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The Navy ATV and Support System
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Total Footprint 600 sq. ft.
Weight 110,500 1bs.

WHOL/DSF
ATV Meeting 9/16/97



\ A-Frame I

The A-frame is a structural steel weldment which
consists of a skid, crossbeam, booms, two
hydraulic cylinders, a S0” head sheave, a vehicle
rotation device, and a latching mechanism (LLA):

Specifications:
Max Height: 24.5 feet
Max Reach: 14.5 feet
Length: 20 feet
Width: 10 feet (operating)
8 feet (transport)
Weight: 27,000 pounds
Capacity: 130,000 pounds (rated)
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‘ Winch/Skid Assembly I

The winch/skid is a structural steel weldment
which consists of a platform to support the winch
drum, an umbilical level-wind, a control console,
an hydraulic oil cooler, and an hydraulic power
unit.

Specifications:
Max Height: 7.75 feet (without level-wind)
Length: 16 feet
Width: 8 feet
Weight: 38,000 pounds (with umbilical)

Power Reqd: 480 VAC 3 phase, 60 cycle (main)
120 VAC 1 phase, 60 cycle (control)

Hyd. Press: 3,000 psi (nominal) at S0 GPM

Line Capacity:  Approx. 7,000 feet of tether

Pull Capacity: 12,000 pounds (outer wrap)
30,000 pounds (inner wrap)
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| Operations Van I

The Operations Van is essentially a weather-proof
enclosure to protect electronic equipment and
controls used to operate the Super Scorpio
vehicle. It is 8’ x 8 x 20°, air-conditioned and
sealed against the elements. The van contains
numerous pieces of equipment including:

Pilot Control Console

Co-Pilot Control Console

Ground Fault Interrupt System

Intercom Unit

Uninterruptable Power Supply (UPS)

Aucxiliary Navigation System (Hydrostar)
Equipment Racks to mount auxiliary equipment
Video Monitoring and Editing Units
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ATYV and Support Equipment
Palletized Load Descriptions

LOAD | PRI ITEMS DIMENSIONS WEIGHT/
COG
l 3 Lift Winch 1 463L Pallet 6,425
Lift Winch Subbase 88 x 108 x 50h 44
Power Cables (Pailet)
2 + | Storage Reel 3 463L Pallet Train | 32,000
: 268 x 108 x 100h 134
3 15 | ATV Vehicie & Dolly 2 463L Pallet Train | 13,800
actual length 184 in 178 x 108 x 83h 90
4 6 | Traction Winch 3 463L Pallet Train | 17,263
268 x 108 x 94h 104
3 12 | Generator # 1 2 463L Pallet Train | 8,738
178 x 108 x 100h 89
) 13 | Generator # 2 2 463L Pallet Train ! 3,861
178 x 108 x 100h ! 89
7 7 | Hydraulic Power Unit 1 463L Pallet 5,900
88 x 108 x 78h 51
3 11 | Hanging Sheave (pallet) 1 463L Pallet 1,865
Stern Fairlead (pallet) 88 x 108 x 42h 44
9 1 | Ram Cage | 3463L Pallet Train | 11,315
Ram Cage Subbase 268 x 108 x 48h 153
TMS Base Main Beams
Level Wind Frame & Shaft
10 2 | Topple Sheave 1 463L Pallet 2,790
Topple Sheave Subbase 88 x 108 x 65h 34
Upturn Sheave
Upturn Sheave Subbase
ATV Fuirlead
Hanging Sheave Stand
TMS Subbase section
11 3 | Vehicle Pedestal (Pallet) 1 463L Pallet 2,500
Nitrogen Module (Pallet) 88 x 108 x 74h 44
Float Rack
12 5 | A-Frame in Trans Pack 3 463L Pallet Train | 17,000
Navigation Pole 268 x 108 x 91h 125
WHOL/DSF
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ATYV and Support Equipment
Palletized Load Descriptions

(Continued)
LOAD | PRI I[TEMS DIMENSIONS WEIGHT/
COG
13 17 | LRS Station 1 463L Pallet 1,400
88 x 108 x 108h 44
14 9 Thruster Pods (4 each) 1 463L Pallet 1,200
Nitrogen Rack 88 x 108 x 24h 44
15 14 | Control Station Van 258 x 96 x 96h 15,000
over double 463L 129
pailets
16 16 | Maintenance Van 265 x 96 x 96h 17,000
over double 463L 133
pallets
L7 10 | Miscellaneous 1 463L Pallet 3,500
Cables & Hoses 88 x 108 x 96h 44
18 18 | Auxiliarv Equipment 1 463L Pallet 3,500
Deck Cameras 88 x 108 x 96 44
Heat Exchanger
Transponders (DOT)
ATV Support Box
ADF Antenna _
Power Switcher (Pallet)
19 19 | Personnel Baggage 1 L Pailet 2,000
(If Needed) 38 « 108 x 50 44
TOTAL WEIGHT/COG 172,057/1493

NOTE: COG is measured from the left end of the pallet or pallet train

All loads are assumed to be balanced at the center of the pallet or pallet
train along the width axis. ‘
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| CONDITION OF ATV I

Pros

o Topside Handling System - Dynacon winch, A-frame,
heave compensation

e Tether/Cable - light weight, Kevlar, 3 fiber, 10 k meter
e Manipulators

e Vans - Control and Maintenance

e Mission Electronics - Sonars, cameras, lights

e Large basket space

e Large, bulky system / not optimized for science

o Control electronics and software 1970’s vintage

o Uses only one fiber of three / poorer science telemetry
e Corporate memory may not accompany vehicle

e Pressure housings larger than necessary

e Hydraulic noise

e Tether termination / frequent breaks

e Navigation(LBL, USBL) poor

Unknowns

Spares and documentation

Power (electrical) system

Power propulsion (under-powered?)
Hydraulics system

Navigation and closed loop control
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Priority Areas for ATV
Modernization/Upgrade

e Telemetry

e Control Electronics

e Navigation, Guidance and Control
e Hydraulics (?)

e Power Supplies (?)

e Science Capabilities
¢ Tool sleds
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l FUTURE POTENTIAL OF ATV I

e Without major hardware and software
changes.

O Heavy lift, 6000m, ROV
O Alvin-like capability
0 Reliability & functionality unknown

e With major upgrades/modernization
pathway to new science ROV.

¢ Handling system, tether, and mission
electronics are a good starting
position.
O Need to build in reliability and
reconfigure ~ for full  science
capability.
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Deep Submergence
Use History

WHOL/DSF
ATV Meeting 9/16/97



Operating Costs

Millions
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Deep Submergence Vehicles: Science Use Summary 1990-1997

Dives/Days in Water

1990 1991 1992 1993 1994

1995 1996 1997

Alvin 154 152 76 136 181 172 49 89
SeaCliff 4 20 12 44*
Turtle 9 7

Jason 21 38 6 26 59
Argo-11 ' 7 28 27
DSL-120 8 14 11 17 3
ATV 21 33 14

Super Scorpio 8 *
TOTAL 154 181 76 188 233 238 154 222

*Statistics for the Navy vehicles were provided by LTJG Kassman for 1994 through 1997.
In 1997 they estimate that they will have 44 days on-station - the number of dives and division
of work between vehicles is still being determined. Super Scorpio and Sea CIiff are to be used.
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National Responsibility
(Beyond Science)

e The WHOI-NDSF is already part of the
Navy’s SUBMISS/SUBSUNK SAR

system.
¢ All dive operations are coordinated
with Navy.
¢ On call in times of emergencies.

o If ATV is added to NDSF, it would add
to and sustain this national (non-
science) responsibility.
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l WHOI-NDSF Operates ATV I

e Keeps critical core of highly trained/skilled
people at WHOL.

O Maintains Alvin/ROV/tethered vehlcle team
(Integrated NDSF).

e WHOI able to operate ATV at several
levels.
¢ Minimum/demo level.

0 Supplement to NDSF using same people for
all vehicles (requires schedule control).

O ATY could fill Alvin overhaul slot.

0 ATV as fly away on other ships (7. hompson,
Revelle, Melville, Knorr).

e Sustains SUBMISS/SUBSUNK SAR
capability.

e WHOI would commit to aid progressive
modernization and upgrade of ATV leading
to the “next-generation ROV.”
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HUMAN OCCUPIED VEHICLES
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HUMAN OCCUPIED VEHICLES

Strengths

e Human cognitive presence on the bottom.

e Known quantity, proven performance.

e Day after day operations, cruise after cruise.
o Flexible, responsive.

e Cost effective, effective community oversight
(DESSC).

e Kept current through technological/operational
improvements/upgrades.

e Atlantis has full range of other services for:
¢ Night-time ops.
0 Nested survey ops (like Argo-II, DSL-120).

Weaknesses

e 4-6 hour bottom time.
e Some safety risk (no major safety incidents).
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l HOV’S HISTORY I

e Alvin has long, successful track record.

e Community has repeatedly expressed its
support for keeping Al/vin and HOVs:

O Global Abyss
¢ National Academy Report -

Undersea Vehicles and National
Needs

O DESSC Sea Cliff Working Group
Report and Community Poll
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HOV is critical: A4 US platform with a proven

performance record is needed.” 1t is essential
as a nation that we not lose the 6km capability. Because
much of scientifically interesting seafloor falls between
4500 and 6000m, this direct observation function is
critical. While ROVs and AUVs can replace many of
the functions of manned submersibles, direct
observation of the seafloor is critical for many
biological and chemical studies of soft-sediment
habitats. Work in the Western Pacific is >4500m deep
and work on mid ocean ridges have axial depths in the
4000-5000m range. Tectonics/petrology studies of
transforms and ridge-transform intersections will also
require submersible depth capabilities in this range.

Extensive fine-scale manipulations, to date,
can best be carried out only by manned

submersible;” without this capability, work at 4500-
6000m depths is limited.

“Sea Cliff Working Group Report”, p. §
UNOLS DESSC, July 1997

*Emphasis added
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SEA CLIFF should NOT replace ALVIN:

® ALVIN is a much more supportable, effective,
mature vehicle than SEA CLIFF. If ALVIN can be
readily modified for 6000 meter operation by
cannibalizing SEA CLIFF, great, but replacing .
ALVIN with SEA CLIFF would be a disaster for the

community! ALVIN has a much higher
productivity (dives/year) and has been

outfitted specifically for science research’
e SEA CLIFF has suffered extensively from reliability
problems (poor track record), while ALVIN

continues to be an incredibly productive

workhorse.” SEA CLIFF is much less capable

than ALVIN for seafloor sampling and observing.
SEA CLIFF (aside from depth advantage) would
require major modification to be as capable as
ALVIN. Tt is too expensive to operate. The sphere is
the only useful thing on SEA CLIFF.

e Although there is certain value in diving beyond
ALVIN’s limits, the problem is on of ALVIN
availability, not diving capability or depth limits.
Simple replacement of ALVIN with SEA CLIFF is
very risky, and does not solve the growing problem if
insufficient submersible access to US scientists. Two
vehicles would add versatility.

“Sea Cliff Working Group Report”, p. 7
UNOLS DESSC, July 1997
*Emphasis added
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KEY COMPONENTS OF
ALVIN OPERATION

e Safe, reliable, Navy-certified, cost-effective/cost-
constrained.
O People are the key.
0 Continuity, experience, expertise
(Walden, Foster, Hickey, Pilots, Techs)
0 Team work, team spirit.

e Minimum safe funding/operating levels for
HOV operations.
¢ 100 dives per year.
0 Funding for HOV core personnel.

0 Experienced/trained ship-submarine team for
launch/recovery operation and maintain Navy
certification.
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l SUMMARY I

e HOVs continue to perform an essential
science mission.

e ROVs have important capabilities for
science and are gaining acceptance and use.

e At present and for the foreseeable future,
HOVs and ROVs will  perform
complimentary roles.
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