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Project Overview 

– Overall Project Performance Dates (2021-24)
– Project Participants – Colorado School of Mines
– Overall Project Objectives – To: 1) detect growing 

fractures; 2) estimate distance to growing fracture tip

Ge Jin Xiaoyu (Rosie) Zhu Peiyao Li
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Technology Background

Images by Silixa
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Technology Background – Past Work
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Technology Background – Past Work

• Random Forest was the most accurate and precise, and had the 
shortest training and prediction times

• Fiber optic warning time for frac hits at HFTS 2 was at least 20 minutes.
• Warning time was greater for longer well offsets and for downward 

fracture growth
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Technology Background – Past Work
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Technology Background – Current Work
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Technology Background – Current Work
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Technology Background – Current Work
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Technology Background – Current Work

3D Displacement Discontinuity Method (DDM)
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Technology Background – Past Work
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Technology Background – Current Work
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Technology Background – Current Work
• Well offset is 205 m; therefore, 

fracture tip distance can be 
estimated up to 123 m. 

• Fracture propagation initially 
occurs rapidly and then 
decelerates.

• 12 m/min for the first 7 
minutes

• 4.5 m/min afterward until 
fracture hits

• Estimating fracture tip distance 
in real-time enables field 
operators to adjust pumping 
strategies to prevent fracture 
hits.
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Plans for future testing/development/
commercialization

Technology transfer: 
a. Real-time LF-DAS processing on GitHub 

https://github.com/DASDAE/DASLowFreqProcessing

b. Real-time ML recognition of fracture strain signature 
- to be published on GitHub

c. Real-time calculation of fracture tip distance – 
submitted to SPE Journal

https://github.com/DASDAE/DASLowFreqProcessing
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Summary Slide

Permanent or deployable fiber optic cables can be 
used to:
1. Monitor frac hits in real time
2. Warn of impending frac hits in adequate time 

to implement an intervention strategy
3. Estimate distance to growing fracture tip
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