
Ice Trials of the 
RRS Sir David 
Attenborough

Randy Sliester

Ship Operations Manager

British Antarctic Survey



A multi-disciplinary research vessel



LR Class
Å 100A1 Research Vessel
Å Helideck
Å LI
Å PC4 Hull and Rudder
Å PC5 propulsion
ÅWinterisation H(-35)
Å D(-35)
Å LFPL
Å ECO 
Å LMC
Å UMS
Å PSMR
Å NAV1
Å IBS

LR Classed
Å 100A1 Polar Research Vessel
Å Helideck
Å LI
Å PC4 Hull and Rudder
Å PC5 propulsion
Å LFPL
Å ECO 
Å LMC
Å UMS
Å PSMR*
Å NAV1
Å CAC1
Å DP(AA)
Å IBS
Å SCM
ÅWinterisation D(-35), H(-35)
Å Helicopter Landing Area
Å IBS



Ψ¢ŜǊǊƻǊΩ ςCargo 
Tender



ΨErebusΩ -
Workboat



ΨSDA 1 + SDA 2Ω ς
Humber inflatables



Design Challenges:
Å Limiting Length
Å Limiting Draft
Å Balancing Tried & Tested V. Cutting Edge Tech
Å Managing Expectations







ICE TRIALS

13th January to 14th February 2022
Antarctic Peninsula



Challenges

Å Too late in the season ςmost of 
the fast ice around the Peninsula 
had disappeared

Å High air temperatures

Å Very thick snow layer / humidity

Å Competing schedules



Our first ramming operation in LallemandFjord



Reasons for undertaking ice trials

ÅTo formulate operational guidance 
and to understand the capabilities 
and limitations of the ship

ÅέExtendedέ operationalenvelope
comparedwith Polar Codelimitations

ÅTunedoperationallimitationsspecific
for the shipand the shipΩs
environment

ÅTuning of warnings from the ice load 
monitoring system

ÅTo find technical problems/issues for 
resolution





Target ice conditions

Ice Performance tests

Å Fast ice

Å 100cm thick

Å 20cm snow layer

Å Level ice / minimal ridging

Å No inclusions of ice of land 
origin

Å Ideally 5 x 2km minimum 
extent

Operational tests in Pack Ice
ÅIce floe
ÅMin. 1km diameter
ÅStrong ice, not rotten



Measurements

ÅIce Property Measurements
ÅShip Related Measurements



To understandthe mechanicsthen we need
to know:
Å Shapeof ship

Å ShipMass

Å ShipSpeed

Å ShipThrust

Å Contact Geometry

Å Thicknessof ice

ÅMassof ice

Å Strengthof ice (bending)

Å Strengthof ice (crushing)

Å Temperature, Salinity, Densityof 
ice

Å Snowthickness, density

Thesewe knowalready

These were measured during the 
test

These were measured on the ice
By knowing the ice properties of the test conditions we can 
make reasonable corrections / adjustments / projections 
about how the ship will perform in other conditions and 
what ice conditions become the limiting ones from a safety 
and operational perspective



Continouslyrecordingshipparameters
throughoutthe trip

Speed

Power

RPM

Pitch

Torque



On-ice work

ÅUndertaken by 
the Aker Arctic 
team

ÅThickness 
measurements
snow & ice

ÅIce core 
extraction
temperature, 
salinity & 
compressive 
strength



Aker Arctic Measurementson Ice - Thickness
ÅMeasurements undertaken in many   

locations to understand variation in thickness

ÅRelatively consistent thickness is especially 
important for performance tests

ÅThe thickness of the snow layer is also 
important

ÅIce that is too thick means the ship will not 
move continuously (we need continuous 
motion to get an understanding of the power 
level required to move the ship through the 
ice)

ÅIce that is too thin means we are too far away 
from the target thickness to accurately 
extrapolate to the target thickness



Aker Measurements on Ice - Coring

ÅCoring the ice gives the ice 
profile:
ÅTemperature

ÅSalinity

ÅDensity

ÅThis gives a way of 
determining the flexural 
strength of the ice (through 
an empirical relationship)


