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Outline:

» APl 19G2 Flow Control Devices (FCD) for Side-pocket Mandrels

» Two types: hydraulically activated and normally closed
» VO requirements were added in 2020
» The industry has yet to achieve a VO validated FCD

» VO is the most severe service grade test criteria for a validated FCD

» This paper reviews the steps necessary in both designing and testing a
FCD to meet APl 19G2 VO with hydraulic activation
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APl 19G2 Validation Grade Designations:

» The four design validation grades are:
» \/3: Basic grade of design validation
» VV2: Intermediate grade of design validation
» \V1: High grade of design validation
» VVO: Severe service grade of design validation
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APl 19G2 VO Test Progression:

» FCD design must meet V1 requirements before testing to
VO

» For VO, a single FCD must pass all tests, in sequence,
without redress or rebuild

» VO validation tests :
» Initial Function Test
» Unloading Test
» Gas Flow Test
» Final Test (Repeat Initial Function Test)
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Initial Function Test

1.  Mechanical Function Test

Low pressure liquid backflow integrity test at ambient temp
High pressure liquid backflow integrity test at ambient temp
Low pressure liquid backflow integrity test at max temp
High pressure liquid backflow integrity test at max temp

Test 2-5 repeated with gas as the medium

N o o &~ w0 Db

Minimum liquid flow rate activation for hydraulic back-check or
confirm minimum differential pressure to open normally closed
back-check
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Unloading Test

Objective: Demonstrate device can withstand erosion forces that
occur during normal unloading and kick off

1. 1.5 bbl/min liquid flow rate for a total of 600 barrels (95.4 m3),
approximately 6.7 flowing hours

2. Post erosion back-check testing and minimum liquid flow rate
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Gas Flow Test

Objective: Demonstrate device can withstand high flow gas rates
that occur during normal operating conditions

1. Ramp gas flow: 176.5 MSCFD (5000 SCMD) in incremental steps
to a minimum of 3.5 MMSCFD (100,000 SCMD)

2. Open-close: 100 gas flow cycles from 0.0 to at least 3.5 MMSCFD ‘x,
(100,000 SCMD) L\

3. Continuous gas flow: minimum 24-hours at 3.5 MMSCFD (100,000
SCMD)



Final Function Test
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Mechanical Function Test

LP liquid backflow integrity test at ambient temp Acceptance: 3 psi (21 kPa) over 10 minutes
(3x)

HP liquid backflow integrity test at ambient temp Acceptance: 1% over 10 minutes (3x)
LP liquid backflow integrity test at max temp Acceptance: 3 psi (21 kPa) over 10 minutes (3x)
HP liquid backflow integrity test at max temp Acceptance: 1% over 10 minutes (3x)

LP gas backflow integrity test at ambient temp Acceptance: 20 cm?3(1.22 in3) over 10
minutes (3x)

HP gas backflow integrity test at ambient temp Acceptance: 20 cm? (1.22 in3) over 10
minutes (3x)

LP gas backflow integrity test at max temp Acceptance: 20 cm?(1.22 in3) over 10 minutes
(3x)

HP gas backflow integrity test at max temp Acceptance: 20 cm?®(1.22 in®) over 10 minutes
(3x)

Minimum liquid flow rate activation for hydraulic back-check Acceptance: less than 25 psi (1.7
bar) pressure differential over 10 minutes (3x) or confirm minimum differential

pressure to open normally closed back-check Acceptance: hold differential pressure
and maintain
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Question to you...

» \Who has validated an
FCD to APl 19G2 V0?
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Acknowledgements,
Thank You & Questions

» JMI Manufacturing appreciates the opportunity to offer this
presentation and values your input. The floor is now open
for questions.
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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 Gas Lift Workshop, they grant to the
Workshop, and the Artificial Lift Research and Development

Councﬂ (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 front page of the ALRDC 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 Virtual 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 fithness or suitability for any purpose.
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