
Solutions for the 
Upstream Oil and 
Gas Market
Ground Control is partnered with TPE to deliver “Fit for Purpose” 
solutions to the upstream oil and gas market in South America.
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Exploration

The upstream oil and gas market 
presents data requirement 
challenges at every stage of a 
well's lifecycle.  Even before 
drilling takes place Geoseismic 
data is gathered remotely to 
make decisions on whether to 
drill or not. (Note the antenna).  
Typically, geoseismic  
applications log extremely large 
amounts of data which is 
transmitted over satellite.  It is 
not unusual to have Terabytes of 
data transmitted in a short 
amount of time. 



What is best “Fit For Purpose” 

Exploration VSAT ToughSat and 
Fixed

VSAT

Current USA Network 
5Mbps on two 

satellites; varies with 
region and 

antenna/transmitter 
size

Current USA Network 
20Mbps on two 

satellites; varies with 
region and antenna 

size

The data requirements for Geoseismic services is so great that the only solution that would economically work for these 
service companies and their clients is the VSAT solution.

However, other data requirements such as VoIP, Email, WiFi can be met with other solutions from Ground Control such as 
MCD4800, BGAN, Iridium PTT solutions, etc…

Ground Control 
MCD4800

Inmarsat L Band Up to 448 Up to 464



Drilling
Once all the seismic data is gathered and 
reservoir studies are complete the exploration 
engineers will decide where to drill.  The drilling 
department is notified, and a drilling plan is 
engineered.  Typically, the O&G producer will 
contract this out to a drilling contractor.  The 
majority of drilling contractors have a control 
system, and that data can be transmitted over 
satellite after it is put into report format.  
However, there are many applications that are in 
support of drilling and often times they want to 
have real-time monitoring systems that will notify 
operators if a particular criteria is met.  For 
instance, there are lubricators that lubricate the 
rotating equipment and any particulate in the 
lubricant can cause a catastrophic failure.  Down 
time to repair/replace is very costly and the 
drilling contractor can be penalized for lost time.  
Therefore, investments in real-time remote 
monitoring have become standard and often 
monitor pressures, temperatures, flow, 
particulate, and HSE variables such as 
hazardous gas (H2S).



What is best “Fit For Purpose” 

The data requirements during Drilling have more to do with condition monitoring and while they do not require the same data 
resolution, they do need to fire off whenever a condition is met to notify operators so that they may avoid downtime and 
potentially save human life.

Drilling
Hughes 9502 BGAN Inmarsat L Band Up to 448 Up to 464

RockREMOTE Iridium Certus
22Kbps 88 Kbps



Hydraulic 
Fracturing

Now that the well has been drilled to its Total 
Depth (TD) two things can happen.  Either there 
is enough naturally occurring pressure that the 
well can flow on its own, or it has been 
designated for hydraulic fracturing.  If a Frac job 
is in order then the Completion Engineer will 
request a Diagnostic Fracture Injection Test or 
DFIT.  A DFIT is critical and you only have one 
shot to collect the data.  The data is instrumental 
in modeling how the well will be fractured.  The 
DFIT measures temperature compensated 
pressure data at one (1) second resolution for the 
duration of the test.  

Once the DFIT is complete the Frac can 
begin.  During Frac operations the data is 
recorded at a minimum of five (5) second 
resolution.  In addition to the primary Frac data 
being logged and transmitted the operator may 
have offset wells that they wish to monitor.  
These are wells that are already producing within 
a certain distance of the well being Frac’d.  They 
monitor the pressure on these wells for pressure 
spikes which indicate a subterranean 
communication between wells.  The industry calls 

This a Frac Hit.  Frac Hits can kill a well that is already 
producing oil or gas.  The following slide shows a DFIT set up 
and an offset well monitoring (Zipper Frac) system.

Hydraulic Fracturing is often performed by energy service 
companies such as Halliburton, Weatherford, Liberty Energy 
Services, and Baker Hughes.  



Hydraulic 
Fracturing

Frac Command Van with VSAT

Wireless offset well monitoring on 
Zipper Frac in West Texas.  The 
yellow and blue devices are 
wireless pressure transmitters 
communicating with a Comm Box 
with BGAN 

Three simultaneous DFIT’s 
communicating back to cloud 
based frac modeling software 
(FracPro) via BGAN.  At the 
bottom of the picture you can see 
a wireless flow meter.  During 
DFIT you have to also capture 
how much water you pump into 
the well after initial fracture.



What is best “Fit For Purpose” 

The data requirements during DFIT are one (1) second resolution.  However, a DFIT is done prior to the Frac crews showing 
up on site.  Therefore, there is no power and the unit must be powered by solar array.  BGAN is known for requiring little 
power and can run on a 50W solar panel with a 35Ah 12 VDC battery.  Often times the same unit that transmits DFIT data will 
be used for offset well monitoring and zipper frac monitoring as the Frac Command Vans do not like to integrate that data into 
the actual frac data log.  The Frac Command Vans are more often outfitted with VSAT due to the high volume of data being 
transmitted.

Hughes 9502 BGAN Inmarsat L Band Up to 448 Up to 464

Hydraulic 
Fracturing
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Flowback 
Well Test

Once all the stages of the well have been 
Frac’d then the Completion Engineer will perform 
one remaining task prior to handing the well over 
to the Production Engineer.  A Flowback is done 
to clean out the well.  A Well Test is often 
performed to gauge how successful the well is by 
gauging and modeling future production thus 
adding to the company’s reserves.  Reserves are 
one of the variables that shareholders look at to 
determine that viability of the company’s future 
stock performance.

The well is plumbed to a 3-phase separator 
and the flow of Oil, Gas, and Water is measured 
and logged.  The data is then fed/imported into 
software that will take these values and calculate 
a decline curve over time thus forecasting the 
performance of the well.  Typically, the system 
includes 2 pressure transmitters, 2 turbine flow 
meters, 2 Temperature transmitters, and 1 
Differential Pressure Transmitter.  These values 
are collected in a data acquisition box then stored 
locally, as well as transmitted to other 
stakeholders that wish to have the data.  



What is best “Fit For Purpose” 

Hughes 9502 BGAN Inmarsat L Band Up to 448 Up to 464

Flowback 
Well Test

The data resolution is typically once per minute using traditional “poll and respond” technology such as Modbus.  
However, with new IoT technology (MQTT), the edge device (i.e. RockREMOTE) can be configured as to only 
publish the data if the values change by “x” percent or any other criteria.  This will allow the client to manage the 
data footprint on the satellite connection and save them money.
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Production
Once the Flowback test is complete the 

Completion Engineer hands the well over to 
Production.  At this point Production Engineers 
work with the SCADA group to integrate 
production data from the field into the SCADA 
system.  Typical values that are logged are:
• Casing and Tubing Pressure
• Casing and Tubing Temperature
• Oil Flow
• Water Flow
• Gas Flow Computer values (often referred to 

as EFM – Electronic Flow Measurement)
• Tank Levels
• Ambient air for H2S and LEL gases.



What is best “Fit For Purpose” 

Hughes 9502 BGAN Inmarsat L Band Up to 448 Up to 464

Once a well is in the “Production” phase the data world slows down considerably.  The data resolution typically ranges from 
once per minute to once every 15 minutes using traditional “poll and respond” technology such as Modbus.  Again, with new IoT
technology (MQTT), the edge device (i.e. RockREMOTE) can be configured as to only publish the data if the values change by 
“x” percent or any other criteria.  This will allow the client to manage the data footprint on the satellite connection and save them 
money.  Production is also the area that (in my opinion) GC has a real opportunity with RockREMOTE.  BGAN has enjoyed 
much success with Production Engineers over the past decade or so.  Their biggest complaint is that they have to pay for 2/3 of 
the data transmitted that is not even used.  But BGAN is still extremely reliable, low power requirements, easy to deploy, and 
integrates with existing SCADA.  On the other hand, many of the existing production fields have aging systems and GC can fill
a need by offering the RockREMOTE as an MQTT Edge Device that they can integrate with legacy technology to extend its 
lifecycle.  You might be asking; “How will an Edge Device extend the life of the legacy technology in the field?”  Well……

Production



Legacy System 
using Poll/Respond 
Modbus

• Modbus polling over Satellite/Cellular
• Large data footprint
• Scalability issues
• Data Latency

SCADA Server



Replace legacy Poll/Respond 
satellite/cellular with MQTT enabled 
RockREMOTE with Iridium Certus 
Satellite capability and in doing so 
making the legacy control layer MQTT 
enabled extending the life of legacy 
hardware and saving client money.

MQTT Message Server allows clients to subscribe to MQTT 
Topics and receive only the data subscribed toIIoT based on 

MQTT

Legacy PLC’s and RTU’s

RockREMOTE
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Over time (and sometimes at the outset of 
production) a well will require assistance to 
produce the most oil or gas possible.  One 
method is Artificial Lift Systems (ALS) which is 
achieved using mechanical methods such as 
Electrical Submersible Pumps, Rod Pumps, 
Progressive Cavity Pumps, and Gas Lift.  The 
second method is Enhance Oil Recovery (EOR) 
which is typically achieved using chemical 
injection, steam, hot oil injection

The ALS systems utilize a control system such as 
a PLC or Variable Frequency Drive (VFD).  
These systems typically require remote 
monitoring and control capabilities.  Since the 
system is controlling the speed of the pumps the 
data resolution is going to be tighter.  Typically, 
once per minute.

The EOR systems utilize a controller also but it is 
only controlling the actuation of a small injector to 
inject chemicals into the well bore.  EOR can be 
used in conjunction with ALS to reach optimal 
levels of production



What is best “Fit For Purpose” 

Hughes 9502 BGAN Inmarsat L Band Up to 448 Up to 464

ALS and EOR have different data requirements.  ALS is going to need to be more closely monitored as it will impact the state of 
the well just by speeding up or slowing down the pumps.  Too fast and all the well will pull is water and cavitation issues occur.  
Too slow and paraffin builds up and the well begins to gum up and under perform.  EOR systems are just set to dispense 
chemicals on a time delay.  Therefore the data requirements for ALS typically range from once per minute to once every five 
minutes.  Whereas EOR typically set to once an hour or even as simple as monitoring a low level in the chemical tank to 
message supplier when to restock the tank.



Upstream Oil and Gas – Well Life Cycle
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I hope this 30,000 foot view of the life cycle of the 
oil/gas well and where are satellite offerings can make a 
difference has helped.  
I thin the key take aways are:
• GC can provide a satellite solution for every stage of 

the well's life cycle.
• GC can provide supporting satellite solutions for 

activities going on at the well by service companies 
and their crews. (i.e. MCD4800, PTT systems, SBD 
asset tracking, etc…)

• Support legacy systems in the field today whilst 
providing a progression path forward using MQTT to 
minimize data footprint and providing platform in 
which clients IP can be embedded (RockREMOTE).



We’ve got you covered.

CONTÁCTANOS
ESTAMOS UBICADOS EN LA CALLE 93ª #11ª-28 OFICINA 601/ CALLE 35B SUR #72L-81

ESCRIBENOS A: GERENCIA@TOTALPENG.COM / PROYECTOS@TOTALPENG.COM
INGENIERIA@TOTALPENG.COM 

VISITA NUESTRA PÁGINA WEB: WWW.TOTALPENG.COM

mailto:GERENCIA@TOTALPENG.COM
mailto:PROYECTOS@TOTALPENG.COM
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