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Different approaches -

* Normally the two areas are working in
completely different time cycles

Deep sea: relative pragmatic approach in development
and testing based on frequent research vessel
campaign

Space: much more effort in the study phase because
of rare and costly missions

 Within ROBEX both have to synchronize their
steps in order to realize the two parallel
demonstration missions in 2017 with similar
system elements
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: Sensor systems

Mobility / *Miniaturized Sensors
eCrawler systems Sensor Scientific Sensor Carrier
*AUVs Interface *LOC
*Glider *Remote sensing (light,
*Rovers with/as [ acoustics)
manipulator ' : erception Sensor for
Navigation

robe Handling

Energy and
Highlevel
Control

Sensor
Communication
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AWI| TRAMPER

Jewoas 000912 AOY ‘0304d

On board RV Sonne

» Autonomous long-term
deep sea crawler for
biogeochemical studies
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Tests of Benthic Crawler
“Tramper”




AWILTRAMPER - Implementation of sensor-payload %
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Deep-sea analogue to
space lander/rover
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» Marker-Setup for docking

Airbus-Marker
(LED, 5 mm blue-green,
15 Im)

GEOMAR-Marker
(LED, 500 mA, 1400 Im)

Retro-Marker
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HGF-Alliance ROBEX

WALLY UPGRADE 2016

3D Laser - SmartCam ‘ Flow Meter

Turbidity
Senor

Compass

Fluorometer

Methane i

Sensors
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HGF-Alliance ROBEX

ONC
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Aacobs University iWally - progress and next steps
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Details: Teleop
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Fig.4. Screenshot of the Crawler control window, incorporating both Crawler and camera movement options bars, and sensor
port output bar. The sizing laser is also activated. One of the yellow navigation markers placed on the seabed by an ROV during
Crawler installation is evident. (For interpretation of the references to colour in this figure legend, the reader is referred to the
web version of this article.)
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Semi-Autonomous missions
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Current and planned ROBEX crawler deployments for monitoring “Ecosystem Functioning”

Deep-sea observatories and areas of exploration and/or impacts

Video-cabled observatories are putative initial focal points for a deep-sea monitoring network expansion.

See supplementary materials for details on source data. ) ;
....we estimate a required costs of 2-3

billion dollars for implementation and
deployment of 20 monitoring
Aol Obdan networks (fixed/mobile
infrastructures) while maintenance
O - costs are expected to range between
Ya 2 e 0.2-0.3 billion dollars/year for these
) networks for a mission-time of 25
Ab Pacific ” . .
Al . B g i) ' years, assuming that copies of
\ 9‘" ® @ . g’ntc  petworks can be funded at 30 - 50 %
" Pl x R f the prototype costs. This would be
. 0 P yp
o - ' . similar to the many small Earth
a Zf;i?, ' - 1 observatory satellite missions, which
: y RE v cost = 145 million dollars per
@ ‘ launch which accounts for 41% of
® the total mission cost (3 years). Each
copy of the same spacecraft costs = 30
% of the initial costs (Nag et al., 2014).

Deep-sea fishery Mineral resources Oil and/or gas extraction

Southern Ocean

Networks of Platforms
A EMSO A Chineseinitiatives ADONET @ ONC @ 0Ol @ lIsolated platforms

L ﬁe
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Polymetallic Nodules Exploration Areas in the Clarion-Clipperton Fracture Zone

5000w uETW 0w oTw 10TUW

B Crina Minmetals Corporation (CMC) [] Government of the Repubkc of Korea

I Ocean Mineral Singapore Pte Lid. (OMS) I sttt trangais de recherche pour l'exploitation de ia mer (IFREMER; France)

[ 1 Cook 1slands Investment Corporation (CIIC) [ Interaceanmetal (IOM; Bulgana, Cuba, Czech Republic, Poland, Russian Fed , Slovakia
B Varawa Research and Exploration Lid (Kirbati) [ | Nauru Ocean Resources Inc. (NORI; Nauru)

I Bundesanstalt fur Geowissenschatten und Rohstofle (BGR; Germany) Il Tonga Ofshore Mining Ltd (TOML, Tonga)

China Ocean Mineral Resources Research and Developmant Association (COMRA; China) | | UK Seabed Resourcas Lid (UKSRL I, UK)

[ Deep Ccean Resources Devalopment Company (DORD: Japan) Bl Yuzhmorgeokgia (Russian Federation)

B Global Sea Mineral Resources (GSR; Beigium) [ ] UK Seabed Resources Lid {UKSRL II; UK)

_ Reserved area" D Area of particular environmental interest (APEI)*™* [:] Exclusive Economic Zones

* In the case of polymetalic nodules. the so.called paralie! system provides that each application for exploration by a developed State must cover two parts of “equal estimated commercial value”
One part is allocated ' the appicant and the cther is to become the reserved area, which is set aside for the conduct of actwities by the Authority or developing States

** In July 2012, the Authonty adopted an environmental management plan for the Clarion-Clipperton Zone o be implemented on 8 provisional basis over an initial three-year peiod

The plan inciudes the designation of a network of areas of particular environmental interest (ISBA/18/IC22)

Ginternational Seabed Autharty, 24 Jwly 2015, Background mop: ESRI
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Blue Nodules Deep Sea mining concept design for polymetallic Nodules

Launch and Recovery System Slurry handling equipment

Ore transport

Mining platform

Process water & tailings

Pick up process Sediment separation / nodule sizing
* High yield > 80 % of nodules * Minimum environmental impact
* Minimum environmental impact * Reduced chance for clogging


http://www.blue-nodules.eu/
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http://www.blue-nodules.eu/
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ioeaViC

Intelligent Seafloor Monitoring and Consulting
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iceaMC
; g and Conutng

tedioert Seafioor Nonk:

iSeaMC offers cost efficient robotic seafloor monitoring surveys including biodiversity assessment and habitat mapping
to the marine research and industry sector. The company provides solutions and high-level advice to the rapidly
developing offshore sector including industry, policymakers and regulatory bodies. The company uses self developed
robot technology to subcontract external experts from renowned research institutions and additionally provides
laboratory facilities. We offer a complete solution in project management, coordination and support.

Seafloor monitoring
survey and consulting for third parties

Surveys
Systems Services

Risk assessment and
Production of seafloor robots environmental monitoring Subcontracts with an
for (semi)autonomous of ecosystem functioning international team of external
use from ships, benthic boundary layer experts from renowned
cabled observations characterization and habitat research institutions
mapping
Laboratory studies on
hydrodynamic behavious of
particles and fludids

iSeaMC is an official spinoff-company of the ROBEX Helmholtz Alliance (



http://www.robex-allianz.de/en)
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Wally Series (since 2010)
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20 000 and 150 000 € / day costs
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Our
solution
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Fig. 4. Screenshot of the Crawler control window, incorporating both Crawler and camera movement options bars, and sensor
port ourput bar. The sizing laser is also activated. One of the yellow navigation markers placed on the seabed by an ROV during
Crawier instatiation is evident. (For interpretation of the references 1o colour in this figure legend, the reader is referred to the

web version of this article.)

Monitoring via htemet
Expert team
Anytime, anywhere

4818.7007N, 12603.9180W, 858
2014-05-10 22:02:02, Hdg: 30
(C) 7014, ONC OEM116

at a fraction of these costs
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Crawler Specifications

Control unit
Vayload

Max depth

Speed approx

Surface buoy for tele-operations from ship or shore

Rossia Series

WH 140x 100x 85 cm

carbon fibre with titanium grade 5 caps

Low light Sony camera, 0,05 lux

CTD, ADCP, turbidity, chiorophyll, methane, and




Norppa Series

Crawler Specifications

Main Frame and caterpillar sect Steel 1.4404, or titanium G5
Vehicle LWH 155 x 100 (200) x 80
ght g 3PPTOX
Control unit Steel 1.4404, or titanium G5 ....
yloa 12 appro
Max depth 00 r
wer inpu 48

similar

ameta, 0,05 lux

'CTD, ADCP, turbidity, CO2, methane, EM, SBP, sonar and more

Mpas TCM-XB compas

Man Lato: ectri ¢ manipulator

buoy for tele-operations from ship or shore 4.5 kWh Li-ion battery, 90.5 Ah

Surface

Full autonomy package (2022)
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Kooperationspartner:

METAS-Norwegen:

Kooperationsvertrag bis 2023 ETA
Exklusivitat Norwegen + Statoil
Verkaufsprovisionen Off-Shore Produkte

iceaMC

Inteligent Seafloor Monitoring and Consulting

Robotfish-China:

Wally-Serie Standard 2014 N A
Lizensvereinbarung + Provision 2:&;%&

Entwicklung Manipulator ROBOTFISH




g HELMHOLTZ

| GEMEINSCHAFT

ROBEX Allianz

MARKET Subsea Cable Tracker 2018 H1

“ Global account for 77% r.;)‘r'\

vessel demand.

will total 46,470’(”‘) will account

” Tor 23%
over 2018 to 2022. doads doals inale

6 N17%

Location: Qiongzhou Strait (15 — 30 km wide, average depth of 44 m)

114,858 =
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MARKET installations . iSeaMC
UK: 15 years, €64bn
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“: ‘ Projected offshore decommissioning

|— costs 'fall by almost £2bn'
. 382m .

e Gt B

@ 27 Juna 2018 f © v [ <« Shae
It is unclear what is planned for
the remaining concrete legs and
oif storage tanks
Internet connection and power from platform
Kilometers _ =100m
X-net
Version 1 Version 2

Heh

The proj d cost of d i ing for has fallen

by almost £2bn, the Oil and Gas Authority (OGA) has said.

The OGA said last year that decommissioning would cost £50.7bn, with the kability
being split between the UK government and operators.

A drive has been ongoing to find ways of making the process cheaper.

The OGA said estimated costs from 2018 - despite inciuding more assets and
Infrastructure - were down to £58bn
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