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Problem Statement
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Challenges associated with wells and how real-time 

dyna & remote monitoring plays a vital role
ABH field is a tight oil field with low productivity index range (0.1-1.5 bpd/psi only) and 

diversified GOR range (100-4000 scf/bbl). Slug flow behavior is observed in all the 
horizontal wells drilled in this field due to the above 2 factors

SAND PRODUCTION PROBLEMS: -

DOWNHOLE SUCKER ROD PUMP FAILURES: - Refer figures for pump section 
with waxy oil and dyna-card which was formed prior to failure

WELL PI DECLINE: - Proppant, sand and formation gravels accumulation occurs 
gradually in horizontal and deviation sections of well bore resulting in restriction to 
fluid flow path

GAS INTERFERENCE & HIGH GOR ISSUES: - The majority (~70%) of the wells in 
this field are having high solution GOR that is more than 500 scf/bbl. Out of these wells 
more than 40% of the wells are having very high solution GOR (1000-4000 scf/bbl). 

DYNA CARD, ALS PARAMETERS MONITORING & WELL OPTIMIZATION 
CHALLENGES: - There were no arrangements of real time dyna card acquisition 
technology because of very high data frequency requirement that is 256-768 data points 
per minute

EDGE & IOT device APPLICATION 

Analytical dashboards

HIGH GAS FLOW RATE NOISE IN ANNULUS
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Pre-edge & Pre-digitalization workflow
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Power BI Analytical dashboard
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• Designed based on historian 

capability of 1 data point per 

minute frequency

• The data frequency required 

from acquiring dyna card is 

~256-768 data per minute 

which is much higher than 

historian capability of 1 data 

point per minute
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IOT/EDGE Technology, analytics and 

Machine Learning vision
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Importance of getting real-time fluid 

level data
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Method, procedure & process
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The process of data-
analytics at web-based 

portals & PowerBI is done 
after it is transmitted to 

company’s cloud-server for 
~50% raw & basic calculated 

data

All the other variables 
relevant to monitor pump and 

well parameters were 
mapped with the help of 
SCADA-system via Modbus 

address protocols. 

Various algorithms were 
made including automated 

dyna-card classification 
using computer-driven 

pattern recognition methods 
and machine learning which 

uses old classified 
dynacards. 

Several informative 
dashboards are developed 

which provided quick 
analysis of ALS-performance. 

After collecting 2 years of 
data and analytical-

dashboards using domain-
knowledge, these gained 

insights were used for ALS-
optimization.

The automatic fluid-level 
data with correct sound 
velocity calculations and 

high frequency data 
transmission has increased 

accuracy of liquid-level data
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PowerBI dashboard
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Preliminary structure – IOT/ EDGE 

Applications
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Snapshots

2023 International Sucker Rod Pumping Workshop

Aug 28-31, 2023.  Midland TX

14

By Nakul Varma & Manish 

• Pic-1 refers to cockpit page of 
well summary (Right one)

• Pic-2 refers to summary cockpit 
(below pic-1)

• Pic-3 refers to asset manager page 
where all parameters can be 
analyzed with other wells as well 
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By Nakul Varma & Manish 

ML & DYNA-
CARD

• The above snapshot refers to the 
ML log page - The dyna-card auto 
classification and bar charts 
showcase the comparative 
percentages for different dyna-
card states via 5 Machine learning 
models which run on old 
classified cards data as wells as 
empirical shape characterizations

• The snapshot below shows the 
results of the ML models along 
option of filling the user classified 
actual state (ex- fluid pounding, 
gas interference, etc) in addition 
to card effective stroke length 
algorithm-based calculation, 
SPM, dynacard based liquid rate, 
etc
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REPORT GENERATION MANAGER

The report manager module assists in the generation of 
reports based on the needs of the user. 

This manager generates periodic reports related to last 24 
hours well performance and downhole pump behavior (with 
the help of last 24 hrs dynacard overlapped presentation). 

Apart from periodic reports, specific wells/field behavior 
analysis reports are also accessed based on request on this 
page. 

The specific reports can be generated in any time range. 

Display of reports made are presented in reports page 
regarding its generated ID, report kind, profile, status, and 
time when it was generated. 

The report helps in critical analysis information allows for a 
more informed assessment of its reliability, relevance, and 
implications
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Alarms & Event Manager
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It plays critical roles in the well management system by allowing users to set 
alerts for well parameters that exceed established threshold limits and produce 
notifications for desired alarm occurrences. 

Alarm Configuration:

It allows user to define the threshold parameters limits associated with the 
wells. The parameters can include SPM, THP, Fluid load, etc. The user can set 
the limits for each parameter to establish desired alarm conditions. 

Alarm Triggering: 

As the parameter surpasses the threshold limits, the alarm module detects the 
deviation and raise the alert, indicating that the well has exceeded the 
specified limitation. The alarm triggered notify the users of any abnormalities 
in the well.

Notification: 

As the alarm is triggered, the email notification is generated with the desired 
alarm set by the user. Refer beside figure which is a snapshot of the email alert
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Automatic fluid level analyzer - METHOD
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This device can listen to 
the well noise wave 

frequencies and 
accordingly send 

different frequency 
waves as per 

requirement to detect 
correct fluid level 

peaks. 

This device is rigged up 
via well annulus outlet 
and can continuously 

generate (6 data points 
per minute frequency) 

sound waves to get 
fluid level data for 

transmitting to 
company’s cloud in real 

time. 

This technology has 
eliminated the dilemma 

of acoustic sound 
velocity determination 
in annulus by its sound 

calculation box 
applications. This box 

takes the annulus gas at 
the same casing head 

pressure and calculates 
the sound velocity in a 
few meter round coil 

with gas composition of 
the same well. 

This has also eliminated 
the requirement to 

install thick pup joint & 
count the joint collars 
with weak reflection 
signals generated by 
conventional sound 

signals that dampens 
severely even in 

explosion mode of 
sound generation 

method.
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Observations & Results – PowerBI

dashboard
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Observations & Results – Edge/IOT 

devices
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Observations & Results – Auto fluid level 

analyzer

2023 International Sucker Rod Pumping Workshop

Aug 28-31, 2023.  Midland TX

22

Well 

Name

Speed of 

Sound (m/s) 

by box 

application

Old Speed 

of Sound 

(m/s)

Liquid level 

depth error 

reduction 

(meter)

Well-1 327 370 21.3

Well-2 267 358 45.5

Well-3 320 365 22.5

Well-4 299 362 31.2

Well-5 269 358 44.6

Well-6 286 365 39.6

Well-7 366 380 7.1

Well-8 268 358 45

Well-9 290 360 34.7

Well-10 288 366 38.8

Well-11 266 358 46

Well-12 285 365 39.8

Continuous echo-shot fluid level data analysis has been very effective in improving well production, increase 
the pump life and increase rod run life. A few extraordinary advantages of this technology are –

1) Noise filtering and well listening capability for accurate fluid level signature 

2) Correct sound velocity quantification for fluid level reflection quantification (see the table beside

3) Automatic, continuous, unmanned electrical/digital data to control pump speed 

4) High frequency bottomhole flowing pressure & shut-in pressure build-up data acquisition (see the chart in 
next slide)

5) It can also detect changes in sound generated by well because of - well trip, pump failure, tubing leak, rod 
failure etc

https://alrdc.com/
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Digitalization advantages
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Auto-
Fluid 
Level 
device

Well Ramp 
Up/ Ramp 

Down

Noise 
filtering 
feature

Sound 
waves 

frequenc
y 

selection 
feature

Pump 
functioning 

& noise 
monitoring 
application

PIP, BHP & Liq
Rate 

Calculation

Correct sound 
velocity 

determination

Applications of Automatic FLA
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Illustration:- Pump Failure & pressure 

build up recording (6 data/min)
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Well-1 – real-time fluid level data 

acquisition
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CONCLUSIONS
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It has demonstrated how use of EDGE technology along with the advance analytics and machine learning techniques to 
manage the economically challenged remote fields. 

It assisted in effectively managing a complete asset remotely with limited resources. It provides long term production 
enhancement and downtime reduction which improves the ROI significantly. 

The benefits of EDGE technology are also adopted in other types of artificial lifts for substantial performance improvement 
coupled with high revenue and reduced cost because of the success of this project.

The same is applied to remote site ESP and PCP wells. EDGE along with advanced analytics will gain more technological 
advances in near future for any industry. Its is leading to a significant business impact in terms of revenue. 

This detailed work gives a new approach to E&P companies for well intervention jobs planning, production restoration 
candidates identification & saving man hours. 

The output data analyzation adds value to the system from day zero hence reduce production downtime

This project has delivered an innovative methodology for field monitoring in a very challenging tight oil fields along with 
many learnings & solutions adopted.
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Copyright

 Rights to this presentation are owned by the company(ies) and/or author(s) 
listed on the title page.  By submitting this presentation to the International 
Sucker Rod Pumping Workshop, they grant to the Workshop, the Artificial Lift 
Research and Development Council (ALRDC) rights to:

 Display the presentation at the Workshop.

 Place it on the www.alrdc.com web site, with access to the site to be as directed 
by the Workshop Steering Committee.

 Links to presentations on ALRDC’s social media accounts.

 Place it on an USB/CD for distribution and/or sale as directed by the Workshop 
Steering Committee.

 Other uses of this presentation are prohibited without the expressed written 
permission of the company(ies) and/or author(s) who own it and the 
Workshop Steering Committee. 
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Disclaimer

The following disclaimer shall be included as the last page of a Technical Presentation or Continuing 
Education Course. A similar disclaimer is included on the front page of the International Sucker Rod 
Pumping Workshop Web Site.

The Artificial Lift Research and Development Council and its officers and trustees, and the International 
Sucker Rod Pumping Workshop Steering Committee members, and their supporting organizations and 
companies (here-in-after referred to as the Sponsoring Organizations), and the author(s) of this 
Technical Presentation or Continuing Education Training Course and their company(ies), provide this 
presentation and/or training material at the International Sucker Rod Pumping Workshop as is" without 
any warranty of any kind, express or implied, as to the accuracy of the information or the products or 
services referred to by any presenter (in so far as such warranties may be excluded under any relevant 
law) and these members and their companies will not be liable for unlawful actions and any losses or 
damage that may result from use of any presentation as a consequence of any inaccuracies in, or any 
omission from, the information which therein may be contained.

The views, opinions, and conclusions expressed in these presentations and/or training materials are 
those of the author and not necessarily those of the Sponsoring Organizations.  The author is solely 
responsible for the content of the materials.

The Sponsoring Organizations cannot and do not warrant the accuracy of these documents beyond the 
source documents, although we do make every attempt to work from authoritative sources.   The 
Sponsoring Organizations provide these presentations and/or training materials as a service.  The 
Sponsoring Organizations make no representations or warranties, express or implied, with respect to 
the presentations and/or training materials, or any part thereof, including any warrantees of title, non-
infringement of copyright or patent rights of others, merchantability, or fitness or suitability for any 
purpose.
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