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PA - ENHANCED PRODUCTION INC [US]
TI - Hydraulic Fracturing in Highly Heterogeneous Formations by Fluid Selection based 

on Fracture Surface Roughness
AB - Well completion technology is disclosed for accounting for fracture surface 

roughness. A frack fluid is pumped  into the wellbore  to form a fracture in a 
formation surrounding a wellbore. In one example, a method  for completing 
a wellbore  comprises determining  a fracture  surface roughness for a given 
formation rock, and for a give fracture fluid or pumping schedule or both, prior to 
hydraulic fracturing. A fracture fluid and/or a pumping schedule is selected based 
on the determined fracture surface roughness and formation characteristics. The 
selected fracture fluid is pumped  into the wellbore, with the selected pumping 
schedule, to create a desired fracture network in the formation.
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CCI - E21B43/14  ; E21B43/26  ; 

E21B43/261  
PA - BAKER HUGHES INC [US]
TI - SYSTEM AND METHOD FOR RE-

FRACTURING MULTIZONE 
HORIZONTAL WELLBORES.

AB - A packer on a tubing string 
and diverting material 
pumped down the tubing 
string may be used isolate a 
fracture cluster in a 
multizone horizontal wellbore 
that has been previously 
hydraulically fractured. Once 
hydraulically isolated, fluid
may be pumped  down the 
tubing string to re-fracture 
the previously fractured 
fracture cluster in an effort to 
increase hydrocarbon 
production from the 
horizontal wellbore. The 
tubing string may include 
a testing  device used 
to determine  whether a 
specific fracture cluster 
within the 
horizontal wellbore  should 
be re-fractured. Diverting 
material may be pumped 
down the tubing string and 
positioned adjacent a 
fracture cluster to 
hydraulically isolate the 
fracture cluster during the re-
fracturing process. The 
diverting material may be 
cleaned out of the 
horizontal wellbore  after all 
desired fracture  clusters 
along the horizontal wellbore 
have been individually re-
fractured.
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PA - BAKER HUGHES INC
TI - System and method for re-

fracturing multizone 
horizontal wellbores

AB - A packer on a tubing string 
and diverting material 
pumped down the tubing 
string may be used isolate a 
fracture cluster in a 
multizone horizontal wellbore 
that has been previously 
hydraulically fractured. Once 
hydraulically isolated, fluid
may be pumped  down the 
tubing string to re-fracture 
the previously fractured 
fracture cluster in an effort to 
increase hydrocarbon 
production from the 
horizontal wellbore. The 
tubing string may include 
a testing  device used 
to determine  whether a 
specific fracture cluster 
within the 
horizontal wellbore  should 
be re-fractured. Diverting 
material may be pumped 
down the tubing string and 
positioned adjacent a 
fracture cluster to 
hydraulically isolate the 
fracture cluster during the re-
fracturing process. The 
diverting material may be 
cleaned out of the 
horizontal wellbore  after all 
desired fracture  clusters 
along the horizontal wellbore 
have been individually re-
fractured.
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PA - BAKER HUGHES INC [US]
TI - SYSTEM AND METHOD FOR RE-

FRACTURING MULTIZONE 
HORIZONTAL WELLBORES

AB - A packer on a tubing string 
and diverting material 
pumped down the tubing 
string may be used isolate a 
fracture cluster in a 
multizone horizontal wellbore 
that has been previously 
hydraulically fractured. Once 
hydraulically isolated, fluid
may be pumped  down the 
tubing string to re-fracture 
the previously fractured 
fracture cluster in an effort to 
increase hydrocarbon 
production from the 
horizontal wellbore. The 
tubing string may include 
a testing  device used 
to determine  whether a 
specific fracture cluster 
within the 
horizontal wellbore  should 
be re-fractured. Diverting 
material may be pumped 
down the tubing string and 
positioned adjacent a 
fracture cluster to 
hydraulically isolate the 
fracture cluster during the re-
fracturing process. The 
diverting material may be 
cleaned out of the 
horizontal wellbore  after all 
desired fracture  clusters 
along the horizontal wellbore 
have been individually re-
fractured.
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PA - BAKER HUGHES INC
TI - System and method for re-

fracturing multizone 
horizontal wellbores

AB - A packer on a tubing string 
and diverting material 
pumped down the tubing 
string may be used isolate a 
fracture cluster in a 
multizone horizontal wellbore 
that has been previously 
hydraulically fractured. Once 
hydraulically isolated, fluid
may be pumped  down the 
tubing string to re-fracture 
the previously fractured 
fracture cluster in an effort to 
increase hydrocarbon 
production from the 
horizontal wellbore. The 
tubing string may include 
a testing  device used 
to determine  whether a 
specific fracture cluster 
within the 
horizontal wellbore  should 
be re-fractured. Diverting 
material may be pumped 
down the tubing string and 
positioned adjacent a 
fracture cluster to 
hydraulically isolate the 
fracture cluster during the re-
fracturing process. The 
diverting material may be 
cleaned out of the 
horizontal wellbore  after all 
desired fracture  clusters 
along the horizontal wellbore 
have been individually re-
fractured.
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TI - DETERMINING STIMULATED 

RESERVOIR VOLUME FROM 
PASSIVE SEISMIC MONITORING

AB - A method  for determining  a 
stimulated rock volume 
includes determining a 
position of a plurality of 
seismic events from seismic 
signals recorded in response 
to pumping fracturing fluid
into a formation penetrated 
by a wellbore. The signals 
generated by recording output 
of a plurality of seismic 
receivers disposed proximate 
a volume of the Earth's 
subsurface to be evaluated. A 
source mechanism of each 
seismic event is determined 
and is used to determine a 
fracture volume and 
orientation of a fracture 
associated with each seismic 
event. A volume of each 
fracture, beginning 
with fractures  closest to 



a wellbore  in which 
the fracturing fluid
was pumped  is subtracted 
from a total volume of 
proppant pumped  with the 
fracture fluid until all 
proppant volume is 
associated with fractures. A 
stimulated rock volume is 
determined from the total 
volume of fractures 
associated with the volume of 
proppant pumped.
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MICROSEISMIC INC [US]
TI - (A1 C)

DETERMINING STIMULATED 
RESERVOIR VOLUME FROM 
PASSIVE SEISMIC MONITORING

AB - (A1 C)
A method  for determining  a 
stimulated rock volume 
includes determining a 
position of a plurality of 
seismic events from seismic 
signals recorded in response 
to pumping fracturing fluid
into a formation penetrated 
by a wellbore. The signals 
generated by recording output 
of a plurality of seismic 
receivers disposed proximate 
a volume of the Earth's 
subsurface to be evaluated. A 
source mechanism of each 
seismic event is determined 
and is used to determine a 
fracture volume and 
orientation of a fracture 
associated with each seismic 



event. A volume of each 
fracture, beginning 
with fractures  closest to 
a wellbore  in which 
the fracturing fluid
was pumped  is subtracted 
from a total volume of 
proppant pumped  with the 
fracture fluid until all 
proppant volume is 
associated with fractures. A 
stimulated rock volume is 
determined from the total 
volume of fractures 
associated with the volume of 
proppant pumped.
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BV [NL]
TI - SYSTEM AND METHOD FOR 

PERFORMING STIMULATION 
OPERATIONS.

AB - A system and method is 
provided for performing 
a fracturing operation about 
a wellbore  penetrating a 
subterranean formation. The 
method may acquire 
integrated wellsite data. The 
method may generate a 
mechanical earth model 
using the integrated wellsite 
data. The method may 
simulate an intersection of an 
induced hydraulic fracture 
with a natural fracture using 
the mechanical earth model. 
The method  may determine
intersection properties of the 
intersected natural fracture. 
The method may also 
generate a stimulation plan 



using the mechanical earth 
model and the intersection 
properties. The stimulation 
plan may include a fluid 
viscosity or a rate of injection
of a fracturing fluid.
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TI - SYSTEM AND METHOD FOR 

PERFORMING STIMULATION 
OPERATIONS

AB - A system and method is 
provided for performing 
a fracturing operation about 
a wellbore  penetrating a 
subterranean formation. The 
method may acquire 
integrated wellsite data. The 
method may generate a 
mechanical earth model 



using the integrated wellsite 
data. The method may 
simulate an intersection of an 
induced hydraulic fracture 
with a natural fracture using 
the mechanical earth model. 
The method  may determine
intersection properties of the 
intersected natural fracture. 
The method may also 
generate a stimulation plan 
using the mechanical earth 
model and the intersection 
properties. The stimulation 
plan may include a fluid 
viscosity or a rate of injection
of a fracturing fluid.
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TI - System and method for 

performing stimulation 
operations

AB - A system and method is 
provided for performing 
a fracturing operation about 
a wellbore  penetrating a 
subterranean formation. The 
method may acquire 
integrated wellsite data. The 
method may generate a 
mechanical earth model 
using the integrated wellsite 
data. The method may 
simulate an intersection of an 
induced hydraulic fracture 
with a natural fracture using 
the mechanical earth model. 
The method  may determine
intersection properties of the 
intersected natural fracture. 
The method may also 
generate a stimulation plan 
using the mechanical earth 
model and the intersection 
properties. The stimulation 
plan may include a fluid 
viscosity or a rate of injection
of a fracturing fluid.
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TI - SYSTEM AND METHOD FOR RE-

FRACTURING MULTIZONE 
HORIZONTAL WELLBORES

AB - A packer on a tubing string and 
diverting material pumped 
down the tubing string may be 
used isolate a fracture cluster 
in a multizone horizontal 
wellbore that has been 
previously hydraulically 
fractured. Once hydraulically 
isolated, fluid may be pumped
down the tubing string to re-
fracture the previously 
fractured fracture cluster in an 
effort to increase hydrocarbon 
production from the horizontal 
wellbore. The tubing string may 
include a testing  device used 
to determine  whether a 
specific fracture cluster within 
the horizontal wellbore  should 
be re-fractured . Diverting 
material may be pumped down 
the tubing string and 
positioned adjacent a fracture 
cluster to hydraulically isolate 
the fracture cluster during the 
re-fracturing process. The 
diverting material may be 
cleaned out of the 
horizontal wellbore  after all 
desired fracture  clusters along 
the horizontal wellbore have 
been individually re-fractured.
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PA - (A1 B2)
BAKER HUGHES INC [US]

TI - (A1 B2)
System and Method for Re-
fracturing Multizone 
Horizontal Wellbores

AB - (A1)
A packer on a tubing string 
and diverting material 
pumped down the tubing 
string may be used isolate a 
fracture cluster in a 
multizone horizontal wellbore 
that has been previously 
hydraulically fractured. Once 
hydraulically isolated, fluid



may be pumped  down the 
tubing string to re-fracture 
the previously fractured 
fracture cluster in an effort to 
increase hydrocarbon 
production from the 
horizontal wellbore. The 
tubing string may include 
a testing  device used 
to determine  whether a 
specific fracture cluster 
within the 
horizontal wellbore  should 
be re-fractured. Diverting 
material may be pumped 
down the tubing string and 
positioned adjacent a 
fracture cluster to 
hydraulically isolate the 
fracture cluster during the re-
fracturing process. The 
diverting material may be 
cleaned out of the 
horizontal wellbore  after all 
desired fracture  clusters 
along the horizontal wellbore 
have been individually re-
fractured.

- (B2)
A packer on a tubing string 
and diverting material 
pumped down the tubing 
string may be used to isolate 
a fracture cluster in a 
multizone horizontal wellbore 
that has been previously 
hydraulically fractured. Once 
hydraulically isolated, fluid
may be pumped  down the 
tubing string to re-fracture 
the previously fractured 
fracture cluster in an effort to 
increase hydrocarbon 
production from the 
horizontal wellbore. The 
tubing string may include 
a testing  device used 
to determine  whether a 
specific fracture cluster 
within the 
horizontal wellbore  should 
be re-fractured. Diverting 
material may be pumped 



down the tubing string and 
positioned adjacent a 
fracture cluster to 
hydraulically isolate the 
fracture cluster during the re-
fracturing process. The 
diverting material may be 
cleaned out of the 
horizontal wellbore  after all 
desired fracture  clusters 
along the horizontal wellbore 
have been individually re-
fractured.
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TI - SYSTEM AND METHOD FOR 

PERFORMING STIMULATION 
OPERATIONS

AB - A system and method is 
provided for performing 
a fracturing operation about 
a wellbore  penetrating a 
subterranean formation. The 
method may acquire 
integrated wellsite data. The 
method may generate a 
mechanical earth model 
using the integrated wellsite 
data. The method may 
simulate an intersection of an 
induced hydraulic fracture 
with a natural fracture using 
the mechanical earth model. 
The method  may determine
intersection properties of the 
intersected natural fracture. 
The method may also 
generate a stimulation plan 
using the mechanical earth 
model and the intersection 
properties. The stimulation 
plan may include a fluid 



viscosity or a rate of injection
of a fracturing fluid.
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DETERMINING STIMULATED 
RESERVOIR VOLUME FROM 
PASSIVE SEISMIC MONITORING

AB - (A2 A3)
A method  for determining  a 
stimulated rock volume 
includes determining a 
position of a plurality of 
seismic events from seismic 
signals recorded in response 
to pumping fracturing fluid
into a formation penetrated 
by a wellbore. The signals 
generated by recording output 
of a plurality of seismic 
receivers disposed proximate 
a volume of the Earth's 
subsurface to be evaluated. A 
source mechanism of each 
seismic event is determined 
and is used to determine a 
fracture volume and 
orientation of a fracture 
associated with each seismic 
event. A volume of each 



fracture, beginning 
with fractures  closest to 
a wellbore  in which 
the fracturing fluid
was pumped  is subtracted 
from a total volume of 
proppant pumped  with the 
fracture fluid until all 
proppant volume is 
associated with fractures. A 
stimulated rock volume is 
determined from the total 
volume of fractures 
associated with the volume of 
proppant pumped.
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TI - SYSTEM AND METHOD FOR 
PERFORMING STIMULATION 
OPERATIONS

AB - A system and method is 
provided for performing 
a fracturing operation about 
a wellbore  penetrating a 



subterranean formation. The 
method may acquire 
integrated wellsite data. The 
method may generate a 
mechanical earth model 
using the integrated wellsite 
data. The method may 
simulate an intersection of an 
induced hydraulic fracture 
with a natural fracture using 
the mechanical earth model. 
The method  may determine
intersection properties of the 
intersected natural fracture. 
The method may also 
generate a stimulation plan 
using the mechanical earth 
model and the intersection 
properties. The stimulation 
plan may include a fluid 
viscosity or a rate of injection
of a fracturing fluid.
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TI - Method  for determining

closure of a hydraulically 
induced in-situ fracture

AB - A subsurface formation 
surrounding a borehole  is 
hydraulically fractured  when 
a fracturing fluid is supplied 
down through the borehole by 
way of a fluid injection line 
from the surface of the earth. 



Pressure drop is measured 
along the injection line as 
fracturing fluid flows 
therethrough. Both fracture 
closure and minimum in-situ 
stress are determined at the 
point where such pressure 
drop is equal only to a 
hydrostatic pressure 
difference along the injection 
line.
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TI - Wellbore fracture  tracing
AB - A method  for determining  the 

vertical extent of a fracture in 
a wellbore  wall wherein a 
fluid loss control 
composition is employed 
which contains at least at one 
filter cake forming material 
which has been radioactively 
tagged so that upon injection
of the fluid control 
composition into the wellbore 
in the vicinity of the fracture, 
the filter cake is built up 
along the fracture and 
thereafter, upon running a 
nuclear log survey in the 
wellbore to determine the 
vertical extent of the filter 
cake, the vertical extent of the 
fracture is also thereby 
determined.
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TI - METHOD FOR DETERMINING

CLOSURE OF A HYDRAULICALLY 
INDUCED IN-SITU FRACTURE

AB - A subsurface formation (13) 
surrounding a borehole  (10) 
is hydraulically fractured
when a fracturing fluid is 
supplied down through the 
borehole (10) by way of 
a fluid injection line (19) from 
the surface (11) of the earth. 
Pressure drop is measured 
along the injection line (19) 
as fracturing fluid flows 
therethrough. Both fracture 
closure and minimum in-situ 
stress are determined at the 
point where pressure drop is 
equal only to a hydrostatic 
pressure difference along the 
injection line (19)​.
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TI - (C2)
METHOD FOR DETERMINING DIMENSIONS OF FORMATION HYDRAULIC FRACTURE

AB - (C2)
FIELD: mining. ^ SUBSTANCE: invention relates to the methods of controlling 
parameters of a formation hydraulic facture and, in particular, it is meant for 
determining dimensions of cracks formed by hydraulic fracturing of rocks and may 
find application in oil and natural gas fields. It enhances the efficiency of 
determining parameters of a formation hydraulic fracture, i.e. dimensions of its 
cracks. Substance of the invention: a method includes process of making a 
hydraulic fracture  crack in the borehole  environment, whereby a hydraulic 
fracturing fluid partially penetrates through the crack surface to the formation and 
forms a filtrate area around the crack, then the length and width of the hydraulic 
fracture crack are determined on the basis of measuring the content of said 
hydraulic fracturing fluid. The method in accordance with the invention consists in 
preliminary producing numerical model of the displacement of said hydraulic 
fracturing fluid from the crack and said filtrate area by a formation fluid for 
specified formation parameters, hydraulic fracture data and possible crack size for 
calculating the modifications of the fracturing liquid content in a total production 
while bringing a well into production after the hydraulic fracture, in periodically 
sampling of the producible fluid from a borehole mouth when starting the well 
operation during the entire time of pumping the hydraulic fracturing fluid, in 
measuring the content of the hydraulic fracturing fluid in the samples, in comparing 
the results of measurement with the model calculations and in determining the crack 
length on the basis of the best agreement between the results of measurement and 
said model calculations. ^ EFFECT: enhancement of the efficiency of determining 
parameters of a formation hydraulic fracture, i.e. dimensions of its cracks. ^ 3 cl, 4 
dwg
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Downhole heating of wellbore
formation to reduce fracture
formation

- (B)
Method for completing a well

AB - (A)
The fracture gradient of an 
earth formation can be 
reduced by heating; reducing 
the fracture gradient 
increases the formation's 
resistance to fracture 
formation. In order to heat a 
wellbore formation, fluids 
such as drilling mud or 
cement are heated and then 
pumped through an annulus 
adjacent the wellbore 
formation. The fluids are 
heated downhole by a heating 
apparatus which can be flow 
restriction device. The flow 
restriction device can include 
a pump with rotor and stator 
to effect combined pumping
and heating. The fluid heater 
could alternatively be an 
electric heater. Also disclosed 
is a method  of drilling 
including determining  the 



formation's fracture 
resistance and increasing the 
equivalent circulating density 
(ECD) of the drilling fluid in 
anticipation of the effects of 
heating the formation.
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TI - METHOD FOR DETERMINING

CLOSURE OF A HYDRAULICALLY 
INDUCED IN-SITU FRACTURE

AB - A subsurface formation (13) 
surrounding a borehole  (10) 
is hydraulically fractured
when a fracturing fluid is 
supplied down through the 
borehole (10) by way of 
a fluid injection line (19) from 
the surface (11) of the earth. 
Pressure drop is measured 
along the injection line (19) 
as fracturing fluid flows 
therethrough. Both fracture 
closure and minimum in-situ 
stress are determined at the 
point where pressure drop is 
equal only to a hydrostatic 
pressure difference along the 
injection line (19)​.
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