
 

 

Case History 

 

TerraTherm™ Water-Based Drilling Fluid System 
Reduces Drilling Time and Costs, while Meeting 
Strict Environmental Regulations in High-
Temperature Geothermal wells, Tuscany Italy 
 

Newpark’s extensive global geothermal experience and the TerraTherm™ high-performance 
water-based drilling fluid system provides Italian operator with time and cost saving solutions 

 
CHALLENGE SOLUTION RESULT 

 High Temperature Geothermal 
wells 

 Geological ‘thief zones’ where lost 
circulation can occur 

 H2S and CO2 gas influx  

 A strict environmental regulatory 
policy 

 TerraTherm™ high-performance 
water-based drilling fluid system 

 Globally experienced geothermal 
team 

 Project planning and fluid 
formulation preparation 

 Pro-active fluid management 

 Average drilling days reduced to 59 
days per well 

 No wells were lost due to borehole 
instability or fluid-related problems 

 Reduced dilution rate 

 All environmental regulations met 

 
 
 

OVERVIEW 

Italy is one of the most active countries in the geothermal sector, owing to its favorable geology. This 
clean energy from geothermal plants is powered by producing wells drilled to a source rock, producing 
steam at the surface. The tectonically active south Tuscany region of central Italy is known as the 
“traditional” geothermal area, it has hottest geothermal resources in Italy and hosts all the national 
geothermal plants for electricity production and most of the geothermal district heating networks.  

 
CHALLENGE 

The area presents several challenges due to the following factors: 

 High temperature up to 250° Celsius in most wells  
 Geological ‘thief zones’ where the return of fluid circulation is easily lost 
 H2S and CO2 gas influx that can lead to corrosion and have a detrimental effect on fluid 

properties, as well as health & safety concerns 
 A strict environmental regulatory policy 



 

 

Case History 

SOLUTION 

High temperature is the ever-present challenge when drilling geothermal wells. It is essential to use a 
drilling fluid that can perform at extreme temperatures, and also the fluid properties and chemistry must 
be pro-actively managed in the field by a team of experienced engineers. 

The TerraTherm™ high-performance water-based drilling fluid system is the choice of geothermal 
customers because of its ability to maintain performance at high temperatures. The standard 
TerraTherm formulation will not degrade at Bottomhole Static Temperature (BHST) of 250°C, and for 
this project the chemistry was tuned to perform up to 500°C. 

Newpark’s extensive global experience in geothermal drilling ensured that the challenges of drilling the 
Tuscany wells were met: 

The TerraTherm fluid system was customized for the specific drilling challenges, utilizing premium 
quality and field-proven fluid additives: 

 Maintain drilling performance through the reactive shale in the upper formation 
 To mitigate losses in the severe thief zone, with Lost Circulation Material (LCM) compatible for 

geothermal wells 
 Maintain fluid properties in event of gas influx 
 Meeting the strict European Union environmental regulations 

  

RESULTS 

With Newpark’s experience and best-in-class technology, drilling performance in the 89 well campaign 
was greatly improved over previously drilled wells. Geothermal wells, typically 1,900m depth, in the 
region can now be drilled in an average of 59 days, through shallow Flysch and Granite sections. 

In addition, the following results were recorded: 

 No wells were lost due to borehole instability or fluid-related problems 
 Overall reduction in drilling time in all fields 
 Reduced drilling fluid dilution rate 
 For study purposes, an explorative well was successfully drilled to 3,600m Total Vertical Depth 

(TVD), with a BHST of over 480°C 
 The TerraTherm water-based drilling fluid minimizes the operators environmental footprint, as 

it can be treated through a simple dewatering process 
 All environmental requirements, set by local EU authorities and internal operator’s regulations, 

were met for the entire project 

 

Geothermal wells in the Larderello field in Tuscany by the numbers: 

Numbers of wells 89 

Max depth drilled 4,628 m 

Max Bottom Hole Static Temperature 480° Celsius 

Average Depth drilled 1,900 m 

Average Bottom Hole Static Temperature 197° Celsius 

Average drilling days to achieve targets 59 days 

 


