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DAYAPUMP - A Retrofit Downhole Pump
Solution for Depleted Gas Lifted Wellbores

A low complexity downhole pump originally developed for
dewatering onshore small-bore gas wells, upgraded to a

retrofit pump for larger bore offshore gas lifted wellbores

Kick-start in-efficient gas lifted wells and keep them producing

Henning Hansen
henning@hansenpumps.com

+47 9024 0910 +1 346 495 4580
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Innovations, creativity, competencies,
experience and infrastructure

Established by Henning Hansen — Co-founded a number of tech/service

companies in the O&G industry, 60+ patents

Hansenpumps is partially owned by Aarbakke Innovation, where Henning
has been up to Jan-2024 been the R&D manager — 30 engineers —
Subsurface heating, robotic wireline downhole machining technologies,

umbilical based drilling technologies, and more

Co-owned also by Westco, 50% owner of Aarbakke AS; Perhaps one of the

leading high accuracy and top of the class quality machine shops in the

world — 300+ employees
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The background C”(&&)

Henning have worked on technology developments for many years

% Downhole permanent reservoir monitoring

% “Intelligent” completion technologies

Upside down SPM system for reservoir monitoring
Electric gas lift valve

Downhole electric wet connect solutions

Casing/tubing with integrated electric cabling www.hansenenergy.biz/activecompletions
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Well intervention solutions and technologies
% Artificial lift (including electric permanent magnet-motor based pumps)

% Instrumental in establishing and building up 17 technology/service companies in Norway,
UK, USA and Abu Dhabi

% Inventing and developing complex rod-less downhole pumps, he believed that there must be
much less technical complex (and lower cost) solutions for lower producing wellbores
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Typical rod pumped well . (\.&)

https://vimeo. com/188 1 3242.

% Gas leaking to the environment
from the stuffing box

-Methane plumes'from t

—oilwellsnear a Bakersfield ~ £ Ol leaks
bothood e
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TO REMOVE THE GAS
LEAKS AND THE
MECHANICAL ROD

RELATED PROBLEMS
DOWNHOLE, THE USE
OF SUCKER RODS
MUST BE AVOIDED = i




L5 T'Y‘.

D

g

The closed loop, hydraulic operated,
downhole rod-less rod pump
1st generation
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Inverted pump (2nd generation) for CBM (CSG) applications

» Passed rigorous flow loop testing (simulated installation depths) _
« Testing completed — Including flowing with slurry and particles — 250BBL/D - 400 BBL
+ Two complete systems are now in flow loop in Toowoomba, Queensland, Australia
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Inverted pump testing ' (%D;)
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Features of the 1st generation gas powered "Dayapump”

A Sk SRR R R AR R R SRR SRR

The challenge: “Make us a pump costing less than $10K for dewatering onshore gas wells”

Simplicity = Reliable and low cost

Down to 1,5” OD — Through tubing deployment in 2-3/8” tubing
Rig-less installations possible

Easy to size for required lift rate

Local manufacture/assembly

No specialists required to install - Can be installed e.g. by local wireline/coiled tubing crew

No gas locking / No need for fluid level monitoring

Works also horizontal

Tolerant to fines

Ideal for high temperature applications

Can allow for pumping of chemicals from surface through pump

No dynamic seals required at surface, significantly reducing risk of pollution
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Testing of the 18t generation pneumatic pump

Next: “Power-valve” development and operation

No quick-dump feature

Inject to pump
reservoir fluids

Bleed off to load pump
with new reservoir fluids

Time

Inject/bleed off cycle from surface pump

I - ) With quick-dump feature
1,5” OD, 5460 mm chamber:
Sudden pressure =
3,2 m3 (20 BBL) per day pactwgererr pomengy

1 300 ’ Watel' depth \ / Bleed off to load pump
/ with new reservoir fluids

Increase chamber length and/or strokes per
hour = Higher rate per day

Time g
Inject/bleed off cycle from surface pump, where
Powervalve feature is implemented for increased
pump “stroke” frequency
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The life cycle of a gas lifted wellbore . (.

Recomp‘l,leting
placing gas lift
deeper can be
but often cost pro
Not at least for offs

proposed approach.

Gas lift mandrel(s) are placed at optimum depth As the well is producing, the reservoir pressure
when the well is completed, based on a eventually drops, where it no longer can deliver fluids
reservoir pressure that can efficiently deliver to the gas lift valve(s). The well production stops.

fluids to the gas lift valve(s)
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The gas Operated

Dayapump

Use the compressed gas for (
operate a wireline replaceable
will improve fluid lift |

For depleted on- and offshdre we

Reduces hydrostatic pressure agai
formation, allowing reservoir to deli
< fluids to the tubing again "

SLEEVE & \

HANGER ‘
US patent A\
GASTO Norway patent
" PUMP UK patent
Canada patent pendin

Pump may be placed into the close to
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The depleted subsea well challenge R

7" Down Hole Safety Valve
(DHSV)

(456/456 m MDITVD)

13 3/8" Casing

(2394/1967 m MD/TVD) \

7" PT Gauge

(2611/2085 mMDITVD)

9 7/8" x 7" Production Packer
(2642/2133 m MD/TVD)

5 %" tubing for plug below
production packer (two joints

7" Single cycle tool (SCT)
(2682/2136 m MD/TVD)

7" Fullbore isolation valve (FBIV)
(2686/2137 m MD/TVD

P LA | b,
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*® The reservoir pressure has declined, and can
e a now no longer deliver fluids up to the Side
Pocket Mandrel’s gas lift valve = Dead well

10 ¢ Casing XO
0 m MD/TVD)

514" Side Pocket Mandrel (SPM)
wipre-installed Gas lift Valve (GLV)
(2050/1812 m MD/TVD)

7" Liner Hanger w/PBR
(Top PBR @ 2695/2124 m MD/TVD)

With the Dayapump, deliver fluids up to the

SPM area from this depth = Producing well
[

N\ \Q
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6" hole TD at 4400/2335 m MD/TVD)

ININNININININYE

" : 4 14" SAS, Baker'Excluder 2000 coarse
9 5"237;77:1"3‘;“)“ (270-290 micron) and blanks 4 %» Vam
Top 12,64 3100 - 4400 m
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The retrofit subsea wellbore pump system \ A
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* Routes the gas from the A-annulus to the downhole pump

% Allows gas discharge from the pump to assist by gas lift from pack-off depth

% Allows the well to start producing “naturally” and bypassing the pack-off L mTLERAL

* Allows bull-heading into the reservoir for system retrieval/P&A PRODUCTION

GASTO
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The retrofit subsea wellbore pump system
Design, manufacture and testing (10 weeks flow testing) completed




Current program — Subsea well pump
Completed design end of 2022

2"0D coiled tube
(50.8 mm OD)

w/1.782"1D
(45.3 mm)

3/4” 0D coiled tubes
(19.05 mm OD)
w/0.6" ID

(15.24 mm)

4000 mm x 111.2 mm
(158” x 4.375%)

Approx. 86.4m?3 per day (540 BBL/D)
@ 690 I/min gas delivery — Will very likely be lower (To be tested at full scale)



Current program — Subsea well pump

% Upgraded the downhole pump to an autonomous technology, providing much faster “stroking”
% Designed the complete system for rig-less installation in a subsea well
% The pump with the “smart” valve |
% Umbilical (500 meters length) from pump to the gas lift mandrel
#  Gas lift mandrel pack-off
#*  Build and in-house flow-test the pump

% Created installation procedure (Stiff riser to surface and new (own) riser-less concept)



Other

HANSENPUMPS.COM

WELL FLUIDS
TO ABOVE —
HANGER

HANSEN
GAS POWERED
PUMP

S % Can be powered by fluid, as an
alternative to pressurized gas
SEPARATION
| SLEEVE &
HANGER

% Can be connected to “any” length
of tube between the pack-off and |
the pump, or no tube at all !

NATURAL
" WELL
PRODUCTION \

% Can be scaled and configured to

deliver higher flow rates

GASTO
~ PUMP
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Thank You

# Questions?
* Partnering?
# Candidate wells?

Henning Hansen — henninghansenpumps.com - +47 9024 0910
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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

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 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 fithess or suitability for any purpose.
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