
Feature Article

Proven Performance In the Most Extreme Conditions of Antarctica

CAT PUMPS (U.K.) LTD.
1 FLEET BUSINESS PARK, SANDY LANE, CHURCH CROOKHAM, FLEET, HAMPSHIRE GU52 8BF, ENGLAND
P: +44 (0)1252 622031  •   F: +44 (0)1252 626655   •   sales@catpumps.co.uk   •   www.catpumps.co.uk

In one of the most remote and inhospitable environments on Earth, engineering reliability 
is not a luxury, it is a necessity. When researchers from the British Antarctic Survey (BAS) 
set out to drill into the most inaccessible and least-understood part of Thwaites Glacier 
Ice Shelf in East Antarctica, they relied on proven technology capable of withstanding 
extreme cold, isolation and operational intensity. At the heart of the mission’s hot water 
drilling system were Cat Pumps positive displacement plunger pumps, selected for their 
longevity, robustness, durability and exceptional serviceability.

Thwaites is one of the largest and fastest-changing glaciers in Antarctica. Despite its importance, little has been known about 
the ocean processes melting the glacier from below, particularly near the grounding line, where warm ocean water causes 
the most significant instability.

To address this knowledge gap, BAS and the Korea Polar Research Institute (KOPRI) deployed a hot water drilling system to melt 
a 1,000 meters borehole through the Thwaites Ice Shelf, creating access to the ocean beneath. This marked the first time hot 
water drilling had taken place on the glacier’s heavily crevassed main trunk, a dynamic, fast-moving environment that had 
previously been too dangerous to access.

The system utilised heaters, generators and Cat Pumps 3521C Pumps to heat and pump water to between 80–90° C, at a flow 
rate of 80–100 litres per minute and 40 bar pressure. The result: an access hole to the ocean cavity below, allowing the deployment  
of oceanographic instruments to gather the first real-time data from this critical location.

For decades, BAS have utilised Cat Pumps for their hot water drilling systems. Historically, when pumps were exposed directly 
to the Antarctic surface, preventing freezing was the primary challenge. Heating systems were critical to maintaining operation.

For more information on Custom Units, call us on 01252 622031 or visit www.catpumps.co.uk/engineered-packages.asp
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Feature Article Pump Specifications

Cat Pumps Pump Model:	 3521C
Pump Maximum Pressure:	 138 bar
Pump Maximum Flow:	 94.6 lpm
Fluid:	 Water
Pump Maximum Temp.:	  93°C
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Despite the arduous conditions of snow burial, ice build-up and continuous exposure to extreme low temperature conditions, 
Cat Pumps 3521C Pumps continued to perform exceptionally.

This verification reinforced what BAS engineers already knew — Cat Pumps’ positive displacement plunger design delivers 
mechanical resilience under the harshest environmental stresses.

In fact, the only significant issue encountered during the season was due to the harsh conditions, where the pump was  
inadvertently run dry, leading to some overheating of parts. Even in this scenario, the ease of servicing in the field proved 
invaluable. Despite the harsh conditions, the engineers were able to efficiently conduct the required repairs.

As BAS continues to collaborate with KOPRI, whose own drill systems also utilise Cat Pumps — this shared engineering platform 
strengthens international polar research capability.

The mission is not merely about drilling 1,000 metres of ice. It is about delivering reliable data from beneath one of the planet’s 
most unstable glaciers — data that will refine predictions of global sea level rise and inform climate adaptation strategies worldwide.

When operating in Antarctica, failure is not an option. Equipment must endure transport, survive temperature of -50°C,  
operate under high-pressure thermal loads, and remain serviceable in isolation.

For decades, Cat Pumps have demonstrated that longevity, robustness, durability and serviceability are not marketing claims — 
they are operational realities.


