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Abstract
This presentation focused on fracture diagnostics for multistage hydraulic fracturing
in unconventional resource (UCR) horizontal shale wells. The presentation summarizes
insights from URTeC 4493261(2026) and URTeC 4244384 (2025),  synthesizing findings
from field surveillance and recent SPE publications to present a concise overview of
diagnostic  technologies  and  their  role  in  understanding  stimulation  distribution,
fracture  geometry,  inflow  profiling  and  properties  towards  the  goal  of  reservoir-
specific fracture design optimization and UCR development.
 

Fracture diagnostics such as fiber-optic sensing (DAS, DTS, DSS), perforation imaging,
microseismic, fracture driven interactions (FDI), pressure monitoring, geochemistry,
and  tracers  etc.,  are  essential  for  measuring  the  geometric  and  flow  capability
properties  of  generated  hydraulic  fractures  through  time  and  thereby  optimizing
fracture  treatments.  The  industry  has  utilized  these  diagnostic  techniques  and
resultant lessons learned to improve daily production, ultimate recovery, recovery
factor, and efficiency for a range of reservoir types. Innovation in hydraulic fracture
diagnostic techniques has produced a significant number of new technologies with
differing capabilities in the last decade. 
 



The innovations are not limited to development of these diagnostics for a single well
but, for application methodologies associated with UCR developments such as slant
observation wells, science pads, and specially designed trials to increase learnings.
The UCR value creation opportunities are accelerated with good design of experiment
methods and complementary diagnostics. This work summarizes key lessons learned
from  field  surveillance  and  integrated  analysis  that  combine  multi-modal  data
sources. 
 

The presentation concludes with a case history illustrating the 3Ms – Measurements to
Models to Money, where multiple diagnostic technologies are utilized to develop a
highly  calibrated,  full  coupled  hydraulic  fracture and reservoir  model  to optimize
fracture treatment designs, increase asset value, and guide innovation projects.
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