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I - OBJECTIVE

1.
The objective of this project is to acquire and provide the means for safe navigation on the Caribbean Sea. 

2.
An additional objective of this project is to acquire the means for expeditious handling of vessels.

II - INTRODUCTION

Currently, the Caribbean Sea area encompasses the economic regions of Southern United States of America, Eastern Coast of Mexico, Honduras, Belize, Guatemala, Nicaragua, Panama, Coumbia, Venesuela, and many island Nations located bounded on the north East by the West Indies, on the south by South America, and on the west by Central America and are emerging as a dynamic force within the Caribbean economic market.

Approximately 50 million people inhabit the Caribbean Sea area. The majority of the inhabitants reside in cities with a population of at least 50,000. However, there exists a total of 49 cities that are spread throughout the Caribbean Sea area where the number of inhabitants increase to 100,000. With the presence of an effective transportation network of railway, automobile, international airports, 76 significant Sea Ports providing for numerous ferry connections and Sea routes linking the Caribbean States, technology parks, and centers and well-known tourist sites, investment opportunities in the Caribbean Sea area are increasing in attractiveness.

Not to be forgotten is the present modernization and expansion of productive capacity, infrastructure and environmental protection occurring in the Caribbean that will only benefit trade between Caribbean countries and other world trading countries. Therefore, it is expected that with the further cooperation and liberalization within the Caribbean, the importance and level of trade, both on land and by sea, in the entire Caribbean Sea area will grow significantly.

Since the early 1990's, an explosion in surface vessel traffic activity, on the Caribbean Sea, heightened by increased trade and tourism,  has convinced the CARICOM, to create the Caribbean Sea Navigation Development Authority. The Caribbean Sea Navigation Development Authority is charged with the responsibility to protect and expedite the vessel traffic moving on the Caribbean Sea.


The Caribbean Sea Navigation Development Authority, acting under the authority of the CARICOM, is seeking long range solutions using advanced technology, including such innovations as automatic, radar controlled, vessel traffic avoidance, and collision alert systems, that are computer controlled.


The envisioned systems would employ emerging technologies to provide better performance and reliability than previous control systems. It would ease the workload of control personnel and foster higher productivity to address the even greater vessel traffic demands that lay ahead.


Any system to be presented for evaluation must meet and consider the basic requirements: 1. Protect and Expedite, 2. Redundant and Reliable, 3. Flexible, and 4. Future growth and expansion capability.


The safety of a waterway begins with a total understanding of the waterways that vessels and their crews, passengers, and cargoes use.


With an understanding of the waterways,  up to date, reliable navigation maps and charts can be produced to insure knowledgeable and safe navigation.

 
Safe navigation requires navigation aids that assist the vessel pilot to avoid hazards to navigation.


Properly marked navigation routes assist in the protection of vessels and their crews and cargoes.


Vessel safety insures safe passage of  crews, passengers, and cargoes. Poorly constructed vessels endanger both crews, passengers, cargoes, other vessels, and the waterway in which they operate.

Vessel construction and maintenance inspections  insure that  vessels provide safe reliable transportation.

Crew training  and inspection insures safe, efficient,  navigation and vessel operation on waterways.

Navigation control  reduces vessel congestion, incidents of collision, ramming, and grounding. 

Observance of navigational  rules-of-the-road, properly marked waterways, vessel operation, crew training, and enforcement, insures safe vessel passage. 

Note: 

1.
Safe Navigation is defined as those measures necessary to ensure the safety of vessels, crews, passengers, and cargoes.

2.
The  expeditious handling of vessels is defined as those measures necessary to move vessels from point to point  as safely and promptly as possible.

III - SCOPE OF WORK

Contractor is requested to:

Task  1. Perform a complete hydrographic and topographical survey of the Caribbean Sea.
It is envisioned that a totally new hydrographic and topographical survey will have to be performed in order to produced computer generated maps with an accuracy of 1 meter. Available maps and charts require modern digital mapping techniques in conjunction with modern Differential Global Positing which uses five or more GPS satellites to insure proper geodetic location. It is anticipated that aerial photographics of the Caribbean Sea will be required. The contractor may negotiate the procurement of the aerial photographics with other Caribbean Sea agencies as necessary or contractor can provide the necessary equipment. The contractor will need to supply the DGPS and control points during the photographic mission. Side looking SONAR is available for hydrographic mapping, again the contractor may negotiate with other Caribbean Sea agencies as necessary or the contractor can provide the necessary equipment. 
Task 2. Identify and properly mark, for weather and visibility conditions, hazards to navigation, on the surface, under the surface, and bordering land surface of the Caribbean Sea.   It is anticipated that the contractor will mark safe channels for navigation for vessels under the control of the MTMC using United States Coast Guard approved procedures and recommendations for safe Caribbean Sea navigation.

Task 3. Establish waterway  navigation regulations, operating manuals, and chart booklets for commercial vessels containing rules and regulations and waterway toll schedule. It is anticipated that the contractor will utilize United States Coast Guard approved procedures and recommendations for safe Caribbean Sea navigation.

Task 4. Inspect all commercial vessels for safety of their equipment and cargo storage. It is anticipated that the contractor will utilize United States Coast Guard approved procedures and recommendations for safe Caribbean Sea vessel operation and safety.
Task 5. Instruct crews and captains in the proper implementation and  use of navigation, basic boating, sailing and seamanship skills,  principles of sailing and navigation, basic  First Aid, Cardiopulmonary Resuscitation (CPR), and basic communications skills.
Training is one of the most important components of the project. Training insures that  personnel, on all levels, receive a thorough class room and hands-on field presentation in important navigational skills, emergency medical aid, fire protection, and establish a basic foundation of essential knowledge for safe operation of vessels, equipment,  and provide real "hands-on" experience prior to assignment of operational duties. Completion of training courses will be required for authorization to continue working as a crew member or captain on the Caribbean Sea.

The primary training  goals of  marine personnel should be the following:

1. To increase safe operational performance measures for vessels. This factor has a major impact in the present and projected tourists demand and vessel utilization.

2. To provide the means of upgrading and modernizing the basic seamanship skills of individuals, crews, and captains through improved training.

Task 5a. Design and develop educational programs to be presented and accomplished by experienced and inexperienced trainees.
Some of the required educational tasks from the contractor will include the following:

	Item
	Task

	1.
	Prepare a Plan of Instruction

	2.
	Prepare a course of instruction

	3.
	Prepare a lesson plan

	4.
	 Prepare training materials (i.e.  manuals, checklists user guides, video).

	5.
	 Prepare basic English language training skills

	6.
	 Prepare basic navigational technical courses

	7.
	 Prepare basic communication and teamwork courses

	8.
	 Prepare basic time scheduling courses

	9.
	Establish a library of basic  supporting documentation; educational materials, technical literature, and basic sailing regulations and rules.

	10.
	 Adapt training courses to provide specialized new techniques  and data in all aspects of system operation and maintenance.

	11.
	Establish and set standards to be used for evaluation tests for training and  educational level, and end-of-course standards.


Task 5b. Establish the "Caribbean Sea Institute". 

A "Caribbean Sea Institute" should be established in order to upgrade the professional qualifications of vessel captains and crews.  The Caribbean Sea Institute will arrange for and instruct both beginning and existing personnel in the science of navigation and  the skills of seamanship. A partial listing of mandatory courses are the following:



Recommended Training courses to be offered:

	Item  
	Description            
	Duration

	1.
	Navigation regulation course  

2 hours per day      
	100 hrs

	2.
	Navigational - aid systems -rules-of-Sea, basic pilot training

2 hours per day
	150 hrs

	3.
	Life saving systems, First Aid, CPR

2 hours per day
	50 hrs

	4.
	Fire fighting systems (theory + Practical)

2 hours per day
	50 hrs

	5.
	Surveying systems

2 hours per day
	100 hrs

	6.
	Basic voice radio operations and procedures

2 hours per day
	50 hrs

	7.
	Teamwork training - working with crews

2 hours per day
	40 hrs


* 540 hrs/ 8 hours per day 12 weeks - 14 weeks

need more CPR and  First Aid practical American Red Cross Training courses.

Task 6. Establish a Centralized Vessel Control System.

A centralized vessel control system should be developed that will positively identify and locate all participating vessels in real-time. The data generated from this primary system must be processed, disseminated, and stored throughout the system to be available for other applications. 

The system should monitor conformance to vessel schedule on a real-time basis to ensure that Caribbean Sea  operations remain within operational constraints. A schedule conformance summary report should be available on a scheduled basis at the shore monitor station. This report should indicate whether operating vessels are within schedule tolerance to execute Caribbean Sea vessel operations "as planned". This report will provide a snapshot of estimated tourist load-factor at historical sites and ports as well as vessel load-factor at all Caribbean Sea facilities. When schedule or load-factor violates preset thresholds, an out-of-bounds alert must be issued to shore station operators.

When an out-of-bounds schedule or load-factor condition is detected at the shore station monitor, the system must provide automated tools to reschedule assets. Rescheduling of assets must minimize impact to vessel itineraries. Manual over-ride of automated scheduling must be supported.
Concept System Capabilities:
The system should provide the Main Traffic Management Center with the following capabilities:

1. Accurate determination of the location of each equipped vessel.

2. High resolution color graphic map displays to show the position of  the vessels.

3. Capability to show the previous path of each vessel.

4. Tracking vessels position with capability of simultaneous tracking of up to 500 vessels.

5. Emergency status of all vessels.

6. Capability of designating and separately displaying special temporary groups of vessels.

7. Tracking and identifying vessels that belong to different departments; i.e. fire fighting, emergency, etc.

8. Instant positioning of all vessels with respect to the position of any other vessel or pre-determined sites such as berths, locks etc. The vessel or site which is the focus of attention then becomes "highlighted" with respect to the position of all vessels in the system.

1. A computer system which will automatically interrogate and plot geographically vessel position on a visual graphic display.

2. Computer generated maps which geographically indicate the position of the vessels.

3. Radio system interface equipment that receives the data transmitted from the vessels and transmits polling commands to the vessels.

4. Three work stations for dispatching and monitoring.

5. Wall mounted high resolution rear projection liquid-colored graphic video projection system.

6. Vessel Equipment:

Designated vessels should be equipped with special DGPS receivers that are connected with stand-alone VHF/ UHF transceivers. This equipment will continuously track the geographic location of the vessel and transmit the information to the Main Traffic Management Center using two-way radio. Multiple channels should be used throughout the area to ensure good geographic coverage. 

Each vessel shall be provided with a notebook computer and software to assist the pilot and captain in Caribbean Sea navigation. GPS data shall be fed into the notebook. Each notebook computer shall have software running off of the hard disk drive or off of a CD-ROM drive. The software must provide: 1) rasterized chart information, 2) vectorized symbolic information zoomable over a wide range, 3) a 3D display of the Caribbean Sea, it’s islands and ports, as well as surrounding terrain and 4) a Microsoft Windows environment with multi-window display. 

These points should have the following attributes:

1) Charts: zoomable over a useful range and into port level detail if such charts are available, the vessel icon stays centered on the chart display unless approaching the edge of a chart image, ability to look ahead or around (browse) a chart image being used for navigation with automatic snap back to the current location after a few seconds,  browsing of one or more chart images in one window while navigating in another, concentric ranging circles of known diameter drawn around the vessel location to estimate distances, user enterable waypoints displayed on the chart (lat/long capture and store), a circle in the vessel icon the center of which is the exact lat/long location as received by the GPS.

2) Symbols: a vectorized display showing the shoreline and islands of the Caribbean Sea, cities, buoys, lighthouses and other objects relevant to navigation, north-up or course-up display orientation, widely scaleable presentation (zoom), user enterable waypoints which are then displayed (lat/long capture, store and display), uses the same icon used on the chart display with a circle in the center on the exact GPS lat/long, “off-center” navigation by dragging the vessel icon anyplace on the display and it will stay there, concentric ranging circles noted in Charts paragraph above. 

3) Three D: a 3D rendered presentation from the vessels current GPS lat/long and track, four display options: wireframe, wireframe with hidden lines removal, shaded polygons and outlined plus shaded polygons, a minimum of 30 arc second resolution, visual land proximity ranging providing a one to seven mile warning of up coming land, display of port cities, user entered waypoints and relevant navigable objects in the 3D space as graphic objects, browsing to look ahead and around with snap back after a few seconds, four views; forward, aft, left and right, variable view range of at least 4.3 to 11.3 nautical miles, view scroll up or down, display of the high and low elevations of the view being presented, display update every 30 arc seconds of travel or better. 

4) Microsoft Windows environment: display of multiple chart, symbols or 3D windows at once in any combination, different zoom factors allowed and different attributes displayable in different windows.

The software should also include: a next waypoint/destination window with the course over water, speed, ETA, ETE (time to go), and cross track error, plus similar data for all waypoints to the destination port which can be paged through with a keypress, user enterable waypoints by lat/long, mouse click or pressing a function key, recording and playback of the Caribbean Sea journey, display of relevant GPS data while it is being used by the software, browsing of any chart, symbols or 3D area, creation of a course and ability to generate a recorded cruise and play it back in real or accelerated time.

Concept System Operation:

It is expected that the computer control system will be based at the Main Traffic Management Center  in Jamaica. The computer system is expected to support three vessel traffic controllers. Each vessel traffic controller would require a computer console with  its own control/listing terminal and ultra-high resolution color graphic display monitor.

One computer system controller should normally act as the master for polling control. If the master computer system controller should fail, the polling function should be automatically assumed by  an additional back-up, master computer  standing by. Each computer system controller should contain a complete data base of  assigned  vessels operating within the assigned sector in the system as well as necessary system software. With this arrangement it is expected that each vessel will be assigned to one of the vessel traffic controllers for routine dispatch and control.  Vessels should normally appear only on the display of the computer console to which they are assigned. The computer control system should be designed so that an active vessel cannot be left unassigned. If the system is manned by only one human dispatcher at any certain time, all vessels can be placed under supervision of  another dispatcher's computer console system controller. If a computer system console controller fails, all vessels are handled by the remaining computer system controller.

The DGPS receiver onboard of the vessel should have a microprocessor based telemetry interface, which will interfaced with the radio data transceiver. Once the vessel is "logged-on", the system controller automatically polls the vessel to obtain its current location. Polling request are received from  the vessel DGPS receiver on the assigned data channel and passed to the DGPS receiver unit for processing. When the unit receives a valid request, it transmits its identification and location information to the system controller via the dedicated data channel. This information is used by the system controller  computer to automatically update the position of the vessel on the computer visual graphic display. The dispatch operator can show the vessel position in relation to the Caribbean Sea maps to be developed and provided. A "Zoom" facility should be provided to allow enlargement of any specific area, showing maximum available details. Maps displayed on the high resolution monitors are to be computer generated from information stored in the computer memory, these maps are to have general geographic outlines of the Caribbean Sea and its surrounding inland boundaries. Upgraded versions of maps are expected to be provided in the future to accommodate charges and additions. 
Task 6a. Establish a shore monitoring station
A shore monitor station should  be established to serve as  the Main Traffic Management Center for the executing overall control of the Caribbean Sea. 

The Main Traffic Management Center should  contain all the necessary communication systems, computers, and trained personnel.  The communication systems and computers should  be integrated to generate a graphical computer generated display of the  Caribbean Sea. Displayed on the computer display is a computer generated graphical representation of the Caribbean Sea, with each participating  vessel  geographical displayed in real-time. Additional significant features, such as anchorages, berths, ports, significant waterway structures, and historical sites, should be graphical displayed with the graphical display of the Caribbean Sea. Linked to the computer graphic display should be a computer file indicating each vessel with its technical data. The computer display should  provide the correct geographic position of each vessel operating on the Caribbean Sea and provide the following information:

	Item
	Additional vessel attributes  including:

	1.
	Underway to next scheduled location

	2.
	Berthed or anchored at scheduled port of call

	3.
	Waiting at lock for transit

	4.
	Waiting to anchor or berth at scheduled port of call

	5.
	Number of passengers onboard 

	6.
	Number of tourists at sites

	7.
	Schedule Conformance and load factor status


Task 6b. Establish a real-time Caribbean Sea traffic situation plot.
A computer generated graphical representation of the Caribbean Sea with an overlay of the vessel traffic situation plot,  and with  several concurrent overlapping displays,  flexible in the number of displays presented at one time, and with the capability of selecting  any desired sections of  the Caribbean Sea  displayed.  To properly control the  vessel traffic of the Caribbean Sea, real-time vessel traffic monitoring, computer traffic analysis, and  vessel scheduling, the center must have computer displays locating vessels with a location system,  supported by automatic sensors, to locate all participating vessels, to a horizontal position accuracy of approximately 5 meters, with velocity accuracy of better than 0.5 knots. 

The vessel traffic control  computer should have the capability to manually input vessel position and velocity reports for those individual vessels unable to automatically report positions. The computer system should also estimate each vessel's adherence to  assigned schedules.

Information displays should meet or exceed the color VGA screen standard resolution of 640 x 480 pixels with at least 19" diagonal screen size. Display architecture should be capable of supporting  three or more monitor consoles with the additional capability of projecting a selected images unto to a large video wall display approximately 48" or larger. Additional computer displays should be provided for text information, on-line report generation, database query , and vessel scheduling.

It is expected that with schedule conformance and load-factor monitoring vessel congestion, incidents of collision, ramming, and grounding will be reduced. With the necessary software, and embedded algorithms, the traffic control computer system, located at the Main Traffic Management Center at Jamaica, should be capable of monitoring, controlling, and scheduling all vessel operations in the Caribbean Sea. Scheduling should accommodate published vessel itineraries. The system should support automated scheduling for all vessels on a daily basis with hourly updates and confirm these schedules to all participating vessel traffic. In addition, operators should be able to manually input selected elements for individual vessels, "over-riding" automated scheduling, if desired.

Updates to schedule should be available for printing on demand at a line print(s) located at the shore monitor station as well as storage of hourly updates as database entries. Scheduling functions must address and measure system performance. 

Task 7. Establish electronic surveillance.
This Task is one for cooperative surveillance (e.g. DGPS and data link), 

The overall concept for proper control of the navigable water ways are to put the water ways under strict active surveillance. It is proposed that similar systems developed for aircraft control and using similar high technology computers and algorithms to expedite the safe movement of aircraft.

Active surveillance by the traffic controller requires fewer actions of the vessel navigation personnel, unless action is required by the vessel traffic controller. A passive approach requires less direct communication, action only on an acceptation basis. 

With encoded transponders, vessel traffic controllers will be able to identify all vessels on the waterways, and with introduction of active radar, even tree logs and small wood boats will be identified and tracked with enforcement personnel, unauthorized vessels and water obstacles can be restricted from the water way or removed to avoid collisions.

Task 8. Establish an emergency response capability, providing rapid and effective response  to any distress call. 

The  Fire and Hazard Protection System is envisioned to consist of thirty emergency salvage tugs, operating under the direct authority of the Main Traffic Management Center, equipped with necessary emergency life saving and rescue equipment, fire suppression equipment, and the ability to remove vessels not under power.

Placement of these thirty emergency salvage tugs are planned, to be located at centrally locations through out the Caribbean Sea area such that response time be as short as possible.

Task 9. Develop a navigation system to handle increase vessel traffic.  It is anticipated that the contractor will develop a navigation system for vessels under the control of the MTMC, to handle anticipated increase in vessel traffic, using United States Coast Guard approved procedures and recommendations for safe Caribbean Sea navigation.

Task 10. Establish regulations for pollution prevention and port safety for waterfront facilities. The required regulations should conform to the standards of the United States Coast Guard. 
Task 11. Establish daily checks on vessel traffic on the waterway, special transport arrangements, security zone classifications, and other special authorizations for vessel waterway movement. It is anticipated that the contractor will establish daily checks on vessel traffic on the Caribbean Sea, arrange the dispatch of any vessel, establish security zones on the Caribbean Sea as necessary and restrict or issue authorizations for vessel movement, under the control of the MTMC, using United States Coast Guard approved procedures and recommendations for safe Caribbean Sea navigation.

Task 12. Establish navigation safety for vessels, navigation equipment, shipping and  waterway safety, and traffic separation schemes. It is anticipated that the contractor will mark safe channels for navigation for vessels under the control of the MTMC using United States Coast Guard approved procedures and recommendations for safe Caribbean Sea navigation.

Task 13. Establish regulations and rules for navigational waterway safety. The required regulations should conform to the standards and style of the United States Coast Guard.

Task 14. Establish a "Traffic Control and Management System".
A vessel traffic management and information system, to be used on the Caribbean Sea to serve vessels,  consists of two major elements:

1. Communication and Position System:

The delivery of a complete integrated communication and position system. The vessels are already equipped with VHF communication equipment which will be used for the voice communication. Each ship will, however, be equipped with a UHF transmitter, DGPS receiver and communication card, to relay the DGPS position information to central command upon request.

2. Presentation and Control System:

The delivery of the software and the related hardware for the presentation of the position information of the vessels. To achieve overall system functionally for operators, the system must positively identify and locate all participating vessels in real time. The data generated from this primary system activity must be disseminated, processed and stored throughout the system for a variety of applications.
Task 15.  Establish a communications system.

Proposer should quote the proper communications network to provide uninterrupted communications between the vessels and the control center. Each Proposer should supply a detailed description and design of his recommended communication network.
The data communications system should support two-way data communication between vessels and the shore monitor station with the possibility of adding a voice line at a latter date.  An existing voice channel is now available on the vessels but will be independent and separate from the data channel. The proposed data system should minimize the number of frequencies required while providing adequate communication to all 200 vessels with expansion to 500 vessels

1. Vessel Data Communications

An appropriate radio telemetry system operating in the 403-433 Mhz band should be specified or integrated into the shipboard equipment, including appropriate antenna. The operation of this equipment must be totally automatic and require no operator intervention after system power-up.

2. Shore Data Communications

The shore-based data communication subsystem must reliably transfer radio signals between vessels and the shore monitor station.  All necessary communication towers, land-lines, etc. need to be specified as well as required radio frequencies.

Task 16. Establish a system of Operations Analysis.

It anticipated that the contractor will provide necessary computer algorithms that will assist in the analysis of the operation and the scheduling of vessel transiting the waterway. The system should support operation analysis of cruise traffic to support facilities planning as cruise traffic expands. Analysis will include Ad Hoc reporting as well as the ability to identify emerging patterns and peak demand in vessel operations.

IV - Other Requirements

1. The proposal shall contain a discussion of the possible approaches to vessel traffic control. Specifically, the Proposer should address any potential problems with each proposed solution for a vessel traffic control system and with adverse performance, or effects on the system by weather, or emergency situations.

2. The proposal should contain a discussion of the technical feasibility or adapting advanced technologies to vessel traffic control. Specifically, the proponents will address the efficiency and durability of each system proposed and the effects of a phased implementation.

The Caribbean Sea Navigation Development Authority may not choose to fund this study unless it is convinced the study will be technically feasible.

3. The contractor will hold an initial meeting and quarterly meetings thereafter, with the Caribbean Sea Navigation Development Authority staff. The meetings will be held at the Caribbean Sea Navigation Development Authority's office in Jamaica.
 System Warranty

Supplier must extend a one year parts and labor warranty for replacement or repair (at suppliers discretion) of all components which fail within the first year after formal system acceptance. Warranties for OEM equipment may be passed through to ultimate purchaser. Supplier will be responsible for administration of repair or replacement of components covered by pass-through OEM warranties.

Application software abnormalities discovered during the first year of operation must be corrected at suppliers expense. Abnormalities is defined as detrimental system performance in conflict with published performance or features documented in acceptance test procedures or system operating manuals.

Spare equipment proposed for the system will be consumed and replaced by supplier during the first year of system operations.

 Extended Service and Maintenance Agreement

System proposal must include an (optional) annual service and maintenance agreement to cover on-site system repair and maintenance after expiration of warranty. Payment for this service will be made at the beginning of each quarter. Structure of the Agreement is open but must support minimum actual subsystem availability of:

	Availability     
	Subsystem

	99.9%            
	Shore Monitor

	99.9%            
	Data Communications

	97.5%            
	Vessel Reporting and Information Display


Availability will be calculated on a monthly basis as the average operational availability of a given subsystem. In the case of the shore monitor and vessel reporting Subsystems, minimum functionality will be defined. The status of the unit will be monitored as outlined in section 2.4.1 titled, Reliability.

Factory Acceptance Testing

Subsystems must be tested in the factory. Certification that subsystems of components meet specifications must be supplied at time of shipment. Test plan must be submitted with proposal.
V - Deliverables
System Documentation

Complete system documentation must be supplied to include:

	Item
	Document 

	1
	Shore Station Subsystem Operations and Procedures Manual

	2.
	Vessel Subsystem Operations and Procedures Manual

	3.
	Communications Subsystem Operations and Manual

	4.
	Shore Station Scheduled Maintenance Manual

	5.
	Vessel Subsystem Scheduled Maintenance Manual

	6.
	System Trouble shooting Manual

	7.
	Two copies each of all component original equipment manufacturer's (OEM manuals.


Submitted with proposal an outline or existing manuals.

Provide Operational and Maintenance Training.
Operation and maintenance training should be conducted one week after successful completion of Site Acceptance Testing. The training program should provide instruction in all aspects of system operation and maintenance. Separate classes will be formed to accommodate the following categories of trainees:

	Category  
	Maximum   Limits

	Shore Monitor Subsystem     
	16 Experience with computer Operation

systems requiring keyboard input and responsibility for dispatching or managing vessel movement

	Vessel Subsystem

Operations
	20 Experience with vessel Operation

	System Maintenance 
	10 Experience in repair and maintenance of digital equipment

	Communication Subsystem
	10 Experience in repair and maintenance of

 communication equipment


Invoices

The contractor will deliver monthly invoices in triplicate to the Caribbean Sea Navigation Development Authority. With respect to payment period completed, the invoice will set forth in detail, in accordance with the contract budget, charges for direct costs and overhead, including employee fringe benefits; and an itemization of time expended, the classification of personnel involved in such.
Deliver report
1. The contractor will deliver to the Caribbean Sea Navigation Development Authority for approval 5 copies of an interim report upon completion of Task 3 before proceeding with task 4.

4. The contractor will deliver to the above address 20 bound copies of a draft final report for review 90 days prior to contract termination date. (For report format, see Reach Contract Final Report Format, Appendix B.) Within 45 days of receipt of the Caribbean Sea Navigation Development Authority's comments, the contractor will deliver 50 unbound copies of the final report which will incorporate all reasonable alterations and additions requested by the Caribbean Sea Navigation Development Authority. Included in the copies, the contractor will submit an unbound original of the final report. In addition, the contractor will deliver a set of all data compilations in machine-readable form, acceptable to research contract manager.

Time Schedule
1. A period of up to 24 months will be allowed for completion of all work and submittal of the draft final report. An additional three months will be allowed for the Caribbean Sea Navigation Development Authority staff review of the draft final report, incorporation of any necessary revisions by the contractor, and the resubmitted final report. Responders should provide a time schedule which allocates a maximum of six months for the completion of Phase I.

2. Proponents must provide a project schedule and timetable as shown in the example in Attachment 10.

3. If applicable, state whether purchasing or leasing equipment, identify type of equipment and explain the purpose for which it is to be used.

4. The proposal must be signed by an official authorized to bind the proponent and must contain a statement to the effect that the proposal is a firm offer for a period of not less than 120 days after the final submittal date. The proposal must also provide the following: name, title, address, and telephone number of individuals with authority to negotiate and contractually bind the company.
Evaluation of Proposals
 Proposals will be evaluated and the contractor will be selected using the secondary (highest score, responsible bidder meeting the standards ) RFP procedure, described in Public Contract Code.

Each proposal will be evaluated to determine responsiveness to the Caribbean Sea Navigation Development Authority's needs described in this RFP. The Caribbean Sea Navigation Development Authority reserves the right to reject any or all proposals exceeding the Caribbean Sea Navigation Development Authority's budget for this project or are found to not be economically beneficial to the Caribbean Sea Navigation Development Authority. Nothing requires the awarding of a contract cost which, in the opinion of the Caribbean Sea Navigation Development Authority, is a reasonable price.
Notice of Award

a. Notice of the intent to award a contract will be posted in the office of the Caribbean Sea Navigation Development Authority's Main Office for five days, beginning the day after the meeting of the screening Committee. After the five day notice has been accomplished, the contractor receiving the award will be notified by mail.

b. Performance must not commence until final approval of a contract by the Caribbean Sea Navigation Development Authority, and all work, including submittal of the required copies of the final report should be completed with 27 months.
Confidential Information

All proposals will be designated confidential to the extent permitted by law. All proposals and evaluations will be regarded as public records and will be available for review by the public at the Caribbean Sea Navigation Development Authority's office. Any proposal which contains language purporting to render all or part of the proposal confidential, except as allowed by law and as specifically provided for in the RFP, would be regarded as non-responsive to the RFP, and the proposal will be rejected.  

Table 3-1 Rating of Proposals

 Rating of Proposals for Traffic and Management Control System on the Caribbean Sea 

	 Rating Criteria
	
	Weighting Factor

	Item
	Description
	Weight

	1.
	Understanding the problem
	5

	2.
	Technical Approach and Work Statement
	  20**

	3.
	Management Plan
	20

	4.


	Previous Related Experience in Analyzing and Developing Naval Command and Control Centers
	  10**



	5.


	Previous Related Experience with integrated computer systems
	  10**



	6.


	Previous Related Experience with International projects
	  10**



	7. 
	Level and Quality of Effort to be Provided
	 15*

	8.
	Cost of Proposed Project
	10






COMPOSITE SCORE



       
             100***

*
A score of at least 10 points will be considered a qualifying score.

**
A score of at least 8 points will be considered a qualifying score.

***
A score of at least 80 points will be considered a qualifying score.

Note: See appendix for other potential criteria.

Appendix 1 Minimum System Equipment and Software Specifications 

Reliability

The shore system must be designed for mean availability of 99.9% per month. The system must have the capability to monitor and verify system record availability on a real-time basis, minute by minute, and to record system status for review. If system redundancy is part of the system design to achieve required reliability, the system availability monitor must check and record the status of these redundant system elements to support maintenance and corrective action.

Vessel system reliability must be computed to provide 99.9% availability per month per unit. All calculations and methods supporting required design availability must be submitted with proposal.

Application Software

All application software must be fully documented regarding functionality and data inputs. Format specifications and source code listings are not desired. An unlimited use license for all application software is required.
System Integration and Installation

The system will be delivered and installed by the supplier. Specifications for all customer-furnished materials, facilities and access must be included in the proposal. Installation of vessel equipment should be proposed on the basis of a typical vessel with variance information sufficient to adjust for non-standard vessels. Vessel installation will be accomplished in Phases as described in the section titled, Site Acceptance Testing.

System installation will conclude upon completion of shore monitor station functional testing to confirm readiness for Site Acceptance Testing. Selected remote vessel equipment will be deployed to confirm system functionality.
Site Acceptance Testing 
Once the shore subsystems are installed, supplier will be expected to demonstrate full system operation per documentation described in section SAT phase I. A detailed Site Acceptance Test Procedure and schedule must be submitted with system proposal. Site Acceptance Testing (SAT) will be conducted in two phases as below.
SAT Phase I - Small Scale Testing

Phase I system testing will exercise the system using 50 instrumented vessels (however, additional vessel installation may proceed before Phase I testing is complete). The following will be evaluated:

1. Functionality performance versus system documentation

2. Measured system availability versus proposed system reliability

3. Readiness for full scale system test.

SAT Phase II - Full Scale Testing

Phase II system testing will exercise the system using a minimum of 50 vessels, not to exceed 200 the number of participating vessels. The following will be evaluated over four consecutive days:

1.  Functionality performance versus system documentation

2.  Measured system availability versus proposed system reliability.
Successful demonstration of these items will constitute full acceptance of the system. Minor discrepancies discovered during testing must be corrected within 3 days. Minor discrepancies are material faults in the system which are limited in scope and do not impact other major subsystems.

Failure to complete four days of system operation in accordance with the approved Site Acceptance Test Procedure will require a repeat Full scale test over an additional four days.
Appendix  2.  Minimum Environmental Specifications

Shore Station

Shore station subsystems equipment installed within the monitor center itself must meet the following environmental and physical requirements.

	Category                           
	Limits

	Operating Temperature            
	0-50 degrees C

	Non-operating temperature       
	0-50 degrees C

	Humidity                          
	0-95% non condensing

	Radio frequency interference (RFI)
	FIX (US FCC Class B)

	Power                            
	110 VAC or 220 VAC

	Size                             
	deliverable through standard doorways

	Packaging                        
	Rack or console mount


Vessel Equipment

All equipment installed on-board vessels must meet the following environmental and physical  requirements:

	Category                           
	Limits

	Operating Temperature             
	0-50 degrees C

	Non-operating temperature        
	0-50 degrees C

	Humidity                          
	98%/66 per SAE J1211

	Radio frequency interference (RFI)
	FIX (US FCC Class B)

	Power                             
	110 VAC or 220 VAC or 12 VAC  or 24 VDC

	Size                              
	deliverable through standard doorway

	Packaging                       
	Splash-proof, rack or console mounted


Exposed Equipment

All equipment not installed in the monitor center itself or on-board vessels must meet the following environmental and physical requirements:

	Category                           
	Limits

	Operating Temperature            
	-20-60 degrees C

	Non-operating temperature        
	-20-75 degrees C

	Humidity                          
	0-100% non condensing

	Radio frequency interference (RFI)
	FIX (US FCC Class B)

	Packaging                        
	Rack or console mount


Antennas
Antennas and towers must meet the following environmental and physical requirements:
	Category                           
	Limits

	Operating Temperature             
	0-85 degrees C

	Non-operating temperature         
	0-85 degrees C

	Humidity                          
	0-95% non condensing

	Wind                              
	100 knots

	Mounting                          
	Tower or pole mount


Appendix 3.   Minimum GPS Equipment Specifications

1. Minimum GPS Performance Characteristics

	General
	5 channel or digital GPS receiver
	

	Update Rate
	1 second
	

	Acquisition Time
	<1 minute (typical)
	

	accuracy(Typical)
	Position
	:50 feet (15 meters)RMS

	
	Velocity
	:0.1 Knots (0.1 m/sec)RMS steady-state

	Dynamic Tracking
	Velocity
	:0-650 MPH (0-300 m/sec)

	
	Acceleration
	:2g


2. Minimum GPS Features

	3D Position
	Latitude, Longitude, and Altitude
	

	Way point Library
	100 Way points; 4 Character Name; Type
	

	Route Library
	99 Routes; 4 Character Name; Type
	

	Navigation Data
	COG
	:  Course Over Ground

	
	SOG
	: Speed Over Ground

	
	HDG
	: Heading

	
	SPD
	: Speed

	
	CTW
	: Course to Way point

	
	DTW
	: Distance to Way point

	
	XTE
	: Cross Track Error

	
	ETA
	: Estimated Time of Arrival

	
	TTG
	: Time to Go

	
	DTD
	: Distance to Destination

	
	VMG
	: Velocity Made Good

	
	DMG
	: Distance Made Good

	Configurable Screens:
	Two navigation screens can be configured to display 
	

	
	any combination of 4 items from the list above.
	

	Internal Plotter:
	Mercator Projection; Track History; 
	Configurable Scale.

	Alarms:
	Time; Watch; Anchor; XTE; 
	Destination; Hazard

	Satellite Data
	Satellite Number; Elevation; Azimuth; SNR; PDP; HDOP; VDOP;
	Configurable Masks

	Serial Output
	Two independent RS-422 channels 
	Protocol: NMEA 0180, NMEA 0183

	Speed (SOG) Output:
	Selectable pulse-per-nautical mile 
	output (contact closure compatible)

	Ext. Alarm Signal:
	Contact Closure
	

	Ext. Switches
	Emergency Save; Event mark (contact closure inputs)
	

	Serial Input
	Two independent RS-422 channels 
	Protocols : NMEA 0183, RTCM SC-104 

	Differential GPS
	RTCM-104, version 1 and 2
	

	Other Features
	Emergency Save Function, Way point/Route Uploading and downloading Multiple Datum (including a custom option)
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