Raymarine Electronics Installation for Kadey-Krogen 55 Expedition and Tender
The Kadey-Krogen 55 is a true all-weather, all-water cruising boat with extended range capabilities.  This boat has the capability to cruise anywhere the owner dreams to take it. Because of this, it demands a navigation system that is technologically sophisticated, yet extremely rugged.  Long ocean passages with less-than-comfortable weather conditions will be a reality for it.  

The electronics should not be the adventure.  They are just a part of the vehicle to take you there.  The solution should be intuitive and easy-to-use.   The electronics should make the Captain and Navigator’s jobs easier for them, and provide them the right information, at the right time, in the right place. 
Core System: Raymarine G-Series

The G-Series High Performance Navigation System from Raymarine is the ideal electronics solution for the Kadey-Krogen 55.  The modular G-Series system can be easily tailored to distribute essential navigation and monitoring information throughout the vessel.  

The heart of this G-Series system will be a pair of GPM400 processor modules.  These high-speed processors are pre-loaded with Navionics Platinum cartography for North America and Europe.  Additionally, they contain Navionics Gold level cartography for the rest of the world, catering to this boat’s worldwide cruising capability.  No matter where the boat travels, the G-Series has the charts already installed and ready-to-navigate.  

Each GPM400 processor will be mated to a G190, 19” ultra-bright sunlight viewable marine display.  These displays offer the Captain and Navigator superior visibility under any lighting conditions from direct tropical sunlight to the darkest moonless nights.  The 1280 x 1024 native resolution produces images of the navigational charts, Super HD Digital Radar, HD Digital Sounder and other displays that are simply stunning.  In addition to the G-Series system, the monitors can accommodate seven additional sources such as computers, night vision cameras, satellite television receivers, DVD players and more.  The monitors also support picture-in-picture and picture-by-picture modes so you have the capability to monitor your navigation system and another source simultaneously.
Control for the system in the pilothouse would be via a G-Series Compact Keyboard.  This small, flush mountable keyboard has all of the necessary keys to independently control both monitors.  The system will also be augmented with two (or more) G-Series Wireless Command Center keyboards which will work anywhere onboard.  The wireless keyboards allow you to sit back in the Captain’s chair (or wherever you have visibility of the system) and control it in comfort.
Instrumentation and Data Monitoring: Raymarine ST70+

Above the main helm in the pilothouse we will install a second tier of full-color instrumentation from our ST70+ line.  These high-resolution, 6.5” color displays are the ideal place to display critical information like water depth,  wind speed and direction, engine data, navigation status and more.  Like the G190 Marine Displays, these are sunlight viewable during the day, but are easily switched at the press of a button for optimal night-time viewing.  They are conveniently controlled by a small, flush-mounted keypad on the console so there is no need to reach or stretch to make adjustments.  These digital displays will also be complemented by ST70+ analog repeaters for wind speed and direction as well as rudder angle.  The large, easy-to-read traditional needle readouts are perfect for at-a-glance viewing.
Behind-the-Scenes Sensors and Equipment

The primary G-Series system and ST70+ instrumentation is fed by a highly-integrated network of sensors including Radar, Sonar, Global Positioning System (GPS), Automatic Identification System (AIS), real-time satellite weather, engine data monitoring and video surveillance.

Radar:  The Kadey-Krogen 55 is engineered to be an all-weather, any-water global cruiser.  Radar will be a critical component for general navigation and collision avoidance as well as night time and poor weather operations onboard.  To ensure maximum capability and redundancy, we have specified a two-antenna installation which would not be atypical for a boat of this capability.  

The main radar will be a Raymarine RA3072SHD Super High Definition open-array scanner.  This unit has a 72” open-array scanner with an ultra-narrow 1.1° horizontal beam width, 12 kW of power and a 72 nautical mile range.  That, combined with Raymarine’s Super HD Digital Processing combines to present a super-detailed radar presentation with lifelike clarity.  
The secondary radar will be Raymarine’s new RD424D Digital Radome scanner.  With 4kW of transmit power and a 48 nautical mile range this radome is built to perform and is great solution for both close-in and long range monitoring.

The G-Series system includes a 25 target MARPA collision avoidance system standard.  

Sonar/Fishfinder:  No matter whether the owners are hard-core fishermen or just casual cruisers, all boaters can see the benefits of installing a high-power imaging sonar/fishfinder unit.  In addition to seeing fish and other objects in the water, the imaging sonar provides the Captain with a higher level of situational awareness than a numerical depth sounder alone.  Bottom contour, bottom density, and lifelike detail of the bottom structure are amongst the things that are useful for the cruising boater to know.  This Kadey-Krogen 55 will have Raymarine’s DSM300 HD Digital Sounder unit and a B260 through hull transducer.  This will give the boat the best possible underwater imagery at all times, without the need for any manual tuning or tweaking.  The DSM300 has 1000 Watts of transmitter power, coupled to a digital receiver running Raymarine’s patented HD Digital processing.  This dual-frequency (50/200 kHz) unit is capable of operating in both shallow and deep water.

Automatic Identification System (AIS):  In addition to the radar’s target tracking capability, the Kadey-Krogen 55 will see and be seen in traffic thanks to Raymarine’s AIS500 Class B AIS transponder.   Overlaying target data onto both the radar display and the electronic chart display, the AIS500 provides the Captain with an outstanding view of the commercial shipping and AIS-equipped pleasure craft around him.  Raymarine’s G-Series system also features an exclusive feature called Buddy Tracking.  The MMSI numbers of familiar vessels can be programmed into the G-Series system.  When any of these vessels appear on AIS, they are called out on the chart and radar display with a name you can specify and a unique AIS “buddy” symbol.  This makes it easy to identify friends’ boats, or to keep track of the flotilla when transiting in a group.
For easy identification and tracking of the boat’s tender, we would also propose installing an AIS500 transponder on the tender along with a Raymarine A70D compact chartplotter/fishfinder unit and Ray 49 Class D VHF radio.
Weather and Environmental Data:  The Kadey-Krogen 55 will be fitted with an array of sensors for alerting the crew about the outside environment.  An ST70 wind pod and masthead transducer will measure wind speed and direction.  This data is repeated across the networking to the G-Series, ST70+ Displays and the analog wind readout in the pilothouse. 

An ST70 speed and temperature pod, along with a bronze through hull transducer for these sensors will be fitted.  Adding these additional sensors allows the monitoring of the boat’s speed through the water and the sea water temperature.  Having the speed through water value available is important for many advanced navigational calculations that can be automated on the system like real-time set and drift, true wind speed and direction, and velocity made good.

The G-Series and ST70+ systems can combine the feeds from all of these sensors to make navigation easier.  For example, the system will use feeds from the GPS, speed transducer, wind transducer and compass sensor to calculate the real-time set and drift effects cause by wind and current.  The G-Series electronic chartplotter will display the vectors so at-a-glance the Captain can see how wind and currents are impacting the motion of the vessel.
The boat will also be fitted with the SR100 SIRIUS Marine Weather Receiver, which streams live up-to-the-minute weather data to the G-Series navigation system.  SIRIUS Satellite Radio has partnered with WSI, the world’s leading provider of weather data to industry and transport, and also parent of The Weather Channel, to deliver the most accurate and up-to-the minute weather and forecast information available.  NowRad Doppler Weather radar, sea surface temperature, text advisories, buoy reports and more are all available on the system.  Best of all the weather system is GPS-aware, meaning it delivers weather data that’s relevant to the boat’s current position first.  Also, by being GPS aware the system can immediately alert you to breaking weather information and storm warnings.

Safety and Surveillance:  Crew safety and vessel security are an integral part of this proposal.  To ensure everyone remains on board at sea, we will fit the boat with Raymarine’s LifeTag Wireless Man Overboard system.  Using Zigbee secure wireless communications, each crewmember can be issued a small LifeTag pendant which is easily worn on the wrist or arm, clipped to their belt, or attached to a life vest or foul-weather garment.  Up to 16 pendants can be monitored by the LifeTag base station at a time.  If a user goes overboard, the base station will alert the Captain and crew to the emergency by sounding the included man-overboard alarm.  Furthermore, LifeTag is integrated into the navigation network and will automatically trigger the man-overboard response mode on the G-Series Navigation System.  This includes automated actions like marking the GPS position of the alarm, automatic reporting of bearing and range to the alarm position, calculation of elapsed time in the water, and other actions. 
On the surveillance side of things we will monitor the interior and exterior spaces of the boat using a series of Raymarine CAM100 and CAM50 marine cameras connected to up to two GVM400 Video Modules.  Each GVM400 can connect to four video cameras, giving you a maximum of eight cameras on the system.  Through the G-Series interface you can look at any of the eight cameras from any G-Series display.  You can also set the system up to cycle between cameras automatically.  The CAM100 is Raymarine’s heavy-duty day and night camera designed for outdoor or exposed installations.  Fully waterproof, this camera has integrated zero-light capability.  In darkness the camera has its own bank of infrared illuminators that give it the ability to see to a range of about 30 feet.  This makes the CAM100 ideal for monitoring aft-decks, foredecks and engine-room spaces where visible illumination unavailable or undesirable.  By day the CAM100 provides full-color, high resolution video.  Interior spaces like common areas, passageways and the pilot house can be monitored by sleek, full-color Raymarine CAM50 dome cameras.
Engine Date Monitoring:  Raymarine’s G-Series and ST70+ systems can monitor the data from NMEA2000 compatible engines and generators.  Up to three main engines and four auxiliary generators can be monitored.  Parameters include tachometer, oil pressure, fuel pressure, turbo boost pressure, electrical panel data and much, much more.  ST70+ instruments further can monitor fuel, freshwater, gray water and black water tank levels.

Communications

A vessel the size of a Kadey-Krogen 55 requires reliable bridge-to-bridge communications capability.  In the pilot house the ship’s primary bridge-to-bridge will be a Raymarine Ray218 VHF radiotelephone.  This radio provides the very latest Class D Digital Select Calling capabilities including distress calling and position polling.  The Ray218 also features an external loudhailer and automatic fog signal generator.  The Ray218 can be remote controlled from a second location using our RayMic second station microphone.  We would propose mounting a RayMic down below in one of the common areas for convenient access when at anchor or in-port, or on one of the bridge-wing control stations.
A backup VHF radio is a convenience and a necessity on a boat of this size.  Near the chart table, we will install a Ray55 DSC VHF radio.  This radio offers nearly all of the same features as the Ray 218, minus the loudhailer and foghorn.  This radio is also remote controllable using a RayMic.  The second station capability of this unit could be installed in a locker on the aft-deck, in the owner’s stateroom, or on the opposite bridge-wing control station.

The tender would also be well equipped with an ultra-compact Ray49 DSC VHF radiotelephone.

Entertainment Options

For entertainment at sea, this vessel will be fitted with a Raymarine 60STV-HD Satellite Television Antenna System.  With multi-satellite support for DirecTV, Dish Network and Express Vu, the 60STV offers superior coverage anywhere in North America.  Raymarine’s exclusive Wide Range Search algorithms and Dynamic Beam Tilting (DVB) technologies make satellite acquisition and tracking fast, steady and reliable in even the most extreme weather conditions.

Fully stabilized to counter the motion of the boat while underway, 60STV also features conical scanning for maintaining the strongest possible signal, and a unique rotating sub-reflector minimizes the need for constant dish movement resulting in much quieter operation than competitive units.

60STV’s standard dual LNBs offer support for multiple receivers (think TV in multiple staterooms) while its simplified cabling makes installation easy.  

The boat is also equipped for SIRIUS Satellite Radio via the SR100 SIRIUS Marine Weather Receiver that is already installed.  The SR100 is a dual-receiver unit and can access SIRIUS Satellite Radio’s 130 channels of digital music, news, sports, talk and much more. 
Autopilot System

For long passages and saving fuel nothing beats the convenience of an autopilot system.  This boat will receive Raymarine’s latest generation SmartPilot X-30 hydraulic autopilot system with a combination of fixed and wireless controllers.  The X-30 autopilot core pack features an integrated rate-gyro sensor which enables the autopilot to detect the most subtle yawing motions of the vessel.  Knowing this the autopilot can make smarter decisions about how to best hold the boat on course, minimizing large-scale movements of the steering gear, and saving fuel.

Fully integrated with the rest of the navigation system, the X-30 autopilot can steer to a heading in its simple mode, or it can steer to a waypoint or route from the G-Series navigation system.  Should the desire to fish strike, the X-30 also features programmable trolling patterns such as figure-eights, search patterns, box patterns, etc.

The primary interface to the autopilot system will be the ST70+ Remote Autopilot Keypad (Powerboat), which can be flush mounted on the main helm console.  The primary readout will be one of the overhead ST70+ digital displays.  Additionally, the G-Series Navigation System allows for integrated autopilot controls in the chartplotter itself.  For example, when you designate a waypoint or route for navigation, the chartplotter will display a prompt asking if you wish to engage the autopilot system.  Another convenient addition will be the Raymarine SmartController Wireless autopilot controller and data repeater.  SmartController allows you to easily start or stop the autopilot, change course, dodge around obstacles, and also monitor vital navigation data all wirelessly.

The X-30 core pack will feed its high-speed heading output back to the G-Series system to support advanced features like MARPA target tracking in the radar system, and radar/chart overlay in the electronic chartplotter.

As a convenience, one of the overhead displays in the pilothouse will be an ST70+ analog rudder angle indicator.  Additional units could be added to the wing stations if desired.

Distributed Monitoring and Control
On a boat of this size, the action is not always happening in the pilot house.  That is why we have provided for distribution and monitoring of our navigation systems throughout the boat.  Each of the GPM400 processor modules at the heart of the system features dual video outputs.  One of each will go to its respective G190 monitor in the pilothouse.  The secondary outputs will go to LCD or Plasma televisions mounted below in the main salon and owner’s stateroom.  
Using a wireless G-Series Command Center Keyboard, we can offer the Captain and crew full control of the system from any of these locations.   We will fit a wireless keyboard for the main salon area and another for the owner’s stateroom.

 By simply toggling the video source on the television to the input from the bridge, we can now see and control the system.  For example, one could have the radar and chartplotter visible in the main salon while they are at anchor and keep a watch on the surrounding traffic and the boat’s position in the anchorage.  They could call up the video feed from any of the boat’s onboard CAM50 or CAM100 cameras to see what is happening elsewhere on board.
Tender Electronics
A vessel like a Kadey-Krogen 55 is built for adventure.  Often, those adventures can take you to places too small for the mother ship to reach, so a well-equipped tender becomes a must.  Stepping off of the big boat and onto the small one does not mean sacrificing any of the data to which you’ve become accustomed.   Raymarine can duplicate the same great features and technologies of the mother ship n an extremely compact and cost-conscious manner onboard the tender.

Primary navigation and data display will come from a Raymarine A70D Chartplotter/Fishfinder unit.  You will find that the user interface and experience is 99.9% common between our big-boat G-Series and our small-boat A-Series product line.  The A70D is a Navionics Platinum compatible color chart display with an integrated HD Digital Fishfinder.  Just like G-Series, it can be customized to display any combination of full-screen or split-screen GPS, Chartplotter or Fishfinder.  This all-inclusive system has its own built-in ready-to-navigate charts of North America, as well as an internal high-sensitivity GPS receiver.  Also built-in is a compact version of our HD Digital Sounder Module.  The A70D’s sounder has dual frequency and 500 watts of power.  The kit includes a dual-frequency, transom-mounted depth, speed and temperature transducer.

To monitor the location of the tender from the mother ship, and vice-versa, we will install an AIS500 Class B Automatic Identification Receiver on the tender as well.  Now, as long as the tender is within VHF range of the mother, they will be visible to each other on both chartplotter and radar.  The A70D display on the tender is also AIS compatible.  This will further enhance the visibility of the tender to surrounding traffic too, as the AIS500 lets you both see and be seen by other AIS equipped vessels.

Communications onboard the tender will be via a Ray49 ultra-compact, Class D Digital Select Calling VHF radiotelephone.  This ensures the tender will be heard loud and clear at all times.
Consider these options for the future too.  The tender’s A70D is also compatible with the SIRIUS Marine Weather Service and Satellite Radio.  Should you find that you are often taking the tender on extended trips, the Raymarine X-5 SportPilot is an easy-to-install autopilot system for small boats, RIBs etc. that can also be interfaced to the A70D.  Finally, is the tender’s outboard supports NMEA2000 engine data (many now do), the A70D can read and display its engine data too, just like we are doing on the big boat.
