
 

 

Case History 

 

Engineered solution including X-Prima™ High Fluids 
Loss Squeeze in large geothermal field in central Italy 
with recorded BHST 480 °C prevents stuck pipe and 
lost circulation events. 
  
 

In Central Italy, an existing well was re-entered and drilled ahead in an exceptionally 
challenging Extremely High Temperature (EHT) environment over 480°C with an 
environmentally friendly Water Based Mud due to environmental regulations.  
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OVERVIEW 

For study purposes, a joint venture comprising the Italian National Research Council and a 
National Geothermal Operator, decided to drill over an existing geothermal unproductive well in 
an extremely hot formation in Central Italy.  

The downhole environment while drilling the 8 ½” and 6” sections was unknown. Studies were 
performed and assumptions were made to obtain predictions that led to assume a final BHST at 
TD of 430-450 °C.  

An Engineered HT WBM solution was designed and tested in Newpark’s laboratory to fit with the 
technical and environmental needs.  Simultaneously, additional solutions including pills for freeing 
stuck pipe and lost circulation material (LCM) were also designed in the lab in preparation for 
typical problems that can be encountered when drilling in these environments.  

 
CHALLENGE 

The high bottom hole static temperature was the biggest challenge. In this scenario, the choices 
of LCM were limited due to the challenges of using conventional fibrous and organic materials in 
an extreme temperature environment.  

From a stuck pipe standpoint, the engineered HT WBM formulation included components that 
provide a thicker filter cake on the wellbore due to the expected high fluid loss.  



 

 

Case History 

In this scenario, the time spent to change the pipe while drilling or tripping could be enough to 
cause a stuck pipe. 

 

SOLUTION – Freeing Pipe Pill 

Two stuck pipe events were recorded while drilling the 6” section with a BHST over 400 °C. In 
both cases circulation was maintained, and the operator was able to try, unsuccessfully, with 
different solutions such as pumping water pills, and then displacing the entire hole with 
geothermal production water. 

Both stuck pipe events were solved by Newpark specialists by deploying a specially formulated 
7m3 pill with 25% water concentration, and then proceeding with the ‘hesitation’ process. 

 

SOLUTION – Lost Circulation Pill 

At the depth of 1709 meters TVD, the first network of fractures was encountered, with a relatively 
low loss rate of 5,5 m3/h. 

The X-Prima™ high-solids high-filtration squeeze was chosen as LCM due to its high temperature 
resistance.  

In the first attempt, 6,3 m3 of X-Prima squeeze was prepared and displaced into the work string 
downhole. Once the X-Prima pill was placed into the loss zone, a hesitation squeeze process was 
performed. Once squeezed, the first 3,3 m3 of X-Prima with a back pressure of 200 bar was 
achieved and the fractures were sealed. Drilling activity was then resumed without any losses 
recorded. 

At 1721 meters, with a bottom hole static temperature over 450 °C, the second fracture was 
encountered. This time the X-Prima high-solids high-filtration squeeze was added with the 
addition of NewBridge™ Medium and Coarse, which was needed to enlarge particle size 
distribution of the pill.  

During the hesitation process, 200 bar pressure was achieved once 1,6 m3 of pill was pumped 
and the fracture was sealed.  

 

CONCLUSION 

Using extensive expertise and operational experience, the engineered technical solutions 
designed and implemented by Newpark prevented lost circulation and stuck pipe issues that are 
typically encountered when drilling wells in this environment, characterized by extremely high 
bottom hole temperatures.  

The solutions for both issues were successfully deployed in the field saving non-productive time 
and reducing overall well costs.  


