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m East asset in BSP has several hundred producing wells. Mainly
gas-lifted oil and gas wells

m Some oil wells have high water cut ( > 70% BS&W). Here there is
an opportunity to use batch foaming to provide short term
production improvement and reduce Gas-lift (GL) consumption

m Some high rate gas wells have also gradually become liquid
loaded and suffer kick off issues. Potential to use foamers to
accelerate well kick off and reduce deferment
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 5wells were selected for the foam trials ( 3 gas-lifted
oil wells & 2 gas wells)

Well A B C D =

Fluid Oil Oil Oll Gas Gas

Type Flowing | Flowing [Flowing |Dead Huff and
(Gas-lifted ) (Gas-lifted ) (Gas-lifted ) Puﬂ:

« A, B & C —Partially loaded — Producing water

D - Well with suspected inflow issue

« E - Flowing well with transient loading behaviour
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Foamer Agent Selection

Water samples from Well A and B were
tested with 3 foamers supplied by
Champion Nalco

« V-505 (water-foaming foamer)

 |VDF-140 (water-foaming foamer)

 |VDF-130 (water-foaming foamer)

Foamer IVDF-140 and IVDF-130
performed better than V-505.

. 8 B § 8 8 E & & 8

Foam Build-up time (s)) _ Result | | (s) | Result |

B0<x<120s B0<x <1805
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« Theliquid foamer was batched into Anti-foam chemical was injected after flow
tubing via 72” NPT connection atthe pack to minimize oil carry-over into gas
top of the wellhead shown below. line and avoid complication with level

control in a separator or tank.

Foamer Injectio
point T

Foam Application Procedure
« An average of 120 liters of foamer ( IVDF-140), followed by an average of 170 litres
of overflush (KCL) was pumped into each well candidate.

« This was followed by a shut-in period of 18-24 hrs. Wells were flowed back to the

test separator or main oil line (if a test separator was not avialable)
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Overall the trial was successful with :
«  Well A (oil well)

— Initial flow back : Transient slugs

— ~40% increase in gross (after two well tests 5 days apart) . Some reduction in initial
Gas-lift consumption . The was maintained for around 5 months

. Well B (Oil Well)

— Initial flow back showed ~10% increase in gross rate maintained for around 3 months

— Initial flow back showed no change in measured gross

— 2 attempts at kicking off well . Well failed to respond
— It was concluded that remediation must be performed to return well back to production
« Well E ( Gas well)

— 3 attempts at kicking off well . Well kicked off strongly after 3'd foam injection attempt.
~ 200ksm3/d gas production restored . Well is a gas-lift supplier supporting ~1000m3/d
production
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Results Detaill — Well A- Gas-lifted
Oil Well

Foam injection with CIITHP

Increase

Pre-foam liquid production rate

(RED)
\
Pre-foam injection gas out (BLUE)
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Pre-foam FTHP ( BLACK)
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Lessons Learnt

Aggressive well start-up for initial foam unloading

Alignment of Injection period and flow back periods with availability of
onshore support

If a wells fails to respond, try successive treatments of batch foam
chemical before discontinuing trial

Conclusions and Way forward
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Batch foam injection is a viable low cost method of providing short term
production improvement by reducing fluid level in the wellbore under
flowing conditions.

Batch foaming may also provide an alternative “poor boy” stimulation
method for oil and gas wells

Current efforts within BSP to mature continuous foam injection via Gas-
lift
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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, the Artificial Lift
Research and Development Council (ALRDC), and the American
Society of Mechanical Engineers (ASME), 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.

— Place it on a 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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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 Gas-Lift Workshop Web
Site.

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 Training 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.
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