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Introduction
In a scenario, where the the flowlines need to have a long tie back and a very downward
bathimetry from the XMas to TDP, there might occur some flow assurence issues that
should be addressed, like the difficulty in dissociating an hydrate plug. 

This kind of geometry also brings another problems like severe slugging. Once we will need
to install an equipament (HMXO) that provides a Cross Over, near the TDP for hydrate
purposes, we are going to try to minimize the severe slugging issue, by addind a gas
injection point in this equipament, to be able to do a Riser Base Gas Lift.
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HMXO

The HMXO will allow the conection between the gas lift line and the production line near the
Riser Base. The equipment will also have a choke valve that will be adjustable by the
plataform and will control the gas inflow near the Riser Base when needed.
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Simulations Premisses

For the simulations, it was used the software Olga 7.3.3, and the gas lift line from the
plataform to the Riser Base was modeled to ensure that oscilations in the gas lift line, 
caused by oscilations in the production line while not at Critical Flow, were been considered.
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Study Case
In a scenario, where the system had a very low Reservour Pressure and high water cut
(above 65%), the gas injection pressue can be so high, near the injection point, that the
well can stop producing liquid, and part of the injected gas from the Gas Lift Valve can be
incidentally injected into the reservoir, and another part of the injected gas would be
produced. In this case, only part of the injected gas would be produced. That´s why we
decided not to consider the production from this well after this period.
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Study Case
By injecting around 500000 Sm³/d of gas from the Riser Base, the well was be able to
produce again very stable, and for this reason, this well´s production could be re-
estabilished, even when the Water Cut was above 65%.
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Study Case
In a lower Water Cut (around 50%) and same Reservour Pressure from the previous
scenario, by injecting around 400000 Sm³/d of gas from Gas Lift Valve inside the well, the
system was not able to reach stability. After a period when the gas was stabilizing the well, 
the injected gas flowrate was not able to make this well reach stability, and the system´s
oscillations started to get higher again, that is because under these conditions, the flowrate
of 400000 Sm3/d was not enough to keep the well stable.
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Study Case

By injecting around 400000 Sm³/d of gas from the Riser Base, the system was able to
produce very stable again. Once the gas is been injected very close to the point the gas
was acumulating inside the lines, it showed to be much more effective, since even only with 
this gas flowrate, the system was able to lower the Liquid HoldUp from that point on, and
the system could reach stability.
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Study Case
In a scenario, where it was possible to keep the Reservour Pressure higher than in the
previous cases  and the Water Cut could reach around 80%, by injecting around 600000 
Sm³/d of gas from Gas Lift Valve inside the well, the system was not able to reach the
stability even after 24 hours since the well was opened.
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Study Case
By injecting around 600000 Sm³/d of gas, from Riser Base injection point, and keeping the
same scenario described at the previous slide, the system was able to reach the stability
after around the 10 hours after the well was opened.
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Critical Flow Through the Riser Base Gas Lift Choke

It is very important to keep the gas flow through the choke, that will inject gas near the Rise
Base, in Critical Flow. That is because next to Rise Base, there will have much higher
pressures oscilations (transients) than inside the well ( where the GLV is located).

The Critical Flow will reduce the oscilations and stabilize the well effectivelly. Despite
having an adjustable choke, its important that the maximum size of the orifice don´t be so
large to ensure the Critical Flow through the orifice, and by the other hand, the maximum
size of the orifice (choke fully opened)  could be able to allow the gas injection on those high 
gas flowrates, the system requires to stabilize the production.

It´s very important to choose the best CV for the choke to be used in the Riser Base Gas Lift
Injection.
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Conclusions
• The HM-XO will bring another benefit to the project, once it will be able to take advantage of the 

communication  point between the service line and the production line, and by adding a choke valve, this 
equipment will be able to inject gas near the Rise Base. In this way, riser base gas lift injection will become 
possible, which proved to be effective in mitigating the severe slugging problem, mainly in the final part of 
this well´s production period. The Riser Base Gas injection point, ensured that the original production 
curve could be honored without intermittency lissues.

• It´s importante consider and quantify the non produced oil from severe Slugging scenarios. In the case 
above we decided initially not to take into account the oil production after a Water Cut reached 65%, since
from this point on, the Reservour´s Pressure was so low, that we would have an intermitent production (or
even no production at all) while injecting gas through the gas lift valve. The Riser Base Gas lift was able to
make the well produce from that point on with more stable production, so the value the Riser Base gas lift
will bring to the Project became very clear.

• It´s very important to choose the best CV for the choke that will ensure Critical Flow through the Riser
Base Gas Lift choke, and at the same time, will guarantee the high gas flowrates the system requires to
reach stability.
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Question Time



INTERNA

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 Gas Lift Workshop, they grant to the Workshop, and the Artificial Lift 
Research and Development Council (ALRDC) rights to:

• Display the presentation at the Workshop.
• Place the presentation on the www.alrdc.com web site, with access to the site to be as directed by the Workshop Steering 

Committee.
• Place the presentation 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). 
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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 Gas Lift Workshop webpage.

The Artificial Lift Research and Development Council and its officers and trustees, and the Gas Lift 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 Course and their company(ies), provide this presentation and/or training material at the Gas Lift 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.


