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Seeing further

FIGURE 1. The True Flow system combines four technology platforms within a common
DUFKLWHFWXUH��(DFK�SODWIRUP�KDV�D�GLVWLQFW�UROH��&KRUXV�ORFDWHV�DQG�FKDUDFWHUL]HV�ÀRZ
DFRXVWLFDOO\��&DVFDGH�H[SORLWV�WKHUPR�K\GURG\QDPLFV�WR�TXDQWLI\�ÀRZ��,QGLJR�SURYLGHV�D
host of complementary wellbore measurements; and Maxim is the digital workspace that
analysts use to create programs, integrate and process data, and produce the answer
product. (Source: TGT)
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informed well, reservoir and field man-
agement decisions (Figure 1).

Programs and methods
The first stage in the workflow is pro-
grams and methods. Following an initial 
customer consultation, an analysis of 
well performance history, completion 
design and reservoir and fluid proper-
ties, and an assessment of diagnostic 
objectives, analysts customize a survey 
program that will effectively “stress-test” 
the well system to expose its flow dynam-
ics in a number of scenarios. This can be 
likened to a heart specialist exercising 
a patient on different treadmill settings 
while scanning physiological parameters 
such as heart rate, blood pressure and 
electrocardio signals. Typical programs 
will include a precisely timed sequence 
of flowing and non-flowing surveys that 
allow the entire well system to warm up 
and cool down between surveys.

Tools and measurements
The second stage is the application of 
high-fidelity tools and measurements by 
engineers that survey the well accord-
ing to the diagnostic program. The 
measurements come from basic and 
advanced PLT-type wellbore probes and 
a combination of acoustic and high-preci-
sion temperature sensors. Fluids flowing 
throughout the well system generate 
acoustic signals encoded with flow 
information. The acoustic sensing tech-
nology used by the True Flow system 
captures this information in the form of 
sound pressure across a wide frequency 
and amplitude range. 

Importantly, the dynamic range of 
this technology means it can sample 
absolute sound levels from deafen-
ingly loud to imperceptibly quiet with-
out losing clarity or detail. This means 
that a wide variety of flow scenarios 
can be located and characterized 
throughout the well system, from the 
wellbore to several meters into the 
reservoir formation. The temperature 
sensor in itself is unremarkable, being 

an industry standard fast-response, 
high-precision type capable of resolv-
ing to decimals of degrees. However, 
correlating temperature changes 
observed during the diagnostic pro-
gram and combining it with the acous-
tic data, wellbore flow measurements 
and other well and reservoir informa-
tion is the key to quantifying flow by 
the next ingredient of the system—
processing and modeling.

Processing and modeling
During the processing and modeling 
stage, data acquired during the sur-
vey program are enhanced further by 
analysts using a digital workspace and 
a number of processing and modeling 
plug-ins. High-resolution acoustic data 
are transformed into an “acoustic power 
spectrum” to reveal the characteristic 
signatures of different types of flow. Ana-
lysts can select from a catalog of digitally 
enhanced spectra to illuminate particular 
aspects of the flow and extract maximum 
information from the acoustic signals.

The subsequent flow modeling is 
integral to the entire system and rep-
resents another significant advance-
ment in flow diagnostics. Precision 
temperature measurements acquired 
during all stages of the diagnostic pro-
gram are assimilated together with all 
other data to derive reservoir flow pro-
files. These are distinct from conven-
tional PLT-derived wellbore flow pro-
files because they quantify flow exiting 
or entering formation layers whether 
or not casing or perforations are pres-
ent. Built on more than a decade of 
research and experimentation and 
commercially proven in thousands of 
wells, the flow modeling engine solves 
complex thermo-hydrodynamic physics 
by matching simulated and measured 
temperature and other responses in 
the flow scenarios created during 
the diagnostic program. The result is 
quantified reservoir flow that, together 
with wellbore flow measurements, com-
pletes the total flow picture.
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Analysis and interpretation
The previous True Flow stages are curated under the 
watchful eye of analysts that also administer the final 
important stage of the workflow—analysis and interpre-
tation. Armed with all available well data, processed and 
modeled results, and expert knowledge of true flow appli-
cations, the analyst will derive and compile the diagnostic 
result. While more complex scenarios can take a number 
of days to complete, the final result is a more compre-
hensive and accurate diagnostic of reservoir and wellbore 
flow that ultimately leads to better well management deci-
sions and improved asset performance.

The system is used to provide a range of diagnostic 
answer products that address most flow-related appli-
cations. These products include Total Flow, which 
combines both wellbore and reservoir flow (Figure 2), 

Sand Flow for sand management applications, Fracture 
Flow to optimize fracturing programs, Stimulate Flow, 
Horizontal Flow and many more.

A bright future
The old thinking cannot answer today’s new challenges. 
As well systems become more complex and older, man-
aging performance will remain a priority and continue 
to task the industry. Wells are built to connect the right 
fluids to the right places, safely and productively, but 
forces, materials and age conspire to undermine this 
perfect balance. Traditional production logging will 
continue to play an important role in managing produc-
tion, but it is clear that the industry needs to look 
beyond the wellbore to the reservoir itself to see the  
true picture.  
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OVERFLOW:
FIGURE 2. A typical Total Flow answer product derived using the True Flow system is depicted. The PLT-derived wellbore flow profile 

(left) shows oil and water entering the wellbore at P2 only, suggesting the source of production is from the target reservoir at the 

same depth. However, the True Flow system reveals that several other formation layers are contributing to this flow, including that the 

main oil production is coming from the A3 formation, and the water is emanating from deeper layers. By seeing the total flow picture, 

the operator has a more accurate and complete understanding of well and reservoir behavior and is able to target appropriate 

remediation. (Source: TGT)
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