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Drift Candidates - Detecting possible drift vessel
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Drift Candidates - Detecting possible drift vessel
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Abnormal behaviour - Drift Alerts
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Conceptual framework - multi-layered risk estimation
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Numerical Model to Simulate Drift Trajectories of
Large Vessels
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Limitations of Existing Approach

Leeway speed [cm/s] and divergence at 10 m/s wind with error ellipses
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« Wind induced drift calculated stochastically based on a discrete
number of controlled field drift experiments

« Derived model parameters designed for persons / small crafts

« No direct evaluation of vessel leeway drift

« Wave induced drift forces are either not included or simplified (wind
related)

« Full 3D hull representation is not included in response assessment



Treatment ent Forces Separately

Wind Field Wave Field Current Field
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Treatment of Incident Forces Separately
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Physical Response of Real Vessels

. Bulk Carrier, Ballast ~———

Response depends on: VLCC. Balls
* Vessel Class Bulker Carrier, Ladden ———
VLCC, Ladden —_—

* Vessel Dimension

CN' (wind)

* Vessel Draft 0.20

e Loading Condition
« Water Depth 0.10-
* Incident Wave Spectrum
* Relative Vessel Orientation N 0'00;

* Vessel Speed 0101
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MIKE by DHI Integration

driftingVessel.dll

|
e

I Vessel Trajectories
Position Likelihood

M | KE ABM Grounding Risk

Waves, Winds, Currents, Customized Output

Bathymetry Lab

3'd Party Provider

e.g. eReef, BOM, HYCOM

Through NetCDF = DFS Conversion DH I
(Matlab,Python)




Introducing The Hockey Puck Test

Bulk Carrier, Ballast

Initial Vessel
Heading:

OﬂNorth

VLCC

DHI

The expert in WATER ENVIRONMENTS
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Strategic Grounding Risk — 3 year dataset
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Validating vessel drift

RioTinto
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essel: RTM Di
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Vessel: RTM Tasman
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Controlled drift - Zhen He

Heavy Ballast
------- Light Ballast
Down By Head Ballast
Changing Ballast
6hrs Following Heading Change (Heavy Ballast)
-===== Bhrs Following Heading Change (Light Ballast)
— Rudder Hard to Starboard

Rudder Hard to Port

Anchor 3 Chains (Heavy Ballast)

Anchor 3 Chains (Light Ballast)
—— Anchor 4 Chains (Heavy Ballast)
~===== Anchor 4 Chains (Light Ballast)

RioTinto

« WAMOS (wave
spectra)

e Datum buoys
(current)

 Ships officers
(vessel plots /
mitigation
measures

 Met data — wave

/ weather
stations



Simulating Vessel Drift

20/07/2014 22:15:00 Time Step 1 of 96.
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So — what next?

Operational
e 24/7 response to vessel drift candidates (e-mail /sms)

* Web interface with vessel parameters, state of load,
position — request drift simulation

* DHI to provide estimate drift ‘trumpet’ - drift algorithm
using environmental inputs (later — integrate in systems)

Strategic

 Link drift models to anticipated vessel density based on
growth expectations

* Determine expected possible drift candidates, location
and drift patterns to assist with determining risk control
options




Conceptual framework - multi-layered risk estimation

Layer 1 (2011):
Ship specific risk

Layer 2 (2013/14/15):
Eg. Nm travelled, days in area, other
metric (proxy for vessel traffic

Layer 3 (2014/15): DHI
Physical environmental
layer (wind, waves, currents,

\(proxy for safety quality) densities and/or exposure) bathymetry)
é======================
Total Risk Exposure: Risk
Protect: property, life and marine environment 1S
Management
Expressed as: (feedback loop)

« probabilities

» expected numbers

* monetary value at
risk (proxy to
consequences)

« 0oil on water

« 0oil on coast

Layer 4 (2013):
Sensitivities (economic,
cultural/social, ecological)

S

pd
-

v

Layer 5 (2014/15): Effects of
risk control options (RCO):
 navigational aids

* aids to navigation
 vessel traffic services
 under keel clearance

* emergency response

* inspections and audits

* pollution preparedness

» general surveillance
 Pilotage

» Other

(Acceptable) residual risk




For a short article on
the research to date,
visit the AMSA website
and check out the Mfea‘c\

AMSA Aboard article! “iooar T o
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