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Operational options for

offshore drilling:
mission-specific platforms
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Geotechnical / multipurpose vessel deploying
marine heave-compensated wireline coring

Greatship Manisha 2 Geoquip Marine  Advanced piston Extended Rotary core
X347, 2013 GMTR120rig  corer core barrel barrel
Baltic Sea X347, 2013
Baltic Sea

Extended Nose

. Sampler (Fugro)

* Min water depth: ~20 m (determined by platform)

» Typical pipe deployment (water + penetration):
2000 m typical (determined by coring apparatus) ($)
3000 m for larger geotechnical vessels ($$)
10-11 km for deep-water drill ships ($$$%)

Fugro SeaDevil
Example of advanced seabed template
« Easily moveable between sites

* No need for extra survey(s) to land legs and elevate
» Good market availability

Core diameter: 61 - 64 mm

Typical coring rate: 50 m /day

» Can transit globally when budget allows Typical open hole rate: 80 m/day
 Effective heave compensation required Supports full downhole logging : &
« Seabed templates becoming more sophisticated Supports borehole instrumentation ,

Photo credits: 1 David Mclnroy / 2 Thomas Andrén / 3 IODP JRSO - Coring Tools and Technology https://iodp.tamu.edu/tools/ /4 Fugro. 1 & 2 also ECORD-IODP.




Scaling-up: larger geotechnical, well-intervention and deep water
drilling vessels with marine heave-compensated wireline coring

Noble Tom Madden
Deep water drillship

Fugro Synergy 3
X381, 2017
Gulf of Corinth . MSPs capable of Example of a deep water drill ship capable of
deploying up to 3000 m of  geploying 11-12 km of pipe — but expensive
drill pipe
4
Capable of D/V Chikyu

implementing many
‘JR-type’ expeditions

Alternative: work with
JAMSTEC and deploy

Dina Polaris .
Chikyu as an MSP
Arranged for X377, 2022 2 y

Photo credits: 1 Michael Rubis, Fugro Marine Services / 2 Geoquip Marine / 3 Noble Corp. / 4 JAMSTEC



Lift boat or fixed platform deploying

onshore mining-style wireline coring A
higher rotational speed,
Atlas smaller gap between
Copco borehole wall and drill
T3WDH pipe, can lead to better
hole condition and better
core quality
L/B Myrtle
X364, 2016
Gulf of Mexico (Chicxulub) 1

» Water depth range: 4 — 110 m (platform-determined)
« Smaller lift boats up to 55 m water depth ($)
 Larger up to 84 m ($$) and 110 m water depth ($$$)
» Typical pipe deployment (water + penetration):

2400 m typical (coring apparatus-determined)

« Can access very shallow water e Core diameter: 61 - 83 mm

» Essentially a land-based set up with no swell » Typical coring rate: 30 m /day

« Can use land-based mining-style equipment » Typical open hole rate: 50 m/day

« Smaller, less accommodation (shared cabins) » Supports full downhole logging
* Need seabed survey(s) for safe landing of legs » Supports borehole instrumentation ! &

* CannOt eaSIIy Cross oceans, Used near market areas Photo credits: 1 Chris Lowery / 2 Auriol Rae / 3 Dave Smith. All also ECORD-IODP.



Lift boats: other considerations

L/B Kayd
X313, 2009

New Jersey Shelf Heavy lift vessel carrying
a jack-up platform

Expedition 364: Chicxulub transit

Modular platforms e.g. Combifloat

https://combifloat.com/self-elevating-platforms/ ICDP Deep Lake Drilling System

mounted on a barge
Lake Ohrid, Macedonia

Photo credits: 1 Patricia Maruejol, ECORD-IODP / 2 Google Maps, imagery: TerraMetrics / 3 Pierre Jaquet, flickr / 4 Combifloat / 5 Niklas Leicher, Universitat Kéln



Research or multipurpose vessels deploying alternative coring
apparatus: seafloor drills (SFD) & giant piston corers (GPC)

4 SFD
» Core diameter: typically 61-73 mm
e Max pipe: 50 - 200 m
« Water depths: Up to 2-4 km

RRS James Cook « Typical coring rate: 15 m /day
X357, 2015, Central North Atlantic » Heave-free, mining-style coring
S * No or limited downhole loggin
RIV Kaimei, X386, 2020 - 2022 2 Benthic Geotech PROD Systems . Jogging - -
Japan Trench » No or limited borehole instrumentation
MARUM MeBo70 OSIL Giant Piston Corer
X357, 2015, Central 5 Operated by JAMSTEC
5 North Atlantic X386: Japan Trench
» Water depth range: 10m up to limit of coring apparatus GPC

Core diameter: 100 mm

Max pipe: Typically 40m, but up to 70 m

Water depths: up to full oceanic depth

Typical coring rate: 1 core per day

No downhole logging

No borehole instrumentation

« Compromise needed to take advantage of alternative coring
methods: lower penetration, no downhole logging. e @

» Cost-effective platforms to deploy smaller-scale coring methods
» Sizeable, well-equipped labs for 3rd party equipment

» Nationally-owned assets offer in-kind contribution opportunities
 In-kind contributions = less cost to ECORD

Photo credits: 1 NOC / 2 JAMSTEC / 3 David Smith, ECORD-IODP / 4 Benthic.com / 5 Ken lkehara, ECORD-JAMSTEC-IODP.



lce-breaking research vessels deploying
alternative coring apparatus

RRS Sir David
Attenborough

RSV Nuyina



MSP Phases: Opportunities

Offshore Phase

Vessel Coring Container labs and science facilities
>  Measurement of
) 3rd party ephemeral properties
+ equipment ¢ Observations to guide
drilling

Between offshore and Onshore Science Party, 2-3 months

Time XCT core scanning

X364 (Chicxulub - ' '
(Chicxulub)  Time for core measurements (e.g. X-ray CT scanning, dating)

» Science Party can digest offshore data
* Produce a targeted sampling plan

Onshore Science Party at MARUM (University of Bremen) and IODP Bremen Core Repository

Established labs and facilities

3 * Full suite of IODP measurements
» Development of shore-based collaborations (SP and beyond SP)

n @

Photo credits: 1 Michael Rubis, Fugro Marine Services / 2 Robert Gawthorpe / 3 MARUM // 4 ECORD-IODP /5 Exp. 364 Preliminary Report (Morgan et al. 2016)






