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CGSN Transformative Infrastructure

 Power * Instruments
* Power generation by wind turbines * COTS instruments but integrated
and solar panels; fuel cells with infrastructure for power and
* Transmission of “high” voltage bi-directional comms

power to the seafloor

» Vehicles
 Communications Multi-glider fleet (26 total)

* High-bandwidth (INMARSAT) Gliders serving as data mules at
communications to shore Global sites

e Multiple comms channels (Line-of- Multi-AUV surveys

sight, satellite, acoustic, inductive) AUV-Dock for unattended
* Bi-directional communications operations & recharging
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Pioneer Array

Coastal Surface Buoy
45 degree Universal Joint
5 m EM 3/4" Mooring Chain
Instrument Frame
Stretch Hose
| 64" Sphere
EM Chain 7/16" 3x19 EM Cable
-
Bumper Stop
Hose Interface Buoyancy
Wire Following Profiler

EM Stretch Hose

5/16" Jac. Nil. Wire Rope Hose Interface Buoyancy

Bumper Stop EM Stretch Hose
- ADCP
A~ (Not on il Moorings) Hose Interface Buoyancy
Backup Recovery
Buoyancy (BRE) EM Stretch Hose
Acoustic Release
Hose Interface Buoyancy
Backup Recovery
Buoyancy (BRB) EM Stretch Hose
Acoustic Release, 45 degree Universal Joint
Spectra Line Pack
MFN with AUV Connection
Ea Mace Anchor — 5000 Ib Stainless Steel Anchor
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Endurance Array

Endurance Array - Newport Hydrographic Line

* 25m

Inshore

. Gliders Benthic Experiment Packages (BEP)
7 «bri rt i - enable experiments requiring high
R e s power and high bandwidth
Surface Buoys
’ - meteorological measurements Cabled Infrastructure
- surface boundary layer measurements Primary and Low-Voltage Nodes
- two-way communication +enable e"::"mhe;'a‘;m"'l‘ng high
. to benthic power and hig| it
powerto sensors S . provide interface with RSN
Pmroﬁlus Communications
N rtically th h
the w:e':m‘,l:n b throug / Endurance Array will have multiple types
of enabling
- Multi-function Nodes (MFN) v to modify and interact with experiments.
To PN1B of +anchor mooring to sea floor in real time. These include satellite

and high bandwidth
cabled connections.

« platform for mounting sensors

the RSN cable
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Depth 30 m
64" Syntactic Sphere with
Bio Package, XEOS Sable, <—- [Note A]
Radio Beacon, Flashing Light
< ). Universal Joint
5 m EM Chain (1/2" M.C.) with Coil Cord

C EM / IM Adapter
Measure + Mark cable back from

440 m 5/16" Jac.Nil. Wirerope (IM) <+—{Table A] | upper threaded swage of 5/16" wire

for mounting Instruments.

Table A:

247.9 750  CTDMO-H
497.9 1000  CTDMO-H

1000 m 5/16" Jac.Nil. Wirerope (IM) < 9979 1500 CTDMO-H

Measure Mark  Mount

am— Acoustic Release Float (m)  (m) Instrument

32 40  CTDMO-G

G— 232 60 CTDMO-G

Football Float 532 % CTDMO-G

" . 932 130 CTDMO-G

: 20 m 5/16" Jac.Nil. Wirerope (IM) 1432 180 CTDMO-G

Depth 499 m 2132 250  CTDMO-G

P 62" Syntactic Sphere with 3132 350 CTDMO-G
LongRanger ADCP/MicroCAT, .
XEOS Sable, Radio Beacon, Flashing Light Table B:

Measure Mark  Mount
(m)  (m) Instrument

Depth 1507 m

Controller Cage
:: 2.5m 1/2" Trawler Chain
2 Sets of (4) 17" Glassballs
® ets o lassballs
on 1/2" Trawler Chain
®&—
21.1 m 5/16" Jac.Nil. Wirerope
100 m 5/16" Jac.Nil. Wirerope Measure + Mark cable back from
upper swage of 5/16" wire for
®— mounting OSNAP Instruments.
100 m 5/16" Jac.Nil. Wirerope Table C:
@ Measure Mark  Mount
(m) (m)  Instrument
1000 m 5/16" Jac.Nil. Wirerope = 87.0 | 1830 | VELPT-B
870 1830 CTDMO-H
H— . X 387.0 2130 VELPT-B
0 5m 1/2" Trawler Chain 3870 2130 CTDMO-H
X 8 Sets of (4) 17" Glassballs 667.0 | 2430 | VELPT-B
on 1/2" Trawler Chain gg;g §;£ SEE:%H
& 5m 1/2" Trawler Chain -
8 5 ton Swivel
Dualed Edgetech Acoustic Release
with Dualing Chain
5m 1/2" Trawler Chain
D 20 m 1" Nystron Rope
D 5m 1/2" Trawler Chain
o—
2830 m Depth 6000 Ib Ww Mace Anchor

NSF Ocean Tech Lessons Learned

Workshop, September 2016




Issues/Challenges

* Hydrogen generation in the * Instrument issues
surface buoy well [venting] « Consistency in FW/SW

 Transmission of power/comms (interface & data format)
to the seafloor [cable testing] * Connector failures

» “Sleepy” persistor board * Quality/testing
[watchdog circuits] * Biofouling

* SD card corruption [careful [working closely with

selection & testing] instrument vendors]|
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Issues/Challenges

* Ruggedness in challenging
environments

* Icing/Ice Bergs
* Burial by sediment
* Corrosion
* Configuration control of

software & hardware
components

* Refurb delivery schedules

NSF Ocean Tech Lessons Learned

Workshop, September 2016

* Instrument challenges

 Communications (inductive,
serial and Ethernet) - not
designed for interactivity

e Power

* Ruggedness for long-term,
open ocean environments

 Quality data vs. protecting
instruments

* Refurb/recalibration time




General Lessons Learned for Large/Long-term
Programs

* Importance of good facilities and logistics (storage, integration &
test facilities, etc.)

* Importance of long burn-in times to identify problem areas

* Importance of having sufficient material on-hand (both at
institutions and vendors) to meet tight deployment schedules

* Importance of detailed and controlled drawings/documentation
(for HW and SW)

* Importance of managing resources & leveling effort
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Endurance Array Pioneer Array

52°N T T 46°N [
500N — 44°N
] Coastal |
— N. Pacific current
Current
48°N I~ ﬁ 42°N
46°N 40°N
chfr)errr:lta Pioneer Array
Gulf SES
44N - &N |
ol ) Endurance -
pwelling region Array
s+ Moorings :
o Frontal region
42N 36°N 9 N
— Shelfbreak = Moorings — Shelfbreak
- [ Glider sampling [] AUV sampling [] Glider sampling | ]
40°N | | | | | | 34°N I | | | |
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Coastal Profiler Moorings
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Coastal Surface Moorings
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Global Surface Moorings
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Global Subsurface Moorings
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