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Stimulation Technology: Economics and Application 



Multiple stimulated zones (5) allow greater flow through the 
reservoir with higher heat collection from the rock to produce 
more steam flow in the separators (1) for more power output 
from the plant (2), less use of cooling water (3) and lower 
injection pumping costs (4). 

What is EGS? 
 
How does it relate to 
Stimulation? 
 
What are the different 
forms of stimulation? 
 
 





Innovation 1: AltaRock TZIM Technology 

Challenge: Low flow per EGS well Need >75 l/s, 
>1200 gpm  

Solution:  Multiple zone stimulation through 
thermally-degradable zonal isolation materials 
(TZIM�.4(alc6)-16s, 



Multizone Stimulation and TZIMs 

Stage 1 

Cold Water 

Heat-up and flow back Stage 2&3 

Cold Water & TZIM Hot Water 





Innovation 3: Stimulation pumps 

Challenge: Stimulation pump reliability, suitability, and high rental cost 

Solution: Lease-to-own, electric pumps  
• Two 14 stage centrifugal pumps connected by 10 inch pipes & four valves 

• HP (Newberry) Mode: in series with bypass line to allow sufficient flow to 
keep pumps cool when injecting to very low permeability wells 

• LP Mode: in parallel for ~1000 psi WHP and ~2000 gpm 

 

2000 psi 
1000 gpm 

Pump curves for HP Mode 



Economics 



Two Scenarios for Improving Geothermal Economics with 
Stimulation 

Infield Stimulation for Improving Existing 
Projects 
• Increase production in existing projects 

underperforming due to reservoir decline 

• Mitigate reservoir cooling from thermal 
breakthrough by stimulating dry holes 

• Increase heat exchange area by creating additional 
fractures 

• Expand projects by stimulating dry holes for 
production and injection on edges of the field  



Multiple stimulated zones (5) allow greater flow through 





Sensitivity Analysis of the Impact of Stimulation on New 
Geothermal Development in the Basin and Range 

•



Cost Comparison for Basin and Range Project With and Without 



Cost Comparison for Basin and Range Project With and Without 
Stimulation: Moderate Initial Productivity/Injectivity 

14 





Field Testing  



2015 Stimulation Summary  







Gillian Foulger Moment Tensor Locations  



LBNL Re-locations  



List of event catalogs and their relative weights 

Catalog Number of Events Weight 

ISTI Original Locations 400 10% 

LBNL Hand-picked Locations 362 20% 

LBNL Relative Relocations 278 30% 

Foulger MT Locations 99 40% 







Nov. 24-25 flowback: TZIM degradation product 



Derivative Analysis of Pressure fall-off 

1. ½ slope = “infinite conductivity” fracture behavior near the wellbore  
2. <½ slope = well has reached radial flow 
3. The lack of negative slope = no clear evidence of tensile fracture closure 
4. Smooth trend of blue curve = no connection to existing permeable network 

Radial flow “Infinite”  
conductivity 

Well 
Bore 
storage 



Conclusion  

•


	The Econ

