RFQ 5536A - Profiler Winch and Telemetry System Requirements

May 12, 2010
Description

The VENUS Facility requires a winch system for profiling off a large, permanent buoy in Saanich Inlet. The winch system will be a specialized profiling mechanism connected to a VENUS Node through a 4 km telemetry and power cable. The winch system will control the movement of an instrument package between the surface and the seabed. The instrument package will host a variety of oceanographic sensors that will provide measurements of water properties as the package transits through the water column. 
The system will consist of several key components:

1) A battery system for peak demand periods (if required)

2) A controller which interfaces with the system components

3) An interface to instruments on the buoy    

4) A winch with level wind and slip ring

5) An instrumented block which provides feedback to the controller

6) A weight bearing 250 m long sub-sea electrical (or fibre) cable for Ethernet and power
7) A sub-sea instrument interface system
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The above diagram shows the main elements of the system, where orange blocks are components provided by UVIC. Also note the instrument cage will be designed and built at UVIC. 
The VENUS Node will provide ~ 330 Vdc and 10/100 BaseT Ethernet communications for all winch system functions. Primary control of the system will be based at the VENUS operations centre at UVIC, and all operations will be controlled through a command structure determined by the builder of the system. 
Mandatory Requirements

Scientific
1. An authorized user shall be able to configure the instruments from a shore-based terminal. 

2. Data from the instruments shall stream in real-time to the operations centre during the profile.

3. An operating mode shall exist whereby the instrument package transits to a user-selected depth and remains there (+/- 0.5 m, with minimal power draw) to allow for the generation of time-series data.

4. The winch system shall provide communications and power to support a variety of instruments on the instrument package. The system shall support the following: 

a. 8 Analog instruments (4 connectors, 12 V)

b. 8 Serial instruments (8 connectors, 12 and 24 V)

c. 4 Ethernet instruments (4 connectors, 12 and 24 V)

5. The instrument interface system shall be capable of delivering 500 W total during profiling (but not necessarily during the other half of the profiling cycle). 
6. The winch system shall be capable of handling 100 kg of submerged weight. 

7. The instrument interface system shall be qualified to operate at a maximum depth of 250 m. 

8. The system shall be capable of moving the instruments from near surface (1 meter) to near bottom (within 2 meters).

9. The winch system shall be designed to provide a minimum of 1 profile (to 210 m depth) every two hours. 

10. The winch system shall be capable of profiling from surface to seabed at 20-30 cm/s.
11. The winch system shall be capable of lifting the instrument package from seabed to surface at 5-10 cm/s between profiles.

Functional
1. An authorized user shall be able to operate and configure the system from a shore-based terminal. 

2. The system shall employ COTS hardware and software wherever possible. Elements that are not COTS shall be tested to demonstrate their suitability. 

3. The system shall not draw more than 750 W of power through the VENUS sub-sea cable.

4. The design shall have a lock out system for isolating the high voltage input so that maintenance can be carried out on the system without having to power down the entire sub-sea facility.

5. The communications bandwidth between the main controller and the instrument interface module shall not be less than 20 Mbps and shall utilize either:

a) Ethernet Extension protocols (VDSL etc) on twisted pairs or
b) Fibre optics with media converters

Both options will be considered.

6. The cable between the winch and instrument package shall have a minimum working strength of 500 kg.

7. The instrument interface module enclosure shall have a design life of 10 years (anodized aluminum with anodes is acceptable).
8. The multiplexing hardware in the instrument interface module will be capable of providing a unique TCP/IP address (i.e. IP # and/or Port #) for each Serial instrument connected to the observatory. Analog instruments shall be interfaced through a TCP/IP compatible device. 
9. The system shall monitor power to all interfaces, and shall detect short-circuit and ground faults, and be capable of isolating power to individual interfaces should a fault be detected. 
10. System operating parameters shall be available in real-time at the operations centre. In addition to the parameters identified in Functional Requirement #9, the following parameters shall be monitored: 
a) Depth of the instrument package (Pressure sensor)
b) Distance to the seabed (Altimeter)
c) Attitude and motion of the instrument package (Pitch, roll, heave and heading)
d) Attitude and motion of the buoy (Pitch, roll, heave and heading)

e) Amount of cable deployed
11. The system shall self-monitor the operating parameters forwarded to the operations centre, and be capable of detecting, and reacting to system faults. The system shall notify the operations centre of a system failure event.  

12. When not profiling, the system shall position the instrument package so as to minimize risks from fouling and/or external aggression.

13. The winch shall not be capable of lifting the instrument package above the surface. This shall be accomplished using a separate lifting device outside the scope of this system. 

14. The system shall be capable of identifying when environmental conditions are too hazardous for profiling. These conditions will be determined through the sensors outlined in Functional Requirement #10.
15. Generally, the materials used for the winch itself and buoy mounted enclosures shall be robust and corrosion resistant.

Preferred Requirements

Our preferred COTS products are listed below:

1. Ethernet Switch: MOXA 

2. Serial Ethernet Servers: MOXA
3. A/D Converters: National Instruments
4. DC-DC Converters: VICOR

5. Sub-sea Connectors: Subconn MCBH series; PEEK body or Seacon XSL series
