
                           

                           
                              	
                                 Ethernet cable issue

                              
                              	
                                 Replace the Ethernet cable (CAT5E specification)

                              
                           

                        
                     

                  

                  
                     
                        
                           
                           
                           
                        
                        
                           
                              	
                                 Observation

                              
                              	
                                 Possible Cause

                              
                              	
                                 Solution

                              
                           

                           
                              	
                                 FM90 software fails to detect FM90 Sonar Head.
                                 

                              
                              	
                                 Sonar Head failed to power up

                              
                              	
                                 
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Confirm 200V and current draw
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Refer to above for other possible solutions
                                          

                                       
                                    

                                 

                              
                           

                           
                              	
                                 Network card settings not correct

                              
                              	
                                 Re-configure the network card, as described in “Defining the IP address on the Processor Unit network adapter”
                                 

                              
                           

                           
                              	
                                 VDSL failed to train

                              
                              	
                                 
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	The VDSL light on the Power/VDSL Unit must be solid green
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Refer to above for other possible solutions
                                          

                                       
                                    

                                 

                              
                           

                           
                              	
                                 No Ethernet connection between Processor Unit and Power/VDSL Unit

                              
                              	
                                 
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Check the Power/VDSL Unit to ensure the Ethernet cable is installed correctly
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Replace Ethernet cable
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Check computer network card settings
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Connect to another Ethernet port on the Power/VDSL Unit
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Connect to another Ethernet port on the Processor Unit
                                          

                                       
                                    

                                 

                              
                           

                           
                              	
                                 Power/VDSL Unit TEST/RESET FAULT light ON
                                 

                              
                              	
                                 Isolation monitor detected medium isolation between (+V) and vessel or (-V) and vessel or (+V) to (-V)

                              
                              	
                                 
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Indicates potential fault — VDSL may still train
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Check wiring and use a megger to check isolation (500V setting)
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Check two-pin pigtail splice — replace as required
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Check slip rings
                                          

                                       
                                    

                                 

                              
                           

                           
                              	
                                 Power/VDSL Unit makes high-pitched sound and turns off the cable voltage
                                 

                              
                              	
                                 Isolation monitor detected low isolation between (+V) and vessel or (-V) and vessel or (+V) to (-V)

                              
                              	
                                 
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Turn Power/VDSL Unit off, check wiring and use a megger to check isolation (500V setting)
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Check two-pin pigtail splice — replace as required
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	• 
                                             	Check slip rings
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                  

               

            

            
               
                  
                     Related topics

                     Defining the IP address on the Processor Unit network adapter

                     Testing the FM90 operational functionality

                  

               

            

         

      

      

         Drawing file

            
                

            

         

         
            
               Topics

               
                  About the drawings in the drawing file

                  Power/VDSL Unit outline dimensions

                  Trawl Unit outline dimensions

               

            

         

         

      


            About the drawings in the drawing file
Relevant drawings related to the installation and/or maintenance of the FM90 are provided for information purposes only.

            
               

               
                  The drawings are not to scale. Unless otherwise specified, all measurements are in inches. The original installation drawings are available by request in PDF and/or SolidWorks format.

               

            

            
               
                  

               

            

         

         

      


            Power/VDSL Unit outline dimensions
            

               

               
                  [image: Image]
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                  [image: Image]

               

            

            
               
                  
                     Related topics

                     Mounting the Power/VDSL Unit

                     Weight and outline dimensions

                     Power/VDSL Unit

                  

               

            

         

         

      


            Trawl Unit outline dimensions

               

               
                  [image: Image]

                  [image: Image]

               

            

            
               
                  
                     Related topics

                     Mounting the Trawl Unit onto the net

                     Weight and outline dimensions

                     Trawl Unit

                  

               

            

         

      

      

         Technical specifications

            
                

            

         

         
            
               Topics

               
                  Introduction to technical specifications

                  Interface specifications

                  Performance specifications

                  Weight and outline dimensions

                  Power requirements

                  Minimum third-wire infrastructure requirements

                  Compass safe distance

                  Minimum computer requirements

                  Minimum display requirements

               

            

         

         

      


            Introduction to technical specifications
These technical specifications summarize the main functional and operational characteristics of the FM90 Multibeam Trawl Sonar. They also provide information related to power requirements, physical properties and environmental conditions.

            
               

               
                  NoteAt Kongsberg Maritime, we are continuously working to improve the quality and performance of our products. The technical specifications may be changed without prior notice.

                  

               

            

            
               
                  

               

            

         

         

      


            Interface specifications
The FM90 Multibeam Trawl Sonar will interface with peripheral systems and sensors using standard and/or proprietary datagram formats.

            
               

               
                  Supported datagram formats for position information
The FM90 supports the following datagram formats for position information.

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	NMEA GGAThe NMEA GGA datagram transfers time-, position- and fix-related data from a global positioning system (GPS).

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	NMEA GLLThe NMEA GLL datagram transfers the latitude and longitude of vessel position, the time of the position fix and the current
                                       status from a global positioning system (GPS).

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	GGKThis third party datagram format contains the vessel’s current position with the assigned coordinated universal time (UTC)
                                    of position, as well as a selection of position quality factors.
                                 

                              
                           

                        
                     

                  

               

               
                  Supported datagram formats for speed information
The FM90 supports the following datagram format for speed information.

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	NMEA VTGThe NMEA VTG datagram contains the actual course and speed relative to the ground.

                              
                           

                        
                     

                  

               

               
                  Supported datagram formats for heading information
The FM90 supports the following datagram format for vessel heading and/or gyro information.

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	NMEA HDGThe NMEA HDG datagram provides heading from a magnetic sensor. If this reading is corrected for deviation, it produces the magnetic heading. If it is offset by variation, it provides the
                                       true heading.

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	NMEA HDMThe NMEA HDM datagram provides vessel heading in degrees magnetic. The datagram format is no longer recommended for use in new designs. It is often replaced by the NMEA HDG telegram.

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	NMEA HDTThe NMEA HDT datagram provides the true vessel heading. The information is normally provided by a course gyro.

                              
                           

                        
                     

                  

               

            

            
               
                  

               

            

         

         

      


            Performance specifications
These performance specifications summarize the main functional and operational characteristics of the FM90 system.

            
               

               
                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Operating Frequency: 200kHz
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Beamwidth: 3° x 20°
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Number of beams: 256
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Swath: 240° x 20°
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Internal Sensors: Depth, Temperature, Pitch and Roll
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Acoustic Sensors: PI/PX 40kHz band
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	TVG setting: Selectable, 20,30, 40 and user log
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Input/Output data: NMEA format
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Depth Rating: 2000 m
                           

                        
                     

                  

               

            

            
               
                  

               

            

         

         

      


            Weight and outline dimensions
These weights and outline dimension characteristics summarize the physical properties of the FM90 Multibeam Trawl Sonar.

            
               

               
                  NoteFor more detailed information about the physical dimensions, see the Drawing file.

                  

               

               
                  Trawl Unit

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Material: Polyurethane with stainless steel fasteners
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Dimensions
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	– 
                                             	Height: 11.5 in (292 mm)
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	– 
                                             	Width: 16 in (406 mm)
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	– 
                                             	Depth: 32.9 in (836 mm)
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Weight in air: 76 lbs (34.5 kg)
                           

                        
                     

                  

               

               
                  Power/VDSL Unit

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Dimensions
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	– 
                                             	Height: 5.22 in (132.6 mm)
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	– 
                                             	Width: 19 in (482.6 mm)
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	– 
                                             	Depth: 18.76 in (476.6 mm)
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                  

               

               
                  Processor Unit

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Dimensions
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	– 
                                             	Height: 2.3 in (58 mm)
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	– 
                                             	Width: 9.8 in (250 mm)
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	– 
                                             	Depth: 6.53 in (166 mm)
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                  

               

            

            
               
                  
                     Related topics

                     Power/VDSL Unit outline dimensions

                     Trawl Unit outline dimensions

                  

               

            

         

         

      


            Power requirements
These power characteristics summarize the supply power requirements for the FM90 system.

            
               

               
                  Processor Unit

                  The Processor Unit and display units require 120VAC or 230VAC and automatically detect the supply voltage.
                  

               

               
                  Power/VDSL Unit

                  The Power/VDSL Unit can be operated with 100, 120, 230, or 240VAC.
                  

                  CautionYou must configure the input supply voltage of the Power/VDSL Unit to match the ship’s mains power. Failure to select the proper input voltage may damage the Power/VDSL Unit.
                     

                  

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Power input: 100/120/230/240VAC, 50/60Hz +/-10%(5AMP)
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Power output: 200VDC 1Amp maximum
                           

                        
                     

                  

               

               
                  NoteThe Processor Unit and the Power/VDSL Unit must be connected to a clean AC power source through a dedicated UPS unit.
                     

                  

               

            

            
               
                  

               

            

         

         

      


            Minimum third-wire infrastructure requirements
The FM90 system provides fast update rates. To sustain the high update rates typical for multibeam sonars, the third-wire infrastructure
                  must be capable of supporting significantly higher data rates than for single beam scanning sonars.

            
               

               
                  Third wire infrastructure requirements:

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	You must have a working voltage rating of 250 VDC minimum.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	The loop resistance, for the entire link from topside to the Trawl Unit, must be less than 100 ohms.
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	You must ensure electromagnetic compatibility of the FM90 installation with respect to cables that are part of other systems used on board.
                           

                        
                     

                  

                  There are three major components to the third-wire infrastructure.

               

               
                  Third-wire trawl cable

                  The third-wire trawl cable connects the Trawl Unit to the ship. The third-wire trawl cable you use should minimize power loss and signal attenuation. The CB6000 armoured coax cable is widely used in the industry, satisfies the power and attenuation requirements, and is recommended
                        for the FM90 sonar system for all vessels where the trawl cable is up to 2000 m in length. Other cable types with similar specifications to the CB6000 may be suitable, provided they include galvanized steel wire armour.

               

               
                  Third-wire deck cable

                  The third-wire deck cable connects the topside system units. Proper deck cable construction and layout, based on best practices for minimizing electromagnetic interference, are required
                        to attain a fast and reliable telemetry link over the third wire. We recommend using a shielded twisted-pair cable for the third-wire deck cable.

               

               
                  Third-wire slip ring

                  The third-wire slip ring connects the trawl cable and deck cable at the winch. The slip ring is a critical system component for both power and telemetry. A quality slip ring provides continuous, steady contact during the winch operation. The slip ring and the associated wiring must be enclosed in a metal housing with a good electrical connection between the
                        housing and the winch frame.

               

            

            
               
                  

               

            

         

         

      


            Compass safe distance
If you place any of the FM90 units on the bridge, you must observe the physical distance to the compass.

            
               

               
                  Processor Unit

                  Standard compass: 200 cm
                  

                  Other compass: 140 cm
                  

               

               
                  Power/VDSL Unit

                  Compass safe distance: 30 cm
                  

               

            

            
               
                  

               

            

         

         

      


            Minimum computer requirements
Although a computer can be ordered from Kongsberg Maritime as a part of the FM90 delivery, it is also possible to purchase one locally.

            
               

               
                  If you purchase a computer locally, make sure that the chosen model meets the functional and technical requirements.

                  It is important to make sure that the chosen computer model is relatively new with sufficient processing power, a high performance
                        graphic adapter, and a high speed network adapter.

                  The computer must be able to facilitate the various interface requirements made by the FM90, and you may need to add extra Ethernet and serial adapters.

                  NoteThe computer design and construction must allow for maritime use, easy access to connectors, parts and cables, and a safe
                           installation.

                  

               

               
                  The minimum technical requirements are:

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Processor: 1.7 GHz, Intel Core i7
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Memory: minimum 8 GB
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Hard disk: minimum 512 GB
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Network interface: 10/100/1000 Mbps
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Operating system: The FM90 software has been designed for 64-bit Windows 10. It will also work on 32-bit systems. Windows 7 is also supported.
                           

                        
                     

                  

               

            

            
               
                  

               

            

         

         

      


            Minimum display requirements
Unless specifically ordered, the FM90 is not provided with a display. The display must then be purchased locally.

            
               

               
                  You can use one or two displays on your FM90 Processor Unit depending on personal and/or operational preferences.

                  NoteMake sure that the chosen display meets the FM90 requirements. The design and construction must allow for marine use, and the display must be able to withstand the movements and vibrations
                           normally experienced on a vessel. Verify that you have easy access to cables and connectors, and that the display can be installed in a safe and secure way.

                  

               

               
                  The minimum technical requirements for the display are:

                  
                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Resolution:
                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	– 
                                             	Minimum: 1280 x 1024 pixels
                                          

                                       
                                    

                                    
                                       
                                       
                                       
                                       
                                          
                                             	
                                             	– 
                                             	Recommended: 1920 x 1200 pixels (or better)
                                          

                                       
                                    

                                 

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Video interface: The video interface must match the output format(s) provided by the Processor Unit.The Processor Unit may offer video output on several formats. Investigate your options before you purchase a display.

                              
                           

                        
                     

                     
                        
                        
                        
                        
                           
                              	
                              	• 
                              	Physical screen size: The screen size depends on personal and/or operational preferences.The FM90 software supports 16:9 displays.
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