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RESEARCH VESSEL TECHNICAL 
ENHANCEMENT COMMITTEE

J. Seward Johnson Marine Education and Conference Center 
Harbor Branch Oceanographic Institution  
Ft. Pierce, FL November 11, 12, 13, 1996 

MEETING MINUTES 

Appendices 

I.  Meeting Agenda
II.  List of Attendees

III.  OceanNet Presentation
IV.  MerLAN Presentation
V.  AUV Presentation

VI.  Conducting Cable Workshop - 0.322" cable performance test results 
VII.  Conducting Cable Workshop - Notes 

VIII.  Conducting Cable Workshop - Review of UNOLS cable pool 
IX.  NSF Budget Report
X.  SeaNET Update (Andy Maffei-WHOI and Dale Chayes-LDEO) 

Monday, 11 November 

Introduction 

The meeting was called to order by Chair, Rich Findley, at 0900 on Monday, 10 November, 1996 at the 
J. Seward Johnson Marine Education and Conference Center, Harbor Branch Oceanographic Institution, 
Ft. Pierce, FL. Tim Askew, HBOI Director of Marine Operations, welcomed the group to HBOI. 
Participants introduced themselves and Rich Findley reviewed the meeting agenda. The agenda and list 
of participants are included as Appendix I and Appendix II. Rich Findley briefly reviewed the history of 
RVTEC and its accomplishments since the inception of the committee in 1992. 

Communications (Appendices III, IV) 

Rich Findley presented information on the MSAT service (also known as satellite cellular telephone). 
MSAT is an all digital communications system, primarily used on land, and in coastal regions. Coverage 
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is coastal US, Alaska, Hawaii and central America. There are several providers, including American 
Mobile Satellite Corporation, Cruise Phone Communications International (CPCI), MarineSat and Seven 
Seas. The system provides data transmission (2400 baud, 4800 baud testing), fax (2400 baud testing) 
and packet data transmission. Charge rates vary from $1.29 to $2.00 per minute for voice, data and fax. 
Rich outlined a rate plan for UNOLS vessels with CPCI. One-time charges include activation ($50) and 
PIN service ($30). Incremental rates include voice service ($40/month), fax and data service ($15/
month) and airtime ($1.29/minute). Entry cost on an MSAT system runs $6,000 - $10,000 depending on 
specific ship requirements. 

Rich also gave a short presentation on DirectPC, a downlink-only communications link. DirectPC works 
in a similar fashion to DirectTV, using a small dish antenna. DirectPC provides a high-speed downlink 
to the ship (400 kbps), but no uplink capability. Information on DirectPC can be obtained at: 

http://www.direcpc.com 

Andy Clark (HBOI) gave a brief overview of OceanNET, a cooperative venture between HBOI and 
Harris Corp, see Appendix III. Andy introduced Ray Kohler of Harris Corp., who gave a short overview 
of the system. OceanNET is a ship or buoy-based high-speed data transmission system, capable of 1 
Mbit/sec transfer rates from ship to shore. It has been deployed on a 5m buoy with onboard diesel power 
plant. Transmission is via IntelSat, a geostationary satellite. The uplink requires an 18-inch antenna. A 
spread-spectrum technique is used to reduce interference and allow multiple access to the same 
bandwidth. The OceanNET buoy can be communicated with via Inmarsat-C for command and status 
functions. The OceanNET concept is used in the Gulf of Mexico for aircraft VHF-FM communications 
relay. OceanNet is useful primarily for high-speed ship-shore communications. Communications from 
shore-ship are much slower. Coverage is available worldwide. 

Following a short break, Chris Riffe (LUMCON) posed a question about data communications via HF 
radio. A short discussion of HF packet communications followed. 

Rich Findley presented information on the MerLAN system under development by the Marine 
Technician Group at HBOI, see Appendix IV. MerLAN is an integrated shipboard and underwater 
system designed to provide 10 Mbit ethernet communications to lowered or towed packages. The 
underwater unit was displayed. The heart of the system is a PC-104 board stack in the underwater unit. 
The system is designed to operate over a single-mode optical fiber up to 20km long. Both power and 
fiber signals and power are transferred through the winch by copper or mercury slip rings. Fibers are 
terminated in the winch hub with standard fiber optic terminators (FOTs). All control and I/O software 
are available off-the-shelf. The cable presently being used for MerLAN is a Rochester 0.322" diameter, 
3-conductor cable with one optical fiber within each conductor stranding. This cable has the same form 
factor and working load specifications as UNOLS standard CTD cable. The fiber optic version of this 
cable is Rochester # A-304059. This cable costs about seven times the cost of UNOLS cable ($10/m 
versus $1.50/m) due to the much closer tolerances required for the single mode fiber. 
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Autonomous Underwater Vehicles (AUVs, Appendix V) 

Dan White (HBOI Engineering Division) gave a short presentation on AUVs, see Appendix V. Dan 
outlined the different types of AUVs, and gave background information on the strengths and weaknesses 
of each. 

Morning Wrap-up 

The floor was opened to discussion of the morning's presentations. Several topics were discussed, 
including file transfer protocols on the World Wide Web, TCP/IP address conflicts encountered by 
scientists moving computers from shore labs to ships, TCP/IP as a standard networking protocol for 
ships, file transfers by FTP versus NFS, various WWW topics including Java, the impact of NetPCs, and 
HTML delivery of real-time data displays. Rich Mueller (MLML) posed a question about running 
SeaBird CTD software under Windows'95. There was a short discussion of other software conflicts 
under Windows95. 

Conducting Cable Workshop - I (Appendices VI, VII, VIII) 

Following a lunch break, Rich Findley introduced Don Moller (WHOI) who gave a short history of the 
UNOLS wire pool system. Don then introduced Phil Gibson of Tension Member Technology. 

Phil began his presentation with an analysis of the UNOLS 0.322" CTD cable which was recently 
completed for UNOLS. Copies of the plots resulting from this analysis are included in Appendix VI. 
Following this presentation, Phil began discussing topics of interest to the committee, and answering 
questions from the committee. Appendix VII is a complete copy of the Cable Workshop Notes as 
prepared by Mr. Gibson. The following topics were addressed. These comments are from Phil Gibson, 
as transcribed by the Vice-Chair. Any errors are NOT Mr. Gibson's. 

Fleet Angle: Operating wires at high fleet angles will cause twist in the cable by a rolling action on the 
cheeks of the sheave. 

Snap Loading: UNOLS 0.322" cable is generally not sensitive to loading rate, but is sensitive to 
maximum load achieved. 

Ends-Fixed Towing or Lowering: In the ends-fixed case (no swiveling of package, e.g., MOCNESS or 
SeaSoar), there is a large twist gradient at the sheave end of the cable, and a small twist gradient at the 
lowered or free end. Between these areas, there is an area of zero torque in the cable. When the cable is 
lowered, there is a tension gradient but no net torque is induced in the cable. Once a cable has been 
spooled, there is little additional twist induced in the cable in an ends-fixed application. 

Preconditioning of cable: Cables should be preconditioned under the same conditions (or as close as 
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practical to them) as they will be operated. Many cable manufacturers will "prestress" a cable, but this is 
not necessary. 

Definition of Breaking and Safe Working Loads (SWL): Breaking load is defined as the load required to 
cause a mid-cable break of a sample. Safe Working Load is usually a very conservative downrating of 
the breaking load. There is no standard calculation of SWL; it is determined by the manufacturer. Safe 
Working Load may be more dependent on the yield point of the copper conductors than the yield point 
of the armor. 

Dynamic Loading: The important factor in dynamic or "snap" loading is the maximum tension reached. 
The speed at which one arrives at the maximum tension is relatively unimportant. Every effort should be 
made to measure peak tensions in dynamic situations. 

Spooling Cables and Spooling Tension: Winding cables under tension is also known as profile winding. 
When spooling cables, one should try to match the tension profile through the drum which the cable will 
experience during use. This technique will also "pre-yield" the copper conductors. One possible problem 
with traction winches is that the cable is stressed when hauled over the traction device, then stored under 
low tension, i.e., the storage tension profile does not match the use profile. 

This ended the proceedings of 11 November. 

Tuesday, 12 November 

Conducting Cable Workshop - II (Appendices VI, VII, VIII) 

The meeting was reconvened at 0830 on 12 November. Phil Gibson resumed his discussion of cables 
with topics which had come up the previous evening. 

Waterblocking: Copper and other wire cores need waterblocking for waterproofing, for radial stability 
and to accommodate squeeze by tension or pressure. Void fillers are not necessarily waterblockers. 

Optical Fiber Cable Considerations: Within a hybrid (copper-fiber) cable, the copper conductors have 
the lowest yield, with the optical fibers having a higher yield tension. The main problem with fibers is 
long-term storage under tension. The copper surrounding the fibers must have a higher yield strength 
because of the small helix angles of the copper bundles. This small helix angle does not strain relieve the 
copper conductors. 

Cable Helix Angles: The helix angle is defined as the angle between the AXIS of the cable and the helix. 
Low helix angles give high strength and low stretch. However, low angle cables are susceptible to armor 
wire displacement and crossovers, especially in multiple layer winding and where cables are repeatedly 
run over sheaves. Slightly higher helix angles will give slightly lower strength and higher stretch, but 
perform better in multiple layer applications and where cables are repeatedly run over sheaves. 
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Lay Length: Lay length is defined as the down-cable distance of one rotation around the cable. 

Sheave Treads and Lebus Shells: Sheave treads should conform as closely as possible to the wire 
diameter. If treads do not match closely, wires should be watched closely for signs of bending fatigue. 
Flat-treaded sheaves provide little support for cables. Narrow-treaded sheaves cause pinching of cables. 
UNOLS 0.322" cable is nominally 0.324" (0.322-0.325). According to Don Moller (WHOI) all UNOLS 
winch drums are Lebus grooved for 0.327" wire. Lebus grooving must match cable diameter as well as 
cheek-to-cheek distance, and are made to very close tolerances. 

Bending Cycle: One bending cycle is defined as one cycle of cable straight-cable bent-cable straight. 

Levelwind Rollers: Rollers on levelwinds may be significant if fatigue failure is a problem. Soft plastic 
rollers have certain advantages in supporting the wire. Flat-faced rollers cause problems because the 
wire is supported for less of its circumference. These problems are worse with 3x19 cable because its 
triangular cross-section provides less support for the cable. Small diameter rollers cause excessive bend 
fatigue. 

Cable Lubrication: Heavy, thick tar-like lubricants do not assist cable lubrication. A low viscosity, 
penetrating lubricant is required to penetrate and lubricate between cable components. 

End-for-Ending Cables: This is not recommended. End-for-ending puts the wire in best condition at the 
working end, but puts the wire in worst shape at the point of highest tension. If this practice is followed, 
one must closely monitor the amount of wire overboard so that cable which was previously stressed does 
not bear the full load of a lowering. Additionally, end-for-ending reverses the tension profile of the wire, 
and subjects the cable to new and different stresses, which may result in premature conductor or cable 
failure. 

Kevlar and Synthetics: Synthetics currently available are: 

●     Technora: This is an Aramid (Kevlar) synthetic made by a different process. Technora is 30% 
higher in strength, and Technora fibers are 15% stronger than comparable Kevlar fibers. Bending 
fatigue is 50% better than Kevlar, and strength efficiency is better. Technora suffers from the 
same failure problems as Kevlar (abrasion and transverse loading). 

●     Vectran: This is an expensive (twice the cost of Kevlar) synthetic with a larger filament than 
Kevlar. It is more tolerant of transverse loading, but has similar stretch and strength as Kevlar. 
Bending fatigue performance is better than Kevlar. 

●     Spectra: This synthetic is not useful for EM cables. Spectra creeps under load and has too much 
stretch for EM cables. 

Kevlar Stretch: Braided Kevlar is more stretchy than served Kevlar. Kevlar cables must be designed to 
protect the core components. 
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Kevlar Strain and Loading: Tensions on Kevlar cables must be kept relatively high. Bending fatigue is 
worse at low tensions because of tension/compression differences and puckering on the inside of a bend. 
Kinks at joints of mylar inner jackets can break the adjacent Kevlar strands. 

Cable Terminations: Mr. Gibson discussed several terminations, including the PMI Deadend grip 
(known as the "finger grip"), the PMI Dyna-Grip and its bending strain relief, Kellum grips (these are 
NOT recommended) and Resin Sockets. 

Resin Socket Terminations: Resin sockets (or Crosby Sockets) are useful for multiple cyclic loading 
applications. "Socket Fast" resin (ESCO Corp.) is recommended. The socket must have a conical insert. 
Cone angles should not exceed 15 degrees total angle. Such shallow cone angles are needed for 
maximum wedging action. Likewise, the bore of the cone should be smooth, not annulated. The smooth 
bore provides maximum surface area for wedging with the resin plug. The socket should have a keyway 
in the wall to prevent rotation. 

Following the cable discussion, Don Moller (WHOI) began a discussion of specifications for the next 
generation of UNOLS cables. Don began by giving a history of the UNOLS wire pool, and a historical 
review of the design of the 0.322" UNOLS cable, see Appendix VIII. Phil Gibson (TMT) interjected 
some comments on the design process. He noted that the design should be driven by performance, not 
detail. Mr. Gibson also commented that a hybrid (copper-fiber) cable is not necessarily the best 
approach, as one might end up with the worst of both types, or a cable which does neither very well. 

Following this introduction, the committee discussed some of the requirements and specifications for a 
new cable. There was also some discussion about writing specifications which included or allowed 
synthetic cables. The possibility was raised that there might be two specifications, one for steel, one for 
synthetic. This discussion concluded with the appointment of a Subcommittee on Cable Specifications. 
Subcommittee members are: Don Moller (WHOI), Rich Findley (U.Miami/HBOI), John Freitag 
(RVTEC Chair, URI) and Mike Webb (NOAA PMC). 

Tour of Harbor Branch and R/V SEWARD JOHNSON 

Following a lunch break, Rich Findley presented an introduction to the R/V SEWARD JOHNSON, and 
a short film outlining HBOI activities. The rest of the day was spent touring HBOI facilities and R/V 
SEWARD JOHNSON. 

Wednesday, 13 November 

The meeting was reconvened at 0840 on 13 November. Rich Findley introduced attendees from 
NAVOCEANO who joined the meeting that morning. 

Database Subcommittee Report 
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Database Subcommittee Chair, Tom Wilson (SUNY-Stony Brook), gave an update on the activities of 
the Database Subcommittee. He demonstrated the latest version of the RVTEC homepage, and invited 
comments on where the subcommittee should go next. Tom outlined the weaknesses of the current 
server at URI, and stressed the need for a more-capable server. The committee at large discussed what 
items should be made available at the homepage. Suggestions for a searchable database of equipment 
and personnel, and on-line equipment request forms. UNOLS is going to on-line forms for most of its 
business, and RVTEC might do the same. Barrie Walden (WHOI) offered to work with Tom on finding 
a new server for the homepage, possibly at WHOI. Actions items for the Database Subcommittee are: 1) 
Advertise more widely on the web; 2) Find a more capable host for the homepage; 3) Develop a 
searchable database on a more capable host (when found). 

The URL for the RVTEC homepage is: 

http://www.gso.uri.edu/unols/rvtec/rvtec.html 

Data Interchange Subcommittee 

Data Interchange Subcommittee Chair Marc Willis (OSU) gave a historical review of the effort to 
incorporate netCDF as a standard data delivery format for UNOLS vessels, and gave some thoughts on 
future directions for this effort. Steve Poulos (U.Hawaii) agreed to take over as Subcommittee Chair. 

Steve Poulos outlined his thoughts about where the effort should go next. He requested that all 
participating institutions send sample copies of their shipboard data files to him. Steve will use this 
information as background for development of a proposal to fund a person to facilitate the transition 
from current formats to netCDF. The committee discussed at length the best method for transitioning 
from current formats to netCDF, and the consensus was that one highly-skilled person helping all 
institutions is probably the best approach. The Data Interchange Subcommittee was tasked with 
developing an implementation plan for netCDF on UNOLS vessels. 

National Science Foundation (Appendix IX) 

Following a short break, Sandy Shor (acting NSF-OCFS Instrumentation and Technical Services 
Program Director) outlined the current budget situation at NSF, see Appendix IX. 

Sandy then reported on a meeting he had attended the previous week about the Marine Advanced 
Technical Education initiative, an effort of the Monterey Peninsula College. Based on feedback from 
RVTEC and other marine technical communities, it appears that there is a need for this type of training, 
both for academia and for industry. Development of this program will continue. 

Sandy advised RVTEC that the International Ship Operators Meeting (ISOM) had held an International 
Marine Technicians Workshop at Southampton, England in late September, 1996. ISOM is interested in 
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holding a joint meeting of International Marine Technicians and RVTEC in 1998. The next chair (John 
Freitag, URI subsequently elected) is charged with contacting the organizer of the 1996 Workshop (Ken 
Robertson, Research Vessel Services, UK) to discuss a joint meeting. 

NAVOCEANO Requirements 

Cindy Kelly and Dennis Kyman (NAVO) were introduced, and outlined the requirements for the 
NAVOCEANO cruises scheduled on UNOLS vessels for 1997. Dennis Kyman reviewed the operational 
plans for the various surveys, including equipment requirements, personnel requirements, data 
processing requirements, water sampling and coring. The point of contact for institutions performing 
NAVO research is Gordon Wilkes. 

Salary Survey 

Rich Findley noted that it has been some years since a salary survey was done for Technicians. RVTEC 
will conduct the survey, with the UNOLS office coordinating to preserve confidentiality. The plan is to 
provide the survey form on the web page, and have it returned in hard copy to UNOLS. 

Long-Range Instrumentation Planning 

Rich Findley proposed the establishment of a Long Range Instrumentation Planning Subcommittee. 
Rich agreed to serve as chair. 

Election of Chair 

Rich Findley has served two terms, the maximum allowed by the RVTEC charter. One nomination was 
received, John Freitag (URI). The nomination was moved by Chip Maxwell and seconded by Carroll 
Baker. John Freitag was elected chair by acclamation. John will serve a two year term. 

Subcommittees 

Database Subcommittee - This Subcommittee was renamed the On-line Resources Subcommittee, and 
Tom Wilson will continue as chair. 

Data Interchange Subcommittee - This Subcommittee was renamed the Data Standards and Exchange 
Subcommittee. Steve Poulos will take over as chair replacing Marc Willis. 

Wire and Cable Specifications Review Subcommittee - This new Subcommittee will be chaired by Don 
Moller. 

Next Meeting 
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Neil Bogue (UW) agreed to host the next annual meeting of RVTEC. The meeting is tentatively 
scheduled for 20-22 October 1997 at the University of Washington, Seattle. 

Other Business 

Comments are requested on the University of Hawaii SWATH vessel designs. Comments should be sent 
to UNOLS. 

Tom Wilson has come up with an RVTEC logo design. This will be posted on the web page. Members 
are encouraged to vote yea or nea on this design, and to submit other designs. 

There was a short discussion of possible workshop topics for the next meeting. Some of the ideas are: 
Marine Corrosion, SeaBird CTD, ADCP. 

Rich Findley asked members to think about collaborating on an RVTEC CD-ROM to distribute 
commonly-used software, manuals, etc. 

Rich Findley reminded members to distribute their Technicians and Instrumentation Proposals to 
UNOLS members. 

The SeaNET Group was not represented at the meeting, but sent a written update. This is included as 
Appendix X. 

Adjournment 

Adjournment was moved by Tom Wilson, and seconded by Tim Deering (U.Delaware). The meeting 
was adjourned at 1240 on Wednesday, 13 November. 
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RESEARCH VESSEL TECHNICAL 
ENHANCEMENT COMMITTEE 

NOVEMBER 11, 12,13 
HARBOR BRANCH OCEANOGRAPHIC INSTITUTION 

FORT PIERCE, FLORIDA

AGENDA 
(Handout from meeting)

Monday 

●     8:30 Informal Networking 
●     9:00 Meeting Called to Order Introductory Remarks by Chair 
●     9:15 Participant Introductions 
●     9:30 New Instrumentation 
●     10:15 Break 

�❍     Communications 
�❍     SEANET 
�❍     MSAT 
�❍     DIRECT PC 

●     12:00 Lunch 
●     1:00 Conducting Cable Workshop 
●     3:00 Break 
●     Conducting Cable Workshop (continued) 

Tuesday 

●     8:30 Meeting Called to Order 
�❍     Conducting Cable Workshop (continued) 

●     10: 15 Break 
�❍     Conducting Cable Workshop (continued) 

●     12:00 Lunch 
●     1:00 Tour of HBOI Facilities 
●     3:00 Break 
●     3:15 Tour of RV SEWARD JOHNSON 
●     5:00 Adjournment 

Reception Hosted by Harbor Branch 
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Wednesday 

●     8:30 
�❍     Technician &. Equipment Database Subcommittee Report 
�❍     Data Standards Introduction; Mark Willis followed by; 
�❍     Data standards Workshop 
�❍     CHIRP Inter-comparison Update 

●     9:30 Show and Tell 
�❍     RSMAS MERLAN 
�❍     Whatever else any one wants to present 

●     10:00 Break 
�❍     Election of Chair 
�❍     Long Range Instrumentation Planning 
�❍     NAVO Technician requirements 
�❍     Updating of Action Plans 
�❍     Scheduling of Next Meeting 
�❍     New Business 

Adjournment 
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APPENDIX II

LIST OF ATTENDEES
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APPENDIX III

OCEANNET PRESENTATION
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APPENDIX IV

MERLAN PRESENTATION
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APPENDIX V

AUV PRESENTATION
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APPENDIX VI

CONDUCTING CABLE WORKSHOP 
0.322" CABLE PERFORMANCE TEST RESULTS
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APPENDIX VII

CONDUCTING CABLE WORKSHOP NOTES

 

For more information see Gibson, P.T. Operational characteristics of electromechanical cables. Journal of Energy 
Resources Technology. 1984, Vol.106, pp. 356-361. 
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APPENDIX VIII

CONDUCTING CABLE WORKSHOP 
REVIEW OF UNOLS CABLE POOL
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APPENDIX X 

SeaNET UPDATE 
Andy Maffei, WHOI and Dale Chayes, LDEO 
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