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INTRODUCTION


The purpose of this document is to define the characteristics and specifications of the Coastal Systems Station (CSS) 11m Nautica RIB and its remote and autonomous capability.  This document constitutes Government Furnished Information (GFI) to facilitate the development of Full Proposals in response to BAA 02-010 "USVs for MCM."  The 11m RIB, with unmanned capability as defined herein, constitutes Government Furnished Equipment (GFE) in the event that a contract is awarded to one or more Offerors.  Modification of the craft and/or remote/autonomous system, for achieving the objectives of the demonstration effort as defined in the Full Proposal, is the responsibility of the Offeror(s).   

Further information related to the specifications of the CSS 11m USV may be obtained from Dr. Ron Peterson, ONR 321 (Ronald_Peterson@onr.navy.mil).

DESCRIPTION OF BASIC CRAFT

The 11-meter RIB (rigid-hull inflatable boat) was manufactured by Nautica International, Inc.  The craft is shown dockside at CSS in Figure 1.  CSS took possession of the boat in 1997 and has since modified the craft and developed a rudimentary Ground Control Station (GCS) for unmanned capability.  The craft is powered with twin 307 hp Cummins diesel engines and direct-drive Hamilton Jet 291 waterjets.  Lightly loaded and running at 2800 rpm, the RIB is capable of approximately 37 kt in calm water.  Total payload capacity, as stated in the manufacturer's manual, is approximately 4700 lb (fully loaded with fuel).  Physical features of the basic craft are summarized in Table 1.

DECK AREAS AND LOADING

The craft primary deck areas are shown in Figures 2 through 4 (figures are shown at the end of the document).  Figure 2 shows the principal dimensions of the deck layout.  CSS possesses a full set of working drawings that detail the 11m RIB hull and deck construction.  

Figure 3 is a photograph of the deck area aft of the operator's console.  CSS engineers fitted an aluminum plate to this deck area for supporting loads.  During a recent test CSS successfully installed a 2000 lb load (auxiliary power unit) on this deck plate.  This plate was designed to carry much greater load, but further investigation is recommended to determine the maximum load capacity of this deck area.  

Figure 4 is a photograph of the deck area over the engines and near the aft end of the craft.  This area is not currently designed to support heavy loads but CSS engineers have 

Table 1.  Nautica 11m RIB Physical Data

	FEATURE
	DATA

	Manufacturer
	Nautica International, Inc.

	Hull Material
	Fiber reinforced plastic with kevlar, e-glass, s-glass, 

and vinylester resin

	Engine Type
	Twin Diesel

	Engine Make and Model
	Cummins 6BTA5.9-M3

	Fuel Capacity
	200 gal diesel

	Propulsor Type
	Twin waterjet

	Waterjet Specs
	Hamilton Jet, HJ 291, 10.0 in impeller dia

	Reduction Ratio
	1:1

	Continuous Engine Power, total (brake hp)
	614 hp

	       @ Boat and Engine Speed 
	37 kt @ 2800 rpm

	Maximum Engine Power, total (brake hp)
	710 hp

	       @ Boat and Engine Speed 
	40 kt @ 3000 rpm

	Geometry
	

	     Length O/A 
	35.30 ft

	     Length W/L 
	30.83 ft

	     Beam Overall (tubes inflated)
	11.20 ft

	     Beam at Chine (at transom)
	8.10 ft

	     Deadrise at Transom 
	21 deg

	Displacement
	

	     Light Displacement (no fuel, no payload)
	14,100 lb

	     Maximum Fuel Weight
	1400 lb

	     Payload Capacity
	~4700

	     Full Load Displacement
	~20,200 lb

	Nominal Performance (calm water)
	

	     Displacement
	15,400 lb

	     RPM 
	2800 rpm

	     Speed 
	37 kt

	     Fuel Consumption
	29.8 gal/hr

	     Range (total)
	248 nm

	     Endurance 
	6.7 hr


determined that the support structure may be modified for greater load capacity.  This is another deck loading issue that requires further investigation.

Figure 5 is a photograph of the current method used by CSS for mobile crane launch and recovery of the craft to and from the dock.  The boat is lifted with a four-point harness, with three lift points, two aft and one forward.

ONBOARD POWER AND ELECTRONICS


The craft is currently fitted with both 12 and 24  VDC power, produced by an alternator driven from each diesel engine.  One of the engines also drives a small hydraulic unit.  The craft currently has one console-mounted VHF radio for ship-to-shore communications, and one console-mounted AshTek GPS unit.  The craft also has a Furuno MK 4 radar.

REMOTE AND AUTONOMOUS CAPABILITY

GENERAL 


The craft is outfitted with a rudimentary remote and autonomous control system, described in the following sections, that will be made available to the winning Offeror(s). 

ONBOARD CONTROL SYSTEM

The remote control system is a Controlled Area Network (CAN) which consists of control modules linked in a network.  The system is shown in Figure 6.  Each of the modules is capable of 5 volt analog input and output and digital I/O and RS-232 communication.  The software within the CAN is written in C, is Navy-owned, and will be made available to the winning Offeror(s).  The CAN system allows maximum expandability for modifications by adding a module and programming the module for the task.  Modules may be replaced easily, and troubleshooting is much simpler than with a conventional analog control system.  

Each CAN node includes a computer and interfaces for supporting a specific function.  Current nodes and their functions onboard the 11m RIB include:  

1)  Control Node,

2)  Rudder Position Feedback,

3)  Compass (heading),

4)  Rudder Position Control,

5)  Radio Control,

6)  GPS,

7)  Engine Throttle Control, and

8)  Engine Speed (rpm).

Additional nodes may be readily installed for other feedback information, or control of other payloads and systems.  

RF LINK


CSS currently operates the RIB with a narrowband 900 mHz RF link that includes a  one-watt RF modem onboard the craft and a one-watt RF modem adjacent to the GCS.  The modems are manufactured by FreeWave.   The antennas on the craft and with the GCS are also manufactured by FreeWave.

GROUND CONTROL SYSTEM


The CSS-developed Ground Control System is PC-based.  The GCS pass C&C data to the craft, and receives and displays rudimentary craft status data.  The operating system is Windows NT and the software is written in C and VisualBasic.  The GCS software is Navy-owned and will be made available to the winning Offeror(s).  The graphical-user-interface developed by CSS displays craft latitude and longitude, speed, and heading (from the GPS receiver and compass onboard the RIB), and also displays a map showing the craft path, waypoints and waypoint tracks.  From the GUI, the operator can control the craft in one of the following unmanned operational modes.


Rudder Mode (for Tele-Operation).  Rudder position is commanded with a mouse on the boat control GUI on the GCS monitor.   This is a form of tele-operated remote control, but full tele-operation requires onboard ahead-look video that currently is not onboard the craft.

Heading Mode (for Tele-Operation).  A compass heading is commanded with a mouse on the boat control GUI on the GCS monitor.  This is a second form of tele-operated remote control, that requires onboard ahead-look video that is currently not onboard the craft.

Waypoint Mode.  A series of waypoints are defined by the operator at the GCS and transmitted via the narrow-band  RF link to the craft, for execution by the rudder control node within the CAN.

Loiter Mode.  A series of waypoints are defined by the operator at the GCS and transmitted via the narrow-band  RF link to the craft, for execution by the rudder control node within the CAN.  When the final waypoint has been reached, the series of waypoints are retransmitted to the craft and execution of waypoint points begins again.

The onboard control system may be adopted and/or modified at the discretion of the winning Offeror(s).  Candidate modifications to the onboard system include, but are not limited to:  

1) the addition of a video system for monitoring onboard systems, observing MCM operations, and for remote tele-operation, 

2) creation of a track mode, 

3) the integration of additional CAN nodes for control of MCM payloads, and

4) the integration of additional subsystems and nodes for monitoring of onboard systems (eg, leak detector), for display on the host-ship workstation monitor.
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Figure 1.  CSS Nautica 11m RIB
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Figure 2.  Deck Layout
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Figure 3.  Work Deck Shown with Stand-up Bolster (Removed)
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Figure 4.  Aft Deck (Engine Cover) (Shown with Lifting Harness)
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Figure 5.  Launch and Recovery
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Figure 6.  Craft Control System
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