UNOLS RVTEC Committee Meeting 11/1996 - Minutes

RESEARCH VESSEL TECHNICAL
ENHANCEMENT COMMITTEE

J. Seward Johnson M arine Education and Conference Center
Harbor Branch Oceanographic I nstitution
Ft. Pierce, FL November 11, 12, 13, 1996

MEETING MINUTES

Appendices

. Meeting Agenda
Il1. List of Attendees
[11. 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 Maffel-WHOI and Dale Chayes-LDEOQO)

Monday, 11 November

I ntroduction

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 I nstitution,
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 | and Appendix | 1. Rich Findley briefly reviewed the history of
RVTEC and its accomplishments since the inception of the committee in 1992.

Communications (Appendicesllil, 1V)

Rich Findley presented information on the MSAT service (also known as satellite cellular telephone).
MSAT isan al digital communications system, primarily used on land, and in coastal regions. Coverage
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Iscoastal 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 arate 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
inasimilar 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 | 11. 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 Intel Sat, 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 I V. 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 dip rings. Fibers are
terminated in the winch hub with standard fiber optic terminators (FOTS). All control and 1/0 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 UNOL S 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 AUV's, see Appendix V. Dan

outlined the different types of AUV's, 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, filetransfers 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
UNOL S 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
guestions from the committee. Appendix V11 isacomplete copy of the Cable Workshop Notes as

prepared by Mr. Gibson. The following topics were addressed. These comments are from Phil Gibson,
astranscribed by the Vice-Chair. Any errorsare NOT Mr. Gibson's.

Fleet Angle: Operating wires at high fleet angles will cause twist in the cable by arolling 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 |oad achieved.

Ends-Fixed Towing or Lowering: In the ends-fixed case (no swiveling of package, e.g., MOCNESS or
SeaSoar), thereis alarge 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 cableis
lowered, there is atension gradient but no net torque isinduced in the cable. Once a cable has been
spooled, thereislittle 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 thisis
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 asample. 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 aso 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 winchesis 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 - Il (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 sgqueeze 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 fibersis
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 Andles: 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 L ebus 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" cableis nominally 0.324" (0.322-0.325). According to Don Moller (WHOI) al UNOLS
winch drums are Lebus grooved for 0.327" wire. Lebus grooving must match cable diameter aswell 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 L ubrication: 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: Thisis 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 alowering. 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: Thisisan Aramid (Kevlar) synthetic made by a different process. Technorais 30%
higher in strength, and Technorafibers 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: Thisis an expensive (twice the cost of Kevlar) synthetic with alarger filament than
Kevlar. It ismore 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 |oad 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 L oading: Tensions on Kevlar cables must be kept relatively high. Bending fatigueis
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.) isrecommended. The socket must have a conical insert.
Cone angles should not exceed 15 degreestotal 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 VIII1. 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
ashort 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 searchabl e database of equipment
and personnel, and on-line equipment request forms. UNOLS is going to on-line forms for most of its
business, and RV TEC might do the same. Barrie Walden (WHOI) offered to work with Tom on finding
anew 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 homepageis:
http://www.gso.uri.edu/unols/rvtec/r vtec.html
Data | nter change Subcommittee

Data I nterchange Subcommittee Chair Marc Willis (OSU) gave a historical review of the effort to
incorporate netCDF as a standard data delivery format for UNOL S 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 datafilesto 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 | nterchange Subcommittee was tasked with
developing an implementation plan for netCDF on UNOLS vessels.

National Science Foundation (Appendix I X)

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

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 isinterested in
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holding ajoint 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 ajoint meeting.

NAVOCEANO Requirements

Cindy Kelly and Dennis Kyman (NAVO) were introduced, and outlined the requirements for the
NAVOCEANO cruises scheduled on UNOL S 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
NAV O 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 planisto
provide the survey form on the web page, and have it returned in hard copy to UNOLS.

L ong-Range I nstrumentation 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 atwo 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. Thiswill 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 awritten update. Thisisincluded 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
s Communications
o SEANET
o MSAT
o DIRECT PC
« 12:00 Lunch
« 1:00 Conducting Cable Workshop
. 3:00 Break
« Conducting Cable Workshop (continued)

Tuesday

. 8:30 Meeting Called to Order

o Conducting Cable Workshop (continued)
. 10: 15 Break

o 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

. 830
o Technician &. Equipment Database Subcommittee Report
o Data Standards Introduction; Mark Willis followed by;
o Data standards Workshop
o CHIRP Inter-comparison Update
« 9:30 Show and Tell
1 RSMAS MERLAN
o Whatever else any one wants to present
. 10:00 Break
o Election of Chair
Long Range Instrumentation Planning
NAV O Technician requirements
Updating of Action Plans
Scheduling of Next Meeting
New Business

O O O O O

Adjournment
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APPENDIX 11

LIST OF ATTENDEES

1996 RVTEC Meeting Attendees

First Mama

Lost Hame

Orgarization Address City, State, Zip Phorm Fax Ermiail
Anthany Amica Urivarsity of Taxas TEG Channaiview Port Aranses, TX B12-T49-8720 E12-743-6777 | atamos@utmsizo vtexas.edu
Marine Soianca Instituts TBR3ITI '
Do as Andaraan HOAAAOMLIPHOD 4301 Rickerbackar Cay Miarni, FL 106-381-4E10 A05-361-4392
A3148
Narrman Andrapan Univaraity of 2200 Boreataal Blvd - CGlag | Arn Arbor, MI 213-847-2724 A13-647.2743 | andressnPumich.edu
Michigan 48108-2093
Dwight AfeAna Dauka/UNE 136 Duke Marine Lob Rosd Basular, NG B19-504-7E83 B818-804-T6E1 | dwighta@duncos.ml duke,sdu
28518
Tirm Agiaw Hartor Branch SEOD UE. 1 N Fi. Fiarca, FL 561-455-2400 EG61-485-2118 | taskew@nbal.edu
Deaancgraphic Inetitutian 34948
Carroll Eakar Skidawny Institute 13 Dcean Scianca Circla Savonnnh, GA 812.59E-1464 812-598-2310
of Deamnaograghy 21411
Pl B | Bagus Urivarsity of Washington Bax 357940 Seattle, WA 208-643-4485 206-835-T438 | bogue@ocean. weshingion.adu
| | School of Ooearmgraphy SE198-7040
Kannath | Bartam | Taxas & & M BO Ellsr D&M Bidg Callage Sration, TX 403-245-E385 A03-045-8331 | ksh@lorry.tamu,edu
| Univaralty 7T843-4148
Andrew Clark | Harar Branch SECOUS. TN Fr. Fisrca, FL B&1-485- 2400 BE1-4E4-3094 | acladk@hboi.sdu
| {_Dceanographio Inatitutian 32948
Ceil | Croaby | Uriwarainy of Miarrs B821 NW 14th Ave tdiarrme, FL 305-593-4108 305-381-4174 | corosbyEramas, muarrs,sduy
| _ RSMaAS 23147 |
Don | Cugchiara | Urivarsity of Miorma AECO Rlekanbackar Crwy Mimrni, FL I05-389-4178 205-361-4174 | dsucshisra@ramas.mismi.edu
| REMAS 33144 !
Tim Daering | Urivaralty of 700 Filattawn Rd Lewas, Da 301-545-4338 102-B45-4006 | cearing@hrahms.ude! sdu
Dnlawnra 198950 |
et Dienny | LUBACON 8124 Hwy 56 Chauwin, LA E04-861-2818 504-851-2874 | rdenay@lumcon.edu
| Louisinnn T0344
Annalle DieSilva | UNOLS P.O. Box 392 Saundarsiown, Al 401-874-682E 401-874-B436 | dasfva@gao.un.adu
| 02374
don Efickaan | Uinitesd Siates 588 Seaport Bwd Reodwaod Ciry, C& 415-325-5385 415-36E6-8841 | enckson@usga.gav
Ceplogical Survey . S40E3
Rich Fndlay Urewnraity ol Miars 4630 Riskanbackar Cowy Miami, FL 3A0E.1E1-4175 305-361-4174 | Hindisy@remas.miami.edu
REmAS 33418
Jehn Fraitag Urivarsity of Marragangen: Bay Campus Merragansstt, Al A01-874-6578 201.BV4-B57E | feaitag@geceunl .geo.ur.adu
Rhade lsinnd O2ARI-1187
Phil Giben Tension Membar
Tauhnalogy
Eravan Harer Uinivarsity of Gox 730 Saward, 4K 907-224-5251 Q07-224-3352 Irejh@aurora.alaska adu
Alaska a3ee4
Cawve Haogg Linit=sg Stotas 48 Saapart Blwd Redwood City, CTA 416-329-5064 A416-266-9841 | dhoggBusge.gov
Py | Geolopiasl Survay S4063
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| Firet Mama Last Mama Orgarizatlan Addrass City, State, Zip Phona Fax Esviail 1
| Tam Halt Rague Wawa 8510 5y 35" Corvalis ,OR 541-T64-4089 haolt@reguewave com |
27331 |
Cindy Kally Hewva Coannngraphic 1002 Baleh Bhed Stenris Space Centar S01-6B8-42T6 EQ1-BE3-4728 | oynthia%ni 1 %nave. @newval.
| Offica legde N3T112) M5 38522 M, navymil
Ray | Kol Harris Corporation M5 £450, Bldg. 25 Malbourra, FL A07-T2T-8462 | 407-729-7930 | reoler@iu.nat
P.0. Box 82000 12902
Dennis Krynan Mavel Qeranographiz 1002 Baloh Bed Stannis Spaca Canler 601-GEE-4437 EO1-E88-6T772 | dkrymenBmaranovo.rowy,ai
O fiza ME 30E22.2001
Crap Meswall University of Mismi 4500 Rickanbaakar Cswy MEarmi, FL 305-381-417E J05-3E1-41T74 | omawwall@reres.miamiedu
REMAS 33143
Migual MeXinray Univarsity of Miaml 4E00 Rlekanbecker Cowy M, FL 305-3E1-4175 A0G-2E1-4174 | mmokinneyBrarmas, sesmiadu
1 RSHAS 33143
Dian Miahesalsan Antarctie Support E1 Inverness Or., E., Englawaood, SO I0F-TAL-BESE A0F-TAT-BO0E | michnsienn seaifesa.org
| Asaoclates Sie 300 80112
Dan Mallsr ‘Waods Hola WH Wonda Hole, Ma EDB-283-2277 BOB-45F.2185 émollarBwhoi,edu |
Ooeancgraphic Inaclutisn 02843
Paul Maoyion Univareity of FO0 Filottowsn Bd. Lewas, DE A0Z-E4E.4048 I0Z-BAS-A000
Dnlaware 10958
Reczharg | Muller Mass Larding P.Q, Bax 450 Moes Landing, CA 40R-633-3534 A0E-E33-4560 | rmuller@miml_caletsts. sdu
| Bdaring Lobs 85039
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APPENDIX V

AUV PRESENTATION

Harbor Branch Oceanographic Institution, Inc.

WHY CONSIDER AUVS?

THERE ARE MISSIONS THAT ONLY AUVS CAN PERFORM EFFECTIVELY
AND

CAN REDUCE THE COST OF OPERATIONS SIGNIFICANTLY

THESE MISSIONS WILL HAVE TO BE PERFORMED FIRST IN ORDER FOR AUYS TO
GAIN ACCEPTANCE
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APPENDIX VI
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(oeyg F)

GU1R]

893 Tension Manber Technology
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DESLiaH: UNGLES-1

DESCREIFTION: O.322-inch Diametor I-Conducsor Cahle
TEMELICGN {1lb} w0

ERD COMDTTTON =» FIXED (N RBOTRTION)
COMPRESSIODLE OORE MCCEL
TENSION DEPENIERT CUSE FILL

HO GIRE

CORE: IRTTTAL CORE T.0. {in) =0
INITIAL CORE 0.0, {in} - 0, 1800
EFFECTIVE CORE 0.0, [in) = 0.174%
DELTE CORE ©.L. [Lin) - -DL0051
BULE MODULUS (kpsi) = 100.4
VOID VOLUME (%) =0
SPECIFIC GREVITY OF WOLD FLLLER =4
KASS OF VOID FILLER {lbwfLiv) -0

LAYER OVER CORE LAYER 3

INTTTAL CUSP FILL 3% = 74

AKX THMUM E‘UhP FILL %) = 90

P FLLL PRESSUKE PARAMETER {psi) = 1004
CUEE FILL (%3 = an
HO HERMETIC CABLE JACEET

CONELGURATION TAHLE

LAYER HUMEER 1 2 3 q

LAYER DESTONAT TOR COND HHL ARMUOR AHMOR

Kii. 01F ELEMENTS 3 1 23

ELMNT DZIA. (L] 0.0%49 nfa (LA

IWELTH DInA. [ing} J.07Ld ] nia

LAYER T.D. (i) PSRN RO B S L2444

LAYEH P.D. [in) a._pIe7 0, 1506 G.2519

LAY¥ER O.T0. [1n) O, 1487 0,148 OLatag

ORLTA O.D. {in) =, 0043 =0.an%l =005 =Go00%6

OIA. BIRS {in) Q ) o o

LAY LEKGETH §ing B ] nta 1.a07 LT

LAY RHGLE (o) ia.83 0 22,02 18, 14

LAY DIRECTION Laft nia Right neft

B0 OCURY [Lind 1.1 nja 0.7 1.40
CUVERACE (%) J A nia LOn 0 e s
ETREMGTH {LlB) e G a0 910

MBSS [LbmfiL) (SR Ll O.0E I

STRAIR (%) = 0.71 CORE PRESSURE jpsi) -
TENSTON {1k} 4000 TENSILE £ HGTH SUM (L)
TORQUE [ lh—in) = 5] MRES SUMMATION (1hmgft ) =

ROTRTION (deqitr) =0

CARLE SOLVER 10 V4,09 CS1000 0 1L-Uv-1UuYb
Copyright 1987-1993 Tension Mombor Toochoology
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DESIGH: UROLS-1

DESCRIPTION: Q.32Z-inch DLameter i-Conductoco

TERSTION | Lk =

FEHE CORDIT DON -

COMPRESSIBLE CORE MODEL

TENSION DEPENCERT CUsST Filil

K1 BIAS

CORE: INITIAL COHE .. [in) =
INITIAL CORE o, D. [in}

EFFECTLIVE CORE O, [in)
DELTA CORE O.D.

BULE HODULUS (kpsi) -

VOID VOLUME (%) -
SRECTFIC GRAVITY OF YOID FILLER =
MASS OF VOID FILLER {lbafibC} -

LAYER OVER
INITIAL CUSE FILL
MAXTHUM CUSE FPTLL 1% -
CO5P FILL PREE%URE DARARMETER [pP5L)

CUsP FLILL
Hiy HERMETTC CARLE JRCEET
STRESS fSTRATN TAOLE
LAYER KWUMBEL 1 2
LAYER BESTOGRNATION oD HHL

for) =

[ORE =
{ k) } -

%) =

RREMOR

Cabile

c00d

FIXEDR [HO ROTHETION

O.18O0

0.174%

-0.ans!

Lo, a

[a] A
0

o}

LAYER 1

Ey

ae

1000

an

3 ]
AHMIOR

T=H =TRESS

TEN

mpsi)

124.2
a.44

3%, 7
STRAIM (%) 0,58 1
STRESS (kpsi! 0 a

0.a 0.1

SER

Sks STHAIN (W) a U Q
MHTOR STRESS (Kpsi) Q 1.8 a.a
METOR STRAIN (%) 0 LL0g 0.01
MEBEN STRESS (kpsi) 0 2.5 10.4
MEBZN STHEALIN [%) o G008 .04
MYXETT STRESS [kpsi} a.l fa.1 134. &
TEHSIGE [ Lk E NNl BRER L] 2RI
TORQUE Lo 1 o -2l 12
HAD FI Sopibfing 104 G Lo 2150
HARD =RE (pul] 410 d 420 2460

LEYER[S) I MYXEFF STRESES RBEOVE YI1ELD.

STHALN (%) = 0.7 CORE PRESSURE [psil = e
TERZTOR |1k 4300 TEMSILE STRENCTH 3UM {1k = 11970
TOROIE [LL-wnd - 91

WETAT LGN (digg Fr) =

TIMHLED SOLVEHR EE ) CE1000 11-07-199%

Copyroght

_afd-19%1 Tensian Momber 'H'-n:."!'un::-'lr'.q".'

http://www.unols.org/meetings/1996/199611rvt/199611rvtap06.htm (12 of 13) [11/6/08 11:15:27 AM]

B



UNOLS RVTEC Committee Meeting 11/1996 - Appendix V1

DESLGH: UHOLS-1

DESCRIPTION: Q.332-:nech Doiamaeler 3-Conductor O

TEMSTON |11

END COH LT DO

COMPRZSSIELE CORE MODEL
TENSION DEPENDENT CUOSP TILL
NO BIAS

CORE: IMITIAL CORE I.D. {inl
INITIAL TORE O.D. (17
EFFECTIVE CORE O.,0. {1n}
DELTA CORE O.D. {in}
HULE HODULLE (kpsi)

A00T
-» PREE

Ty HIVEA TR

a
S U
o, 1734

- -l

= 100,

VOID VOLUME [%) [N
EPECIFIL GHAVITY OF VolIh FILLER =0
MARS OF WOID FILLER [(lbmyfe) =0

LAYER OVER CORE
INITIAL CUSPE FILL (%]
MAXIMUM CUAP FILL (%)
RSP FI1LL PFRESS5URE PFARMME
COSP FILL (%)

KO HERMETTC CADLE JACKET

CONFTGURATION TRELE

{pei) =

(K111
K

LAYER HUMBER 1
LAYER DESIGHATION COHD
MG, OF ZLEMIZINTE 3
ELHMKT DRI, {in) d.0243
INSLTH DIA. [in) LA e R ]

QL0104
0, Jun

LEYEE L.D. {in}
LAYER P.D. {ia}

LABYER 2.0, (inm) 0.1a74
DELTAR O.D. (inm} -0, 0058
DIk, BIAS [im) o
LEY LENGTE (in} 1.325
LaY¥ AKGLE [deyg) 1. 61
LaY DIRECTION Lerle
R OOF CORY [ing 1.2
COVERAGE (%] 101 .5
STREMGTH (1b} 11d
MASE (lbmfLt ) S|
STRAIN (%) Q.84
FEMSTON {1k - 4000
TORQUE (lb-im) =0

ROTHRTION {deg/ft) = T4

CARRBLE SOLVER 1 w409 C51l00

Copyrioht 1987-192973 Tonpsion Mewber

FHL ARMOR

L M1
nfa Q.03%5
nga

0L 1GED
[ ]

0.1253
L, 14523

0.1734 0.2431
0L Od6a [ LA
] v

nfa 1.588

N L

nfa Fight
nfa a.
A 100.7

3 PRESEIRE |
TEMSILE STRENGT
MAES SUMMAT LN

11-07-1996

Technology

ARHOR

22
J.0375
Wfa
a.2451
0, 2806
O.3148)
0, oo

[N i
IR
I E0M

[ Lbm}
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APPENDIX VII

CONDUCTING CABLE WORKSHOP NOTES

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

CABLE WORKSHOP NOTES

Prepared for

Research Vessel Technical Enhancemsnt Committes
1896 Annual Meeting

Movember 11 - 13, 19496

at

Harbor Branch Oceanographic Institution, Inc.
J. Seward Johnson Marine Education & Conference Center
Ft. Fierce, Flarida

by
Fhilip T, Gibson
Tension Member Technalogy

2721 Research Drive
Huntington Beach, A 22649-1616

Tel 714-856-5641  Fax 714-893-1925
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SECTION CABLE MECHARICE
SECTIGN 3 - HANDLING SYSTEMS CONZILUERATIONS
SECTION & - TERMINATIONS .
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(]

SECTION f - CABLE SPECIFICATIONS .
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SECTTCN 1

INTRODUCTION

4. Backgreund dnformaticn on Tensien Membor Technology
and the authors of this tutorial

B. Tormat for chis tutorial

Co MHistary of electremechanical and [iber optic cablas
L. Peeign sophistication
2. Cable materials

3, Pabrication technigues

[, Slatic versus dynamic cables

SECTTION 2

CABLE MECHANICS

A, Exaoples of various cable constructions

1. Double armored cables

.  hqual numbers of wires in hoth layers
(poor torque halance)

L. Equal wire zizes in both layers
(better torque balance)

., Smaller wires in ocuter laye:
(hest Loryue balance)

2. Three and [our armar layers

. Can offer goand torque balance

bh. Can elfer the least cable colalicn
1. Hpzeed armor cahbles
4. Konmetallic strongth members

a. Praided [iber

b, Sarved tiber

H. ©Cable reaction Lo Lensile Toading
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4. dable reaction Lo Lensile loading

L. Forces and motions affecting cahle alements
2. Tensile stress distribution among slements
3. Mdvantages of strengch maoher stress belance
4. Cable clongatian

5. Diameter reduction

a. Displacemant of deformable materials tnle
interstivial areas

b Lateral contraccion of materials during
longitudinal extension (Poisscn's ratio)

©. Material compressibility
. Lawver coampaction (nonmetallic elements)
fi. Care pressura
7. locrease din element coverage
3. Jazcket loosening
9. Terque and/ar rotzation
a. Farctors contributing to cable Ltorgue
b. Core contributian
c. Limitations to “torque ratio' equaticn
d, FEffects af armaor loosenegss

e. Effects of residual stresses in all cable
alements

10, Usval conditions cequiring minimal cable tergue
a. lsa of a swival
h. Epsgpenzion of an unrestrained pavload
¢, Cable nendling procedures or dynamic loading
condilions which can produce slack loops
and potencial hockles and kinks

d.  LDeplovment of a heavy cable to great depths
(with vither a free ar Lixed end)

L. Effects of tension-induced diamster chanpes
12. Effects of operatianal rensions

. Mean cension and tensian variarions

b, Conductor survivabilicy

L. abrengrh member favigve performancs

13, lsa of swivels

http://www.unols.org/meetings/1996/199611rvt/199611rvtap07.htm (4 of 46) [11/6/08 11:16:28 AM]



UNOLSRVTEC Committee Meeting 11/1996 - Appendix VI

Cable reaction to bending

Slemant bending slresses

Llement cobions during bendiog

Zffecls of element helix angles
Effecls of sheave-to-cable diameter ratic

Eflecrts of cable diameter

{over strength members, nob aver jacket)

Effeciz of element mations

Elemant wear {laver-to-layer)
Element tension variaticns, friction effecis

Potential for cxcessive elemsent scrains
N - . e
{Lensile ar compressive)

Conditions defining "[ull bending”

Cable failure modes

Steel wire strength members
Honmetallic strength members
Flectrical conductors and oprical fibers

Void filler seleclicn

Feoctors alfecting cable flexore per Formance

Sheave-to-cable diameser ratio

Sheave proove dianeter, material, hardness,
and surface Tinish

Cable diamerer {over strangth members)

Oparating tension (saletv factar)
Lubricatizn

Corrasian
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I Bending conditions

L. Effect of cable cycling stroke amplitnde (far
cahla-to-sheave contact arc lengths greater than
the lonpest of the cable element lay langthsa)
i, Stroke » sheave cantact arc
h. Sfroke < sheave contact arc
c. Strake < cable element lay lenglh

&, Elffect of cahle-to-sheave wrap angle (contacl
arc lenpth)

o

. Contact zrc length » cable elament law
length

b, Cantact are length < cable element lay
length

1. Effect of rveverse hends
4, Effect of non-zero flest angles

a. QLCable abrasion and small-radius bends in
ragion of sheave [lange contact

k. Flange anple selection
. Groove deplh selection

3. Cable strengih reduction dus te bhending
&. amaric condliions

b.  dynamic conditions

E. Cable reaction To twisling
1. Sgurcea of rwisting
g, Venicle maneuvering

b. Cable handling system which does not enplay
@ conventianal storage druom

¢. Use of & swivel with a nontorque-balanced
rahle
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d.  Retation of a suspended pavicad cr Lowed
body {no swivel]

@, Deplevment of a heavy cahle to great deprhs
[even with the end restrained from turningd

Effects of cable LwisLing

diztributian

a. Alteraticn of Lensile =i
among cahle elemants

b. Chanpe of cable Lensih

c. FPotential for excessive olomenl sirains
(either tensile or compressive)

. Alteration of cable breaking strength
{increase or decrease)

. Increase in residual torque and bockling
potential

Cable torsicnal sLillness
&, Direcrion sensitivity

7. Load sensitivity

Aockling and kKinking

L.

dequiremcnls for the formatian of hockles and
kinks (residual tarque and a sleck loop)

Operating conditians conduclive to

Hockling potential of specific cables

Effect of swivels
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L
_f"'# _ff__,.- ..--/-I:-"'-' -~ /_,—"___/-'

** ?Z/;////’f%%%
s

B
|

I/

II [l

Toukle %reel Wire Artmo:

Braided Hewlar and Overall Jackes

Served Zevlar and Overszll Jacket

TYPICAL CONFIGURATIONS OF CAZLES HAVING
ZATERMAL STRERGTH NEMBERE

Tesrsion Member Technoiogy
{714y BE-E641
5521 Research Drive
Huntiroion Boach, Ca A49
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wi

- 16 wIRES

1f WIRES

ES

YE

L&

N BOTA

AL MUMBERS OF WIRZS

2

CABLES WITH I

(714) E38-6641

Tetsion Member Tectrology
5721 Rearch Drive
Huttington Beach, fa 92643
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CAGLES WITH ZQUAL SIZE WIRES M 20TH LAYEERS

Tareslan Member Technology
{T14) B9-55401
5721 Fesearch Drivm
Huntingdgn Beach. Ca G649
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{{.h“‘m . ™ . -\. )
“*--J_“_‘_:'_f“:_-_--..a Ly\,.{;ﬂl{ ) x\'Q

s F A

BELTES DORS ==

i = L
! .

DOWATSURD COMIUCTER - -:)" -

N

A Typical Compound Cabla
[TOROUE BALANCED)

Tenzion Member Technology
714} BBE-5641
ATF1 Research Diive
Funtington Beach, Ca  S2649
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T 1R WiRFS

T 4 WIRES

THREE LAYERS OF ARMOR

SOUH LAYERS OF ARMOR

Tension Member Tecrmolsgy
[714) B38-5541
5721 Fesearch Deh
Hurtington Beach, Ca 53649
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LCENTER CONDLETOR: Bmtitouni-1,
#7 ALL SOTT CORPER WIRES,

T, o~ LILLECTRIC SPACER: Hjge-
YOLECULAR -WZ!BHT POLYETHY.ENE,

) L . .
}(_\J_“-._; “HIELD CORDICTOR; 50°T £IPPEE

i

o WIFES A5 EHAID
e
My JaskE 2 HMW PALYETHY ENE.

=Areos; 0,057 & 00417 RI1PS,
Z4 WIRES [N EBSH LAYCE.

CEHT'zZA CONCLCTOR: 12 Bround &
Hazd Dbmwn Lece CoarT Wirep

srosnd a Hylcr Cete dod

TTAELLCTRTS 5PACEE;

Metural Jlles Demsicy Falyethylena

SICTLD MNINCTTOR; BRTRAL SERVEHS

o7 4 Hard Dravm Jore Coppes Wircs
FHORTTHI LAFES; Coppor /My Laz
JAZEEL, Hetural N.D. Telye Fhy Lene

LEMOH: DLDBCY EQXT?E Witec as

Conzrahelds

CROSS SECTION UF SPECIFICATION ARMORED JUAKIAL CABLE,

ALl VMOIDS 1H THF CAPLE Codk AKE FILLED, )
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Uverbuiferead
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LLE Ta DUE TO
OTE BEMNDING ENPE SLOMGATION

FORCES aND HMOTIONS AFFECTING INDIVIEUAL
IS WILTHIR A ROPE OR CAEBLE

Tenshon Mamber Technology
{714} HoE-5641
573 Ressarch Debee
Himtingdon Beach, Ca 50645

ul

=

o

=

o

- lzr Cyeole /
g

E

o

/ Wth Cycle

o

=) a -‘-:--- T =

0 a B

Elongation, Percent

TYPICAL ELOHMGATION VERSUS TENSLOE CURVES FOU
FOE & DOURLE STEEL-WIBRE ARMORED ELECTRO-
MECHNICAL CARLE

Tenslon Mambar Techroiogy

Hurfinglon Beach. Ca 92649
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Hih L'_-r'cls:/

FPounds

icn,

Tens

(Hepat ive) | L
|

*"‘ B i*a
B A 4]

To roue, oo h-Pound 5

[(Pasitive)

TYPICAL TORQUE VERSUS TEMSIOK CORVES FOE
& "TOROQUE-BALANCEDR' DOUBLE STEEL-WIKE

ARMORED ELECTROMECHAMTCAL

CABLE

Tersicn Membar Technology
[714) E38-5641
5781 Resaarch Dibve
Huntin@on Beach. Ca 92649
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Keh Cyecle

st Cyele

Pounds

BT,

Tansix

(Hegat ive)

{Posic fve)
—!-‘ b L a

E A ul

Botation, Degroecs Per Food

TYPICAL ROTATION VERSUS TENSION CURVES PDRE
& "TORQUE-BALAKCED' DOUBLY STEEL-WIRE
ARMORED ELECTEOMECHANICAL CABLE

Tenskon Member Technokogy
{4} §93-5641
5721 Restarch Dive
Huntinglon Beach, Ca 92649
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COMPONENT MOTIONS DURING CABLE BENDING

! Fra e of aarsprn b
- ':\V“ {)’I'li/' 1 e B 1 -rv r 'F
d A f !un .'J-' -||' okl
T ke :: ridte v T ’
(X
(¥
a0 025 20 13 10
] L i 1 L
5 = Element motion ofd = 10
a.6 d = ElemenL pitch diameter
£ = Element lay length
_ o = Element lay angle
U
Il = Sheave pitch diamecer .
1
0.4 (Frictionless Cable)
J'I".S{IIE
0.3 4
0.2 4
0.1+ 100
0 /
5 10 _ 13 20
fid
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{Far czble-to-sheave contact
o arc lenpths greater than the
5 langest of the cable element
A law lemgiha. )
o
- — Srroke Amplitude
it Equal to Sheawve
@ Comract Arc
&
L
o
.
[
i
1
1
1
1
- \,.'h 1 -
0 1 2 n rn+l
Scroke Amplitude, Lays
EFFECT OF CYCLING STROKE AMPLITURE O
CABLE BEMBING FATIGUE LiFE
;A Change of Contact Arc
J'If/' ar Wrap Angle
.
= \\_/ S
3 &
A
=
a
Fu)
“ -
al
i
=
>
L]
¥ T T - T T
] 1 2 3 ] 5

Change of Contact Arc, Lays

EVFECT OF EEMDING AMPLITUDE AT OUTROARD SHEAVE DN

GCAELE BERKDING FATIGUE LIFE e

Tension Member Tesmology
{r4) Boa-551
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(For cable stroke aaoplitudes

much greater thae the czble-
to-sheave contact arc length)
m
" ———
a
A
a
pe] r
[ ¢ o
o
- e el
- b
o
=t
[ &
-
[
T T .
0 1 z 3 &

Arc of Contact, Lays

EFFECT OF SHEAVE CONTACT ARC ON CALLE
BENDIKG FATIGUE LIFE

able Wrap fngle on Sheave, Degrees

wire lay length

L

—
d

wice pitch diameter

4 6 10 20 A0 B 100 200

WRAP ANGLE OF A4 CABLE ON A SHEAVE CORRESFONDING
TO & CONTACT ARC OF ONE LAY LENCTH OF THE OUTER
LAYER OF STRENGTH MEMBERS Tonsion Meniber Techndogy
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b

5

SECTION 3

HAWDLIKNG SYSTEM CUONSIDERATIONS

Single-drum winches

Fotential sources nf cable damage

a. Grushing due o winding many layers at high
cension

h. Crushing due to uneven winding
., Pinching at drum flange

d. Cuttiog in

a. Flectrical resistive heating
[rum configuracions

a, [lat laced

o. Spiral grooved

c. Lebus grooved

Spoaling aids

a. [Filler=s

k. HRiszers

<. Falzse flanges

Level wind systemns

Traction winches

Single-drum capstan (not reccomended)
Double-drum capstan

Licear pullers
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C. Sheave deszign considerations
1. Tread diamsrar

¢, Graove diameter, deprh, and flanpge angle

4, Groove material, hardmness, and aurface
finish

i

fi. Type nf hearings

['. Heeving configurations
. Safety considerations
2. WNumber of sheaves {minimizc)
4. Heverse bends [avoid)
4. Fleet angles (minimize)

5. #haave apacing {(maximize for aystems with motion
compensal ionl

. Cable wrap angles oo sheaves {maxinize for
systems Wwith morion compensation])

oo Ume of guide rellers Cavoid)

Ceution: never use a series of soall rellers to
replace & sheaval!

3. Usze of swivels (to [acilitate wvebicle docking)
9. Special fairleads (wide-flanpgs sheaves, rollers,
chutes, bellimouths)
F. Mortion compensation sysboems
I, Active drum
2. Active traction winch

3. Ham tensinner system
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&, Hodding {or bahbing] boow system
a. Inflicts minimal cable [lesure domape

L. Can ke used with a "stoppec” to redure cable
flexure damage

. Cable temperacure rise

a. Effects of shzave size, cable Lension, and
arrake amplitude

b, Effects ot cabhle jackets and sheave Tiners
F. Use of operating logs to extend cable 1ife by
distributing wear
L. Length of cable deployed
2. Cable tension amplitude and frequency
3. Cable motion amplitode and frequancy

4. TFlapsed tioe

L. Tepslan measuring devices

I. Load cell at bermication

Z. Gheave exle or suspension system
4. Winch suspznsion system

4. Thres-zsheave device

7. Vibratioo mondlo:

4. Tazle storase
I. Jrum {low cension versus high tension)
T, Baskwer or ocage (with induced bwist)

A in deck [figurs sipght]
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SPIRALLY-GRCOOVED DRI

LEBIE=GROGVED DERIM

Terrdon Membar Technology
{T14) B98-5641
5721 Reseach Drive
HimsErglen Beach, 3 92649
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FAN Y
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TAPERED RISE
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FISET WARAF

SPOOLTRG Alng

Tensdon Mambar Technokomy
{T14) E38-5641
ST Pessach Dive
Huntinglom Beach, Ca 92649
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DRUM GROOVING COMSTOERATLONS

The followimg coembinatlons are generally most effective:

® For single laver winding, helical grooving is best.
@ Foar rwo laver winding, sicher helical grooving with =
riger ar TERUS grooving wich 2 rviser is satistaccory.

@ Dor three lsyer winding, LEEUS groowving s prefecred
aver helical greooving, but in either case rlsec and
fi1ller scrips are needed,

@ Far more chan three laysr winding, |
be wsed with viser and filler

granvipg 1s neb recommended.

Temslan Mambar Technolgy
[T14) EH-5E41
5721 Reseamh [rive
Furtinglon Beach, Ca  S264%
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Merdington Beach, Ca 9349
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LEWDING IN THE ZAME DIRECTION
OVER THO ZHEAVES

REVERSE EENDING OVER TWo SHEAVES

Temgion Member Technology
[T14) B9E-5641
3721 Resewch Db
Hurfnglon Beach, Ca G649
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1 S,
L CINTER PLENT £7%
SHEINE

FLEET AMGLES

Tension Member Techmelogy
[F14) E38-5541
5721 Fesparch [ive
Hungnalon Baach. Ca  SRG4R
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A. Ceoosideratic

—_

SECTTON 4

TERMINATIONS

in termination selection

Size and weight limitalions

Compatihility with the cable design details

a. Ceotral versus external strength membar

b, Meczllic versus pemmetallic strengrh meober
c. Totential impact on cable design

Kequired strengrh and facigue performance
Bequiresment for field instzllation

Lead transfer mechanisc

B, EHeternally applied cable terminationz

1

Capstans, bollards, and drum grips
Twisted wire rod grips

a. Aingle laver w : douhle layer

b. deble diameler sensilivily
. DBending strain reli=f
Flexible mesh grips

-

Lplit pipe grips

Sloppers

C. Terminations integrated with strength members

Resin sockers

Mechanical compression fittings with conical
wodee Lnserts

braid-aplice terminations

U, Bending strain reliefl considerations

L. SHpecifies af resin rerminAaticans

Load transler mechanism
Cavity zhape and surface finish
Fesin malrix material

Suitability [or steel versus nomme:allic
cable strength menbers

Installation proceduras
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. CRORE-OWER MARLKS

GAELEN MANK INDIZATES THAT
CRIP 1S FOAUESE QN WIRE ADRE |

L RNWD A WIEU ALY N SIIE ECLON COOT
FREMGWING GRIP FROM ¥R S 3002 AND CHOSSOVER MARKS

# Copurtesy of Freformed Marine Clevaland, Ohio.

THISTEDR WIRE ROD GRIFS

Tenslon Mamber Tectnalogy
{714) 839-5641
5721 Research Dibve
Huntingion Baach, Ca S264%
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DYNA-DRIF TWISTED WIRE ROD TERMIMATION

{Courtasy of Prefarced Marine, Cleveland, Chia)

Tersion Member Technalagy
(714} &38-5641
5721 Ressarch Debva
Hunfingdon Baach, Ca G964
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Tenslon Mambar Techinelogy
(714} Fa-5641
57 Ristarch Driva
Huntnplan Baach, Ca QP49
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TYPLCAL BOFE 30CKET BASKET CONFIGURATIONS

Tanslon Member Technology
T4) 8985541
5721 Basearth Drbve
Hurfingdon Beach, Ga 52649
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VARIATIONS OF SOCKET BASKET GEOMETRY

Terslon Membar Technology
(714) 25e-5641
571 Fesearch Diva
Hurdington Beach, [ 92645

_/RESIN
¢ JPRESSURE

———

Sohemat e cronss-—sectton ol tern

nation showing:
tal wnloaded Cerminatioe, (hY the effeer of a2 load o produce an
astal displacement ol che repe relalive to che snckek panarabing
Lranswverse pressure amd surface fricCion, {c) a similar situacion
ab bl wirefresin interface.

Tarsglon Membar Techneltgy
(714) BO4-5641
571 Rassarch DOrha
Hurtngton Beach, Ga 52640
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PERFORHANCE CIARACTERISTICS OF EOV TETHER CARLES

Japas A, Walther and Thilip 7. Gikson

Tension Hewlker Techrology
15202 Fipeline Lanz

Huncingron Beacl,

ARSTRACT

This paper deseribes some of the seneral aperatian-
2l characteriscics of ROV fether cables which eusc
be raken into comsideraCfcn to ashieve good cable
service life. The reactiocn of a csble To censile
loading is discussed wich regatd Lo the camponent
stresses sl changes in cable elgagation and di-
socter. ©Cable rargue and cwist characreriscics
are described, Including design considerstfons for
achiaving torque sad Cwist balance, the effecr af
suisr an cable perfocmance, &nd causes al cable
hockling and kinking, The reaccica of a cether
cable re bending is discessed, Including commenls
an now cable performance ds alfected by rhe decadls
ol rhe cakle design and by the peametry of the com-
popenls within rhe cable handling sysrex.

fahia rerminations ase discussed with relerence ro
the case of installsgfen and che screagih elfi-
cicrcy achievakle, Finally, cypical cakle failure
nechanisns are reviewd aod suppestizns ate in-—
cleded on ways £d improve the mechanizal aod elec-
trical performance of ROV cether cabkles.

CAZLE REACTION TO TERSILE LDaADIHG

The <ritial application of o Lenszile land co a new
cether cahle produees cable elangation which con—
siscs of & coascrectional strecch compoment and an
glaszic mirerech component. The cansSCTUS Lenal
srzeccl of che cable, a =more or less permanant
rable elongasion ([a pocticn aof chis elenpacion may
issipate if tha cable iz allswed co temaln ot sero
rersion [or & periad af time), f5 =osc evident Ia
cables navin

g exrernal strenpth sezbers and ig pri-
mevily che cesult ¢ core compresslon and scrergth
pephel COUDPACLITN.

Txeernal cable strength wenbers, =ither sceel or
ewlaz, are wrapped helically arvound the cable core
in e ar a braided canstructicen or in one oo mare
separate layers. As & rensile legad is zpplied Lo
rhe rabla, che screagrh menbers exerc a raddal pree-
sure on the cable care, Lo respesse Fa chis pres-
sure, che cable elements and Ziller marerials ew—
perience deformacicns due [a Chell owWwn compoesss
iniliry and due co material displacements sspcei-
sLed with rhe elimination of voids within the cable
structure. The resule of this process ds a reduc-
tlan in cakle dlameces and & corresponding increazeé

CA 9ZELY

in cable leagrl. Takles having Hewlss errengcth
mesbers typically exhibic a greacec amoewit of
strength newker compaction then da  cakles having
steel slrengfh menbers. When the reeszle load is
removed from Che cable, There is some recovery of
gable diamecer and 2 cotrespending ceduction in
cable leagrh. However, a sipniffesnc portion of
Lhi i rampression and strengrh member compsction
may be relacively permzrent, sad, as & resull,lhere
will be' some peroanent increzs=e [n cable leagth.

This permanent change in cable lergth nosc oot be
everlooked, becavsse 1Ta magnitude mey acTually be
greatar chan the elasrie stresch the cabile exhibits
under narmal eperating Lensierz. Obviecesly, the
cotal strain experienced by the ceble conducLovs
[copper wires or optical finers) will be A funccion
of hoth che copstructianzl and ele=ric cakle elonpa-
rion. cables uhich swperdence @ larpe apaunt of
construccional strefeh sy iRpose sivains o opfical
fabars which nay, in che long tern, contribute oo
fiter failures under guire modarate cable cpezallnf
tensisns or aven durinp starsage of che zable be-
tueen @missions.

CRELE TORGUE AKD TWIST CHARAUTLRISTIOS

Anzther consequeree of charpes fn rabkle diaserer
wicl applied tensicn losd relazes o & cable
torgue characceristics, Aey charge in diamecer ol
a cabls hawing an extarnal sivenpgth nember (wich
che exception of & braided strenpr! nemoer) alcers
the losd slaring zmeng the strength nembes layers.
A= the srress balance amang sTrength menl layers
changes, =& dosa the corgue eonfTitution of cach
layer. Typically, reductions in dlageles cf douhls
armored cables cause o small shifr in cepsile
streases from Lhe er £z che surer layer of uires.
Aw A resulr, che cufer wiTes expes JFoc@ a propac-
tionally hipgher fensila stress 4 ches, produce =
partionally higher tovgue conporent. In fogr, mesl
f orhe so-called torque-balenced doudle ar
cablas which hewe Seen cested in che Teasicon M
Teehnalapy laborarory kave exhivired 3 s
of f{orgue and ToLali In a direciian Co
orier wires coe Lo =7 exeRssive Lorgque COMpEREnT in
st layer. On the sther hand, cakles whi
Two ar nore layers = served ¥evlar scrength eenbers
nay experisnce a reductiea [n che bereile load and
rarque contriburien cf the pucer layers.

Ler
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ansclher consequence of cable eonscructionsl srrecch
45 an increascé torque centrilturiso S the cahle
rore dos [é an increase in Lhe Cepslla strain oo
the core elements, This Torgue can e guite large
in eables which incocporste ane &r more layers «f
large power conduccars locabed just beaeach the
ipsulated facket of che core assexbly., To gquancify
the torque cootriburion of the cable zove as well
as the contribarion of sach layer «f screngch memn-
ber elemenca, ic has become ceason praccice in the
Tension Menbher Technology laboratery ro conduct
torguefdizsection cesix, Turicg this cesc, 2
cable apecimen is repeatedly leoaded co the =ane
rotal steaZon while continuaus traces af cable
rorque wersus Lenslan ara rvecorded afcec the re-
nowal of successive layers of cable elements=. (A
precision friction-cempensated suivel 1s cequired
tp ohrain accurate cable torgque dags.) The resules
¢f this cesc indicate how mush tepsian load and how
weeh foTque is produced by each layer af clemencs
wirhin the cable. These dara can chen be used 2
derernine how the cable geomecry may be alCfered co
achieve & degipn having better corque and Cwisc
talance.

The torsicaal stiffaess of a cable [the zncent of
cable roracion which will be prodeced by a given
amount of internsl ar external zorguel s highly
directional, especially for docble-acmwezed cables.
4 cable will typically rocace mech maore easily in
the divascion to loasen the suier layer of wires.
Tlus, to produce a cable with a pinimun aocent of
reration, ic is desirable for sny amounz ol torgue
‘zkalance te be in the éirectieon which cavses 2
ciphtening &f the oucer layer of wifes.

It fs esually desirable for a zether cakle o have
posd ToTque and twist balasnee to minimize the possi-
bility of cable hockling aml kinking Ir service. A
lockle is a loop which forms im 2 cable and zhen be-
comes Peisced so that fhe porrions of the cable on
either side of the loop become halically wrapped
around sach orher. The hockle itself may not seci-
vusly dsmapa the cable, but it renders the csble
wiclass where a Censfon load must be ivanseicred to
a cethered wahicle, Any application ol tensien ro
a hockled caule may cawvse the hockle o cighten,
chersby producing pecmanent cabla deformation and
kinking. In a dewkle sceel wire sceored cable, Lhe
purer armer wires may heconma badly displazed oo
birdeaged a= # resulz of this heekling and kinking.

The gannration of a hockle dn a ceble requires cnly
that a glsck lasp el sufficlent size ke allsved co
farm in & cable which containe a sufficient amount
af srored torsficeal energy. If a cable concains no
rarsfonal enerpy, then the formazden &f a alack
leap iz not likely re produce a hockle.  Sdmilarly,
if even a emall amaunt of cepgion is mainizined on
rhe cable so that & slack loop cannet form, chea no
hoekling will occur even If che czble conraing a
rather large spount of Lefsional enerpy.

1f a czhle dis nec of a corgue-balsacad destpn an:d

F it 15 megatively busyant and Is suspended In
long lengchs in che ocean, Lhen The eable may de-
velop & Eignificant ameunt of intermal corque due
to the rensfon produced by chble self welpht.
Should a slsek loop be allewed f¢ farm ac the leuer

end of rhe cable, then heckling is likely fto oceuy.

Even il & <abkle has been desipeed to have good
rorque balance, the cable nay =till éxhibit sona
torsicnsl energy il any fuisting has been induced
in the cakle, Such cwisting can occer duting the
lawering oo raising of a4 nonsyomelricsl vehicle, iy
manewver ing of & vehicle so &8 1o accumulace turns
in che cable, or by thz cable haadling cecknigues.
‘o example, 1f a cether ceble which is deplayed
manvally is allowed to pull aur of a coll <hick is
lying on Tha deck, the cable will develap =re curn
of ruisc for each.-wrep in chke zoil. 4imilazly, a
cable hapdling sysceo which does nol Incorparace a
deum, buc which allpws che cakle te lie in a2 cage
sr baskec, will produce ane complere owisc of che
cable for esch lecp of cable in che besker. Depend-
ing on the diseerer of the recher cakle ard on ics
inherant forsional stiffness, rhe resultzng reisce
ing of the csble may he sulffefenc co pouduce
tockiing if 2 slack oop should ke allowed to ferm.

The twisring of a cahle has a numnber of adverse
effecte orher chan the potertial Icrmacion of
hockles. fne =f the majeor censeceences of ruisting
2 a redoction Zn cable breakwing strength. This

ef fecr 45 mast signlficant in cables having external
contrahelical strengih neshers arranged in either &
braid or in maltiple laysvs. when 2 ceble 1s cwist-
ed, the strengch members which are wrapped 1o one
helical direccion ate tightened, while Lhe scTength
nephers which are crapped 1o the eppesite helical
direcrSon are loosened. The resulring stress ins
balance net only reduces the cable breaking sLrength
but alze reduces che cable farigue perforwance.
Kewlar strenpshened cables, in particular, exhibit
4 dramatic reduerion in bresking strength s a re-
sult &f small amounts of induced L=isE.

tnather potential consegquence af cable cwiztipp is
rhe sapid fs=ilure of comduccars wickin che cable
care. Most cables having s coaoplex cove design In
carperace  several Layers ol coedurcors whiich are
cypically assembled with alces right and lefr
lay halical direccions. ype ol core de-
sipn, no matter which wa tuisTed sOng
2f the eonductoos will o
achers fend re loosen, Hince
screngch mesbers tead te becors shorler D0 maller
fn which direction Chey are roeisced (assaming Lhet
the screnpih merbhecs are either pradded oar are as
semhled in fwo or more caarranelicsd layezsl,

rhesn che cendectars which rend to Lighren will ex-
parience some strsia Teliel due ra shosrering ol
Fowever, Thase conduerczs which zernd o
B cxper iance even
f the cahl
jen Lead ra conduclor

Ten while the
cables having exrCernal

the cable.
lonsen as a resdlc ol cable ow
ware locsening due ta sherrend
they rapidly develop z-kinks
or inselation failure.

and

1F it iz known thast A oatle will pe pelsced in oser-
yice due to che chasacleriscics of rhe cable kan-
dling syurem, ip iz possible Lo desipn rhe cable o
be twist colerant, Sush a eabkle Tust have 2ll con-
ductor layers arcapgsd in the sane helical direc—
tion so chat they will all cighten and loosen Lo
gether In response [0 rable jwisring. Furthermore,
rhe helical direction of the conducters should W
guch That the cable cwisting induced by Lhe handling
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syslem Ténds o Lighren Lhe conduccora. Fimally,
the lay angle ol ssch laver of conducrors sheuld be
carefully chosen {0 minimize che accirional cen-
dector strain Indvuced by cable Lwistiog. Exlensive
cable Cwisr rescs hawve revealed that properly de-
wipned techer cables can servive many Chocgsnds af
cycles af savere cable cwisting without electrical
¢ mechanfesl Fallure, Conversaly, recher csbles
which have potb Seen desfpned Tor tvist tolerance
way surwive Gnly & Pew cycles ol nederate Lwisting.

Cf course, whenever possible, cable twisting should
e avoided s2 a4z To achieve Daxioes cakle breaking
sctrength and fatigue perfoarmance. In some sysienos,
it may be neccssary to eoploy a swivel ca decouple
4 targue-palanced cable from a twiscing payload.
Conversely, it may be egually imparrant rao elizi-
nate A suwivel In & sysTen uhich uges & nONTarques=
balangad cable with & glable and nonrofaling pay-
lead. Repardless ol the details ol the service
conditions [or a specilic cable,dt Zs wsuvally quite
helplvl fer the cabkle co be manufzczuced with an
abwicus and permanenc s:iripe positicned leongitudd-
nally aloag the cable jackel. This eteipe will
allew any cable twiscing co be dédencified and quan-
rificd so0 thac mezsuces cAn he Taken co oiniplze
the nunber &f sccupulsated [wisis,

CARLE REACTION TD BERNTING

“he Sending of the cable around a sheave ar ocher
cerved suzface chvipesly produces a change in che
radivs of courvacere of cach cable elepent and a
rorreaponding chanpe In tha bending stress in cach
element, Io addigfiso, cablée bending prodoces Te-
lacive moLions ameng  Che varioes cable conponenis.

Consider for exanple, the path fellowed by 2 single
oucer armar wire an a cakle whick Is wrapped around

a sheava. (%ee Figure 1.)]  Assime chat che 12
12
1
I
j

FIGULE 1. ARMOR WIRE GF

o e loek posil lan |_'r.l:|"|'|iu|:-.’t|'|di ra the location on che
cable fuzthest fcom the sheave centerline. Tp f=
apparent, then, that the pach lengoh of the vize as
it zmgwes from the three o'clack o the pice o'clack
pasivion L= shortes than the path length of che
wire as it moves frca the oine oclock pasc the 12
a'slack and back Lo the Lhree o'clock posicien.  1F
2ll =f the wires within the czbhle vere locked ro-
gecher sa chat na relarive omorion could ceeur, Lhen
the itndividual wires woeld experience hiph rCengile
aTralna an Che zide ol e cable gvay Izom Lhe
sheave Lthrosl and compressive buckling strains on
the side of the cable adjacent re tThe sheave Chroat.
Fowever, he mebilicy ol ihe individusl wices with-
fm rhe vatle ptrocture allovs the excess wire
Tenpth g the silde of the cakble Loward Lhe sheave
thzoat te make up for the deficiency in wire lernpch
an the side of che cable away from the sheave
thrazz. &5 2 reselz, che censile SLTess renains
iwueh nove vniform along rhe leagrn of sach wive
rhan would ba the cass iF a4ll wires vers Tecked up
an Fhat no relarive oorjons ool

[ETSTY H g

A5 a cable Iz repeatedly [lexsd over a sheave, the
lergest rapnitedes of velarive motion aoopp che
cable elspents occur et the Lhres o'clock and adne
o'clack pasicions. For axaople, when a cakle haw
ing a braided Kevlar sirength nenber 15 maved hack
and-farch aver a shesave dur a labsratery Faripee
Lest, the Eevla: strands within Lhe braid becons
mael severely woin st che fhiee and nine o'clock
pasitions, wvith verw litgele Kevlar wear occerricp
aL the six and twelve a'clock positions.

411 ol the bending-induced changes in bending slress
and in The relative morions among the cable rom-
punent= sy described shove [ake pleace in che ui
cinicy of rhe cable-Co-sheave [angent poinc. He-
ceuse ol Lhe internal Priction within the calle

=it vre, the slfecied parlian of fhe cable s
sppvaxz inalely one lay leagth eirher =ide of che
tangent peint,  In acher wovds, poriiens of Che

cable which ace pore then approxinzlels ore lay
length awvay {rom a sheove, or portiens ol o cakle
which aze on a shesve boo =1
macely ore lay length away lrva a sheawve Lang
pailnT, experience no changes in Incecnal scresses
ar morians and ches are ret influenced by the bepd-
ing ol olher porcions of Che cable. 1f rhe arc of
contact becwsen the cakle and sheave exceeds approx-
metely one lay lenptih, Lhen Chese <1l ke & cérzain
rable in cancacs wich che sheave vhich,
ndergone =iresy chanpes in che wisindty of

fhan Ay

pre sheave fangent point, will experieace no fur-
cher changes in ics stace of scress wnlil i &ap-
proashes 4 gecond Cangent patnr.

Tha conclusion which can bte dssem Dram rhe previcus
dincussiaon Iz thac for cypical Jdeplayneal and re-
crieval opecations, teading farigue life ol a

cable £x nar influe 1 ky rhe Wwrap cngle on &
cheave ax lonp &8 ar leasr ane lay length el Che
cakle is in contact wilh Lhe shesve. Tather cakles
which experiernce many denloyreni 2 rzrrieval
cvelea chrough a series of [airlead sheaves will
pravide a cerrain hending fatdgee life which will
Se [he zane repardless of whether the cable wrap
leprees or 90 degrees

zngles on the sheaves aze 150
wr any other angle which predeces o cal:le coacact
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from slipping longloudinally inslde Che cable and
allows the core co extend through the scrength oon-
ker cerminacian wirhout affecting the stress dis-
tribucion in the strength mombers,

Four basic tvpes af cabkle terminacicns are in com-
non use on ROV [eche:r cables. The drum-grip cer-
nination is sinmplaesc in corcepr, Ib consists of a
wide sheave havicg eicher a lar [ace or a helical,
cenformal groove upon which are erapped geversl
curns of cahle.  The friccien between the cable
arrengch papher and the drum face provides A necang
for transferring Lhe stress in che cable scresprh
oenber ta cha drum grip. A poscica of the cakle
cension 1g cxmnslerved Lo the druxn far each wrap of
cabkle, and rhe lew fenslon end af rhe cable 1s &n-
chared with a suictable sescndary terelnatlon wvhich
can accomoodate the lewer rension level. The drum
grip Is parzicularly effeccfve for steel wice ac-
moTed cabkles, it warks well with cercain Kevlac-
strepgthencd cables, and it may be easily inscalled
in che field.

Ta maingain the preatest terminztion screngrh effi-
clency, the same pecoetry requiTeRenTs As  Bén-
Ltioned for sheaves sesc be met: l.e. a large drum-
ro~canle disnerer caciv, a groove diameter equal co
the cable diameter ac zero cension, and & small
fleet angle. (Termiracion effficfency iz deflned
s Lhe racio of rerminated cable breaking stcength
to uncerminaced breaking =lrenglh expressed as 2
percent.}  Drum-grip rerminarions sve wewally largs
in diamecer and are velatlvely heavy., Tecminztion
afficiencies ¢f near 100 percent ara achiew o
sreel wicte armared cableas withour external jeckers.
lowaver, jackered rether cables having steel or
kewlar stTength nmembers can encovnter problens when
cerninatad with o geina, Tf the coslliciens of
fziccieon Becween rhie salle sCeenpih menbsr and Che
jacker iz legz than Lhe coellicienc of friczticm be-
tween Lhe jacker and the face af che drem grip, che
strengbh memkers will slip dnside che jacker, and
upan repeatad lasd eyeling the encice lead will
svencually zppear at the secondary rermfnecion re-
s=ulling in cable failere. {1lf the secandary ter-
nirarion 1g capsble of handling the sotice load,
then the dreo grip is seperflucws.) This sane in=
cernal slippage prowlem can sccer in sysLems u
zing rractlon shesves, and total jacket delamina-
tlan iw the fipal resulc.

Tae tagin-f1lled socker cerninacion Is & proven
techrolagy vsed seccessfully wirk sceel wiTe armars
ed cahles. The large édlamerera of rhe individual
zensile elemencs in sTeal wire cables {approxi-
nztely ane wllllneter diameter) as compared Lo
those in Kewlar-screcpohaned cables (0,012 @illi-
seler diameter) has a greart bearing on che strength
efficiencies achisvanle with resin terniaacions.

In Kevlar-screngrhened cables, pood varriap ol Lhe
individual Kevlzr scrands by che pocoing compound
iz essential for high scrength ciency. Termi-
nation efficfcncics af 100 persent are commonly
achisved pn sceel wite armored cables, hurc effi-
ciencies of as little as &0 peccent are olben en-
ceuntered for Eavlar-arrengthened cakles.

& facloz concributing co the low strengeh efficien-
cv af resin cerminacdang vhen czed on Eevlar is tha

fect that, unlike steel wires which can vield under
tension and allew All wlres to share the load,
Kewlar fibers fail without yielding. Thus, careful
preparation ol the Kevlar Before pouring che resin
in the socker 18 essential Ior good Fiber load shar-
ing and & kipgh strengih elfdciency.

alicns 2pply radial
the cable ard rrang-

External campression-rype re
compression aver sooe leagrh
fer the stress in che cable tension elenenta ra

rame cypa of external tension elemenrs.  Wowen wire
weah "Chivese Tingec" prips, single-layer and cou-
ble-layer heldeal wire prips, and split-pipe grips
fall 1nco chis cerminacisn rasepery. Thew afe

1@ effective on steel screnprl menber cables and

qu
may work well on excernally jackeced cables 25 the
coefficdent of friccion bebtween che jacker and he
arrengch oeabers s hiph esnough.  IF rhis s not

the case, che Ternissticn and 2 ssotdon of cha jack-
et will pull eff of Che cable 2t = rather low ren-
gicn. In cables which have mulciple rs ol
¥evlar strenglh members {doubkle-layer Kevlar braids
and multiple layers of conrrabellically served
Eevlacr}, the friecfon hetween lavers must be suffi-
cilent co allow the losd trensfer o take plase from
the inner ce the ourer layers to arovide uniforn
loading = the cable scrength menbers by the termi-
nation. Isalacien capes, 5f wsed hetwsan Hevlar
layers ra provent layer-Lo-layer sbrasion during
cakle flexing, muse be specially sclecced oo fsalste
while s7i providing cdequace frisricn Letween
layers if cevminatilons of this cype are oo ke uti-
Liged successfolly,

Spliced eye cerninations nade ol [ibter which
s bralded back into the end of Keviar-strengrhened
cableés are being used quice seccesatfulls.  Thay
circeevent the lackel-tp-strerpoh-nenber ané layer-
co-layer canfficient of cLivn problems By temmi-
nacing &11 Kevlaz fibers recely. The alaaticicy
of the bralded section provides scme luwd  sharing
awangy the liders so that good scress distrib an

is paintained. Spliced sye Cerminacions gre seadilw
applied o brazdded Kewlar streagrh we and, wirh
sone jud vus rearcangenent of coe geamecry af The
Fibers In rhe ceble strength member, they may alse
ke zpplied to cables having meltials lavers of bratd-
ed or served Kevlar. Alche MaAL [iwe cop-
suming to apply, chey are 1ipht in weight and pive
arranpth efficfenrcies approac 100 sercent. The
lay lengths of che braid rucks a0 be carafelly
engineerad for each specific cable fo provide uni-
lorm core compressicn over che lenpch of che splice
to avaid damzge ta the cakle zare. FPremade splice
eyes can be applied in the fdeld and are alss effec—

]

cive an cables haviap oplical Fikers in rhe cakle
core.

FATLURE MECHARISHS ARD CRITER1A
ROV Lether cables seldom "wear cet'’ din o rhe sace

sense that, [or exaople, elevaoor cabiles da.  Zle-
walor cables ace used under a sew ol dirions
wiich vary Little from day Lo duy. The eawirormenc
ig clean aod dry, and the handling systen is opoi-
nized co provide a long cahle life. The cablés wear
oug &8 & result of bending farigde and are retired
prics Lo failure by mearns of some sxperlerce-hkaned
recirement cricerdz. Cacastrophic [allure due o
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cable damage or facipes is a vare cxceptlon to
normal elevarer ocperating proceduros.

ROV cecher cables have severzl modes ol [aflere
uhleh may ocsur if the techer doeos mot encounier
zecidental damape such as entanglesent wich pre-
pallers or slipping oIl of cthe handling syecen
sheaves, One camran operaticnal made of fatlure
is rensile overlosd due Lo a soep losd Indused
dering dacking of the vehicle with a surlace ship
or créarwater garsge, 10 Che [wa wasses invalwed
tave éifferent roLlons, the swap lasds fnduced in
a shorr deploved length of telher cable can e
larpe enadph o produce a tensile falluze.

Tnzernal Failure mechaniszns are presenC in Lhe
cecher cable ifself &nd can be che cause ol cable
fatlure iFf che fether receives enosgh use.  In
rechier cable desipns which wbilize several lavers
af rancrahelically served Kewvlar [or Lhe strengrh
mecber, citeumferential mipration of Lhe Kevlar
may accur.  The cable corkscrewing which resules
can cause internal demage fo (he cabla core. This
cype of failure cocurs masc commonly ot sheave and
drun tangent points where the csbla srops repeat-
eély, such a2s when the vehicle iz secured In izs
capge or aa ceck.

T? rha recher cable seceives suffiicient use, che
fncesnal weoar on the cable elemencs will be fhe
wlrismee cavsa of Failure. Either the sLrenpth
membesy will vear and degrade In scremgth allowinp
a censilea failure to occur al e lewer rcensicn,
ar che cora clements will beesk of ghert our caus-
img a feilure in rhe pouar, rasounicacions, oz
concrel sysLens.

Anarher fzerar contributing Le cable Failure is
wearing of che cable power condusiars dwa ca- IR
lasues, Tha conflicting requicemeats of neurral
tuayaney, scall diamecer, high screngch, and high
pomer cepability tesuls dn cables which operace
ar elevaced cemperatures, Usoally, ance the catble
ia underwacer, the heat dissipsrion ince the wacer
valuna 15 aufficient to hesp Lhe incernal calle
renperacures wichin scveptabhle limics.  When the
rether 15 in air or ralled up ¢n & drum, sevece
nzaring probwlems oftfen exisc.

Ireressing the thermal conduerivicy af the Kevlac
zirenglh menber by impregnaling ir wich thermally
corfuct ive graase can be an effecrive means of
lowering cable care temperatuces, buf cha lubkri-
ration affect of Che grease on che Xewvlar has Leen
zhewr To increase the prebabilicy of Kevlar mipra-
sion and corkscrewing aof econcranelically secved

sirength menhers,

Sinre SO0V tethers are useally reciced lrom service
follewing, rathar chan prior o, same cahle fazl-
ura, ir is desirakle re linic the damage Lo s
tpealized atea ol the cable. The [ailvre <f cooe
municslicn or control systen elemencs dn Lhe vable
nay scrub Lhe misszion, but will allew the wehicle
to be refrvieved by means of thé cecher cable
strength nenber. ITf che [ailure gsecers nesar one
end of che cecher cable, and parcicclarly 4f dr is
due Lo an #Efernal cause rathes LChan géeneral in-
cerral wear. cuiling of f the damaped seccdon and

reterminstian of the cable is a reszonable approzch.
This technigue alsa applies wher opens in The pawer
conduccars cause loss of power Lo the wehicle,

Ferhaps Lhe worst rype of cakle failure 45 a share-
ing of rhe power condvclors where che ren doas
nor mave adequate safeguards te prevent sddicfonal
cabie damage. Labsles parileularly susceprible ra
thermal hearing damape durinp shero elr s oare
thome use AEVEral power oo
allel ro achieve the reguired o=
sacrional area. 1f, for example, three power con-
ductors are used in parallel ce varyy LS aoperes
ard zre pratected hy & single 15 anpere civeuic
Lreakear ceing of pne af the three conducczos

o 2 refurn eonductar at a damepe 216 in the cable
car couse Lkal conduscor o carcy the Fell 19 am-
peres with wictvally eo currenc beinp cerried Ly
the Luo remaining pawer conducises.  Since che 15
amperes is rhe design corcent, Chis sic iocn can
cudist withour bleuing any cireeic breasbers and can
allou the iasulation on one conduccos e be Cher
mally danaged along the enrive lenpch of the cable
berwean che power source and rhe shozo cirewii)
cfing early recirement of the rakle.

L ar

Lol CTOSS-

ROV power syscems should be deslipned o accommodats
shorts and apers in recher power cepduccors wichout
causaing any additfonal local damape such a8 Aroing
ac che locatian of the cable sharo @ Tnis

approach will prevenc addicdionsl denage fram accer-
ring aleng fhe lengeh of the cable and will allow

A failere analysis te be performed an che damaged

sweerfon.  ne addition of conduscive bBleckleg con-
pounds and drain wites to Lhe cable roze allawss the
irs at che power

use of ground-faulrn decector cic
source. These circuirs disconmect rhe power Lo Lhe
zable vpon dececcdon ol elecrrical leahepe above 2
predecernined lewel to either seawacer or che zable
drain wirez. Tk
fram passing Lk

syscen prevenrs ROWCI ZULDRED
a shorced seccise of cable and

o

Wearfep tha encize lenpih of roe powes dascors
e riantly to chermally damage che © scar im-
sulAr fon.

The =Znportance of Tallure analys:= ¢ [t Le owver
emphasizead, In sny cether failuze, a l0-nmete: sec-

sipr ul esble including Lhe failure locarien should
be saved [of analysias.  The eed rowatd tha
shoelé e masked, and & cakle mep o
rhe tocarien of the 1ailed section in relationship
te the nandling systes sheaves. The causz of Tafl
ure, if kagwm, the ges scace, and OTRET operafing
corditions showld be reoerded.

ma whather Lhe fzilers =

Iz is impacrant ca dacers
ally imduced cable

due o externally or dntey
damage, T! excernally ced, then an cxaminsticn
ef the speratdonal proc ras is im ardes.  IF din-
cetnally duced, the rable pay ke warn Sar ar v e
dasign deficiencies which make dc unsuicakle for

vse under exiscing condiriens. & change ln apera-=
tional procedurs may cedece rhe eable gfvesses Teo2
tewnl which will ailaw the Lether oo operforz ssiis-
faccacil
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OPTICAL METRIN ROY CABLE
FIGURE 2
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APPENDIX VIII

CONDUCTING CABLE WORKSHOP
REVIEW OF UNOLS CABLE POOL

GENESIS

Before 1982.
+ Each instifuticn purchased cable to maa
its own requirements.
+ Characteristics varied through fieet
(Electrical and mechanical)
« CTD became dominant wser of E-M cable

Problems:
* User; unahle to pick B of choice
* User. unpredictable cable pordoimance
(multiplea designsivendors)
« Many annual proposals for funds
* High cost per unit length
= Inaflicient maintenance of resarve cablos

Solutions:
« Standardize cable typafdesigniendgth
+ Provide uniform winch capability
= Bulk-purchase cable
* Pogl reserve cablas
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HISTORICAL REPLACEMENT OF CABLE

Toa Short - 75-80%
Agelcomosion *15-204
Loss ~  5-10%

Beazon:  Electrical fatlure - cut at sea

Causes:  Crushing due to poor levelwind
Z-kinking (cyclical overloading)
Slack wire hockle (cyclical "0" load)

Solytions: = Multiple conductor cable - redundancy
« Improve stengrhiweight ratio
= MNew winchflevel-wingd systcms
« Improve payload characteristics
+« Dafing operating fimits:
- Saa stale
- Vassal mation
- Lowering speads
- Payload limits (weightfowik]
= Education
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UNOLS
Oceanographic Cable 'Pools’

Total Purchases since Inception

Total Length Total Cost
(x1000) (x1000)

Ma. of Reels

EM- 2257 18 457.1" 51327
303" o 1324 =N

i 100 31742 1,853.3

Total 1243 3,764.0 w52, 077.7

Coaxial - .68 13 359.8' $959.9
Hydro - 3167 9 271.2' 3 73.4
{3x19) 1/4" 25 421 340.7
Total 34 10133 34141

Trawl - 1727 27 B11.% 3 608.3
{3x19) 9H1g" 22 845.6' 993.2
Total 449 1,656.9 £1,601.5

Grand Total 2149 6,794 1 p5.053.2
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UNOLS Oceanographic Cable 'Pools’

EM - Coax - Hydro - Trawl
Running Total Reels Distributed
110 -
i
0= B #,-"ﬂ 104
4
Be T o
AT
e
# GG T /ﬁ’
——”
of 23T o

Reels 7T <:r e
33 t}_}_[_,.t'."'-- -__._-!____._.--_:: : . * &0
22 1 e S S
T g T e o oo 0 -0 o @
o L=

1583 1565 19587 1989 1081 1953 1895
Year
o Fid 0 Cras + Hydro m Trawl

O Mol 1701%h

http://www.unols.org/meetings/1996/199611rvt/199611rvtap08.htm (4 of 9) [11/6/08 11:16:42 AM]




UNOLS RVTEC Committee Meeting 11/1996 - Appendix Vi1

UNOLS E-M CABLE

Requirement: A long cable with data transmission capability usad 10
lower variad instrumentation from R on tha High Saas

__ GENERAL SPECIFICATIONS

+ Payload weight: =10004 (450kg.)
+ Oparating Depth: 6.000m.
« Lowaring rates: =60m./min.

= Dynamic envirgnment

« Continuows oparation

« Intermediate sized winch systems
* “Wail Iogging® cable design
Multiple conductars

* Low powerad telemetry

= Minimal power capacity

CHARACTERISTICS

+ Nominal .322°(8.2mm) diameter

= 10,000 meter length

« Best weight to strangth ratio

+ Highest alastic limit

= Best abrasion resistance

* Best corrgsion rasistanco

= High rotational stability

* Armor stress balanca

= Well preformed (resist unlaying)

= Sarvica life =3 years

+ Survival: =40% RBS for 70% lilg

« Survival: Perodic inading =50% RBS
« Withstand cyclical kading

+ Flaxura: oparata ovar sheaves 40X cable dia.
* Galvanized

= Storage under tension to 40 layers

« Lubricated
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UNOLS E-M CABLE

_ PERFORMANCE SPECIFICATIONS

Diarreten:

Length:
Strangth:
Rotation:

Flesuirs:

Tension cycling:
Min. Shaave siza;

Armar;

Elactrigal:

Lubrication:

Jgazy (+-003M at 15%% ABS
<2% Change al 50% RBS
Lniform ower length

10,000 metars, wio splices

RBS =9 0004 w one-end-frea
=20%ft, al 40% RBS

=50,000 cycles, sheave 20X OQ.0.
at 40% RBS without failure

as above, 10% to 400 ABS
<15 {road diameter

Strength = XIPS
Ductility = XIPS
Min. outar wire dia.-.032" {81mm)

3 cond, . stranded copper wire =¥20AWGE
Conductor; DG resist <100/1000°,

=40pfit. @ 1kHz,

Rated =500 VDO
Primary circut: 1 conductor to amor
Telemetry: optimize freq <20kHr (SkHz+10kHz)
Coppear yield =65% RBS of cable

Low wvicosity, water displacing
During armoring

May 1986
SPECIFICATIONS
FOR

A UNOLS "CTD" CABLE

The academic oceanographic community, represented collectively by the University
and National Oceanographic Laboratory System (UNOLS), bas for many years used
Electro-mechanical cables in general purpose applicativns to  lower various ﬁr__'n:nlltlc
inetruments over the side of oceangoing research vessels.  The cables, which are
handled with intermediate-sized hydrographic winches, support the instruments and
pravide the medium for electronic telemetry to the wvessel. This type of cable has
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handled with intermediate-sized hydrographic winches, support LDE IRSITUMENts  anyg
provide the medium for clectronic telemetry to the wvessel, This type of cable has
come o be known as "CTD wire”.

Since 1982 a community wide effort has been made to “standardize” E-M cables w a
gingle design to provide commonality on UNOLS vessels. A riple conductor 3227
diameter cable of 33,000 fi. length has been selected for this application. Io 1954, 1985
and 1086 several resls of this cable were purchased.  Winch systems have been
replaced or upgraded 1o accommodate cables of this size.

The E-M cable is of the general type developed for the well logging industry.
Although this type cable continues to be suitable for oceanographic applications,
operating conditions and scientific applications aboard research vessels differ from
those of the oil industry. -These differences are significant enough to warrant the
design of a cable that will specifically meet the needs of the UNOLS laboratories.

The following specifications deseribe in general terms  the significant
characteristics a UNOLS E-M cable design MUST have. No priority is implicd hy the
order given. -

GENERAL:

An Electro-mechanical cable is required to lower various scientific instruments uver
the side of oceanpoing rescarch vessels. The cable must be capable of safely
lowering an instrument to a 20,000 foor water depth in the dynamic environment
cawsed by ship and wave motion, and loweringfraising speeds  of 300 ft./min.
Multiple conductors are required for the real time transmission of electrical dawa and
control signals and for redundancy. The cablc must be capahble of being stored under
tension for lomg periods of time on single drum winches to a depth of 40 layers.
Resistance to crushing, as occurs when level winding is faulty, Is desirshle. It is
expected, that regardless of the Ultimate and Yield Strengths of the cable, payloads
‘will evolve to a point that loading of the cable (static + dymamic) will frequently
approach 50% of RBS.

CIMARACTERISTICS:

1y Maximum strength attainable-- identified as the best possible ratio of strength to
weight. The ability of a cable to “survive® under extreme conditions i1s a function
of its Rated or Ultimate Breaking Strain

2) Highest elastic limit attainable-- identified as the best possible ratio of elastic Hmit
to weight  This characteristic controls the mix of payload sizc, wire out, Wwirc
specd and envirommental conditions at which the cable can operate with safety.
This applies to both strength and electrical components of the cable.

)

1) High rotational stability- identified as a minimal amount of axial rotation under

loads eyclically varying from 0% 1o 45% of RBS. Low rotation is considered

necessary 1o avoid looping/hockling the cable on bottom contact or  "Zero”

tension conditions and to prevent excessive spinning of lowered instruments. (A
"trade off with Lltem L5)

4) High degree of armor stress halance - identified as the absence or near absence
of variations to the relative loading on inner and outer armors that produce
strength degradation when one end of the cable is free to rolate.

S) Minimum service life of 3 years— the useful life in "oormal” service assuming
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5) Minimum service life of 3 years— the useful life in "oormal” service assuming
reasonahle care and proper handling.

6) Cable must be capable of operaling at
=30% RBS for 90% of expected life;
=40% RBS for 70% of expected life.

7) Withstand occasional loading o 50% RBS without significant, if any, reduction in
strength or change in electrical characteristics.

8) The cable must be galvanized.

9) The cable must have a finished O.D. of 322°. This is tw avold modifications
¢xisting winchfsheave train systems.

10) The cable must be in an unbroken length of 33,000° (without splices).

11) The cahle must be capable of operation with single drum winch systems where
the cable is stored under tension.

12) Operate continwously (useful life) over sheaves NLT 40X cable diameter without
degradation in strength.

13) The cable must be capable of withstanding repeated flexures over sheaves at the
nominal working loads given in Iem 6 without degradation in strength or
change in electrical characteristics.

14) The cable must be capable of withstanding cyclical loading in tension as results
from ship motion without degradation in  strength or change in  electrical
characteristics.

15) Exhihit the best possible resistance to abrasion, both internal and external,
congistent with the need for high rotational stability, (A ‘trade off with {tem 3}

16) Exhibit the best possible resistance to corrosion, particularly crevice COrTasion
and hydrogen imbrittlement.

|7} The cable must not unlay when cut, ie., it must be well preformed.

[8) The cable should be lubricated for abrasion and corrosion protection.  The
lubricant should oot extrude in use.

i9) The cable must have multiple electrical conductors capahle of  elficient
transmission of low power telemetry signals at frequencies <20kHz. Cable design
should be optimized to permit simultaneows transmission of 3kHz and 10 kHz
signals in a single conductor to armer ecircwit.  There is o requirement for
power  transmission.

PERFORMANCE SPECIFICATIONS:

13 Finished Diameter: The finished diameter shall he 3227 at a loading of 15% of
RBS. The diameter shall be uniform over the length of the rope with tolerances
of (+0.003"). This specification permits the use of existing winch/sheave train
systems  without modification.
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systems  without modification.

2} Working Diameter: The change in cable diameter due to a change in cable
loading shall mot eaceed 2% of the finish diameter. At a loading of 50% RBS the
cable diameter shall oot be less than 316"  This specification is to assure the
cable stays within limits necessary for proper level winding. :

1) Rotation:  The finished rope should not rotate about its axis more than 20 per foot
at 40% of Rated Breaking Strength. It is recognized that this requirement may
not be met given the specified ouwter armor wire size and minimum sheave
diameter.

4) Rated Breaking Strength:  >9000F with | end free to rotate.

5] Flexure Tolerance: Withstand 250,000 flexure cycles over sheaves 40X wire O.D. at
15-40% of RDS without failure of individual wires or degradation of elecirical
performance. Degradation in strength shall not exceed 3% of RBS. This is
estimated o be 150% of flexures in a sheave train for 500 casts to oceanic depths
including flexures at the overboarding sheave due to ship mation

6) Tension Cycling: Withstand >50.000 cycles in tension from 10% w 40% of RES al
an 8 sec. period without failure of individual wires or degradation of electrical
performance. Depradation in strength shall nor exceed 5% of RBS. This value is
considered 1o be representative of tension variations due to ship mation and  pay-
outthaul-in gpeeds for 500 casts to oceanic depths.

T) Sheave Size: The cable shall be capuble of operation with sheaves of tread
diameter <157

#) Cable Length: The cable shall be of an unbroken length of 33,000 fi. without
splices.

91 Armor Wires: The armor wires shall be galvamized and have the following
characteristics:
Tensile strength: 2 xtra Tmproved Plow Steel
Ductility: 2> of XIPS
Outer armor; wires to have a diameter 2.032",

10y Electrical: The cable shall be constructed with 3 stranded copper wire
conductors sized #20 AWG or larger, each of which shall have the following
electrical characleristics:
Resistance: <00 ohms/1000ft.
Capacitance: <40 pfS fi. at a freq. of 1 kHe
Voltage Rating: = 600 ¥DC

117 Yield Strength: Construction shall be such that the conducters shall not yield at
a cable loading equal to 70% of RB3.

12y Lubrication: The cable should be lubricated for abrasion and corrosion
protection at the armor closing process during manufacture.  The lohricant shall
he of a low viscosity, water displacing iype that does not exirude i whe.
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APPENDIX I X

NSF BUDGET REPORT

Ocean Sciences Division Budget

(in $M)

FY 1995  FY 1996 FY 1997 % Change 96 to 97

102.60 104.92 109.32 +4.2%
50.45 48.91 52.26 +6.8%
39.76 38.85 40.25 +1.0%

$192.81 $193.68 3$201.83f +4.2%

tincludes $4.47M which is committed to the centrally managed Academic Research
Infrastructure program. Excluding these funds the OCE total is $197.38M for 1997, a

1.9% increase over 1996,

* unofficial estimate.

MSF OceaN Sciznces DIisSion

Qcean Sciences
* Budget estimate is $193.7 Million
* Increase of $0.9 Million or .5%

________________________ e FY¥1904 FY 1995 F¥ 1996
Ocean Sciences Research $100.0 M $102.6M $104.0M
Oceanographic Centers & Facilities 50.3M 50.4M 48.9M
Ocean Drilling Program 38.7M 39.8M 39.0M

$189.0M  $199.8M $193.7M

* Major Research Initiatives

| | | FY 1994 FY 1995 FY 1996
Global Change Programs $53.7M $57.7M $57.6M
Biotechnology 4.0M 3.6M 3.0M
High Performance Computing 0.4M DIBM D‘BM
€nvironmental Research 7.3M ?.?M .

. 7.3M
SMETE (EHR) 2.1M 2.9M 3.1M
$67.5M $72.7M $71.8M
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_$67.5M $72.7M $71.8M
* Other Research Activities $121.5M $120.6M $121.9M

ilune 1998)

MSF Oczan Sciznezs Division
B | | FY 1994 Y1995 FY1996
Ocean Sciences Research $100.0 m $102.6M $104.9M
Oceanographic Centers & Facilities 50.3M 50.4M 48.9M
Ocean Drilling Program 38.7M 39.8M 39.9M
$189.0M $192.8M $193.7M
Oceanographic Facilities Detail
Operations
Ship Operations* $32.9M $35.1M $31.1M
ALVIN, Aircraft, ete. 2.2M 2. 1M 9.4M
Marine Techs 4.2M 4.4  3.8M
$38.6M $41.6M $37.3M
Infrastructure
Science Instruments 2.5M 1.9M 1.9M
Shipboard Equipment 2. 1M 1.1M 1.6M
Ships, Upgrades 2. 1M 0.2M 1.5M
UNQOLS, Misc.. 0.5M 0.5M 0.3M
$7.2M $3.7M $5.3M
Centers and Reserves
AMS 1.2M 1.0M 1.4M
IRl 1.3M 2.0M 1.9M
Cross Directorate/Reserves 2.0M 2. 1M 3.0M
B S ___'§4_.5M $5.1M $6.3M
*Plus $1.6M from ODP (1994), $1.8M (1995), $2.1M (1996) (June 1996)
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NSF Oczan Sciznces Division

"

Facilities Planning (1997-2001)
» Context of geosciences Long-Range Plan
» €arth Sciences
* Ocean Sciences
* Atmospheric Sciences

¢ Financial Context
e Budget levels comparable to fiscal years 1995/1996
¢ Possible reductions in ocean sciences support by other agencies
¢ Prioritization

* Academic Research Fleet planning
* Support operation of academic research fleet at levels that will enable scientific
needs to be met
¢ Upgrades and replacements of vessels may be undertaken in conjunction with
possible lay-up of vessels not needed at times
» Capital improvements and operations costs combined must stay within budget
levels comparable to FY1995/96

* [Priorities if additional funds
* All-season access to Arctic Ocean
* Upgrading ocean drillship
* Coastal research vessel {une 1996
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QOCEANOGRAPHIC CENTERS & FACILE

« Staff Change

* Lisa Rom, Instrumentation and Technical Services (ITS)
- one year leave. August 1996-August 1997

* Sandy Shor, ITS Program Director
- IPA, University of Hawail, August 1996-August 1997

« Program Addition
* Interaomericon Institute (IAI)
* Line budget in OCFS ($1.6M)
* OCE "center” management
* Global Change Program

« UNQLS liaisons
Unols Council - Don Heinrichs

RVOC
Ship sch@d/ulln\gf/' Dolly Dieter
DESSC

RVTEC - Lisa Rom/Sandy Shor
FIC - Richard West
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APPENDIX X

SeaNET UPDATE
Andy M affei, WHOI and Dale Chayes, LDEO

acaMET updase

Mowember 11, 1998
Andy Maffei and Dale Chaves

The Sealet Communications Mode (SCNYTNMARSAT-B system which has been on
the B/ Thompson was moved 1w The Joides Resolution (SEDC0—-471) during a
rejrularly scheduled port stop in San Diego at the end of October, This mowve
winld ot have beon possible without the able assistance of Mike Realander
wli handled the removal and packing on the Thompson end and tie SEDOD crow,
who managed i find time 10 assist with the installation in e middle of
replacing both of their radars.

The installation on the Resolution was doag 10 allow wine line logging dama
1o b ransferred ashore for analysis with e results to be sent bock out
1oy the unboard science party ducing the dolling leg 170, The Barelale
Teegennch Group which leads the wircling logging effort on the resolution has
been psing a VEAT systemn courtesy of Schlumberper wo do this for some fime,
The SCHANMARSAT-E system was installed for the current leg becanse the
drilling site was expected to be beyond the reach of e existing VSAT

capability.

As with all INMARSAT A installations, there are siill problems with antenna
masis (and the drill rigl) blocking the view of the saellile on certain
headings. This problem is somewhat lessened by SEDOO-4T1 remaining
stationary for much of the time during a cruise. High Speed connections to
shorme need to be coordinated for a tme when e ship i pointed 1owands the
equator (mare or less). We are working on a soliware mosdule that calculaes
gooed headings based an a ship's uhove deck profile and the predicied azimoth
and elevalion 1o an INMARSAT satellite, Careluol planning of the anlenna
Location can redwce the onpact of ohstructions. One of the things we have
leared about INMARSAT B is that voice conmeclions are more robost in the
fact of obstructions than for INMARSAT A. However, HSD connections require a
clear line of site to the satellite. For shiphoard applications where
continuows FISD service is critical and a single location can't be fond,
consideration of two anfenms maght be an aliemative,

We e now gelling ready 1o help with some periodic transfees of wireling
lngaing data from the SEDCO-471 after the first hale is Qintsteed and logmed
which we expect within the next week, Thers are some ISDN peoblems o be
worked out and some sollwares io be tweaked in suppont of therr efforts i
trunsmit some fairly large seismic files over the INMARSAT-B SenMer system
installed on the Resolution,

It i Jikeely chat we will see on the order of half a dosen large
{mwlii-megatbyie) file ransfers during this beg and we expect to be able 1o
manitor the transfer charactensies wnd hope to be able 1w impeove the
throupkpat over time while providing a wseful service oo he scicnns

I N ey N S .
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TELQNELCH LG TENSICT COaracicnshes wnd Nops [0 e aide w0 ampeoye (e

throopkpot over time whils provading a wseful service oo the scienes
COmmuLly al e sane dme,

When it hecame clear that the our INMABRSAT B syaiem with Fligh Speed Data
(TTATX} wets sy te bee dnstalled 1o suppot the winsline logging offor, TAMU
expressed interest inwsing the link o transler theic co:Mail messapes
between shup and shore. We are working with them 1o develop and implement a

test plan. One of the problems is that the ship is currently using an

nr.r-.::-mk number that is already in use on the TAMU campus, A "stmple” TCRIP
TR SCENAFO is nol an opticn. A lesson 1o be leamed From this is thar

even for ships (or remote siles) thar do not anticipaie a dinsct Intemer
connection, now is the ime W allocate legiinae network addreces

Clur lope is that when (i) NOLS vessels move jo using INMARSAT-B mose
Ween we will have an attractive communications hub for them o e for vadous
Intemet rype tasks. We should have some hard numbers (o report by the end
of the year concerning optimal file transfer rares and costs. W are also
hoping 10 port the software w a Linux platform soon and make it availahle
a5 & development placform for other shipboard applications.,

Drale Chayes

Lamoat-Doherty Earth Observatory of Colmmbia Universicy, Falisades, NY
dale@lden.columbizedy  Vioice: 914-365.8434  Fax: 914-350_6040
hitpafivewwr lden columbinedof—dal:
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