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Influence of New Technologies
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Presentation Agenda

* Acknowledgements

« Overview of Gas Lift usage

— Strategy
— Results
— Challenges
» Current technology deployments
— Software/Modelling
— Hardware
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Gas lift usage historically and at ConocoPhillips today.
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Artificial Lift Strategy — Permian

Lift Type by Asset
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Gas Lift Strategy Progress and Challenges Summary

 Typically first lift in for high GLR Unconventional wells (EF, Delaware Basin, Bakken, Montney)
— Increase MTBF from 12-16 Months (ESP), and 24 Months for Rod Pump up to >48 Months for gas lift
— In high rate applications has required the use of annular and tubing flow gas lift.

— In some cases high pressure gas lift (HPGL) as helped in delivering early production rates (upcoming
slides)

— Longevity of gas lift valves (reliability) and check valves (Norway) remain priorities but have been more
dependable when partnered effectively with our vendors.

— Temperature changes over time (upcoming slides)
— Current major focus on GL usage optimization impacting compression(S).

 Applied in challenging downhole conditions (high GLR, severe deviation, solids, etc) in Midland
Basin but default is still ESP to Rod Pump

 Gas lift vendor partnerships are critical!
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Gas Lift Usage optimization

Total Gas (LP) in Bscfd
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* |Introduction of pilot valves, plunger lift, and
intermittent gas lift widespread to EF.

» Reduction of gas lift usage typically by 50%

0.5

— Plunger Lift related to total GLR requirements (5
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Summary of technologies ConocoPhillips is piloting or has piloted in the
Gas Lift Space

 Surface controlled gas lift

« Deep gas lift (lifting at the toe of long horizontal wells)

 Surfactant assisted gas lift.

« Annular flow and High Pressure Gas Lift

 Gas Lift Optimization and Analytics Tools (GLOAT) — (Automated surveillance)
« Automated Gas Lift Optimization (AGLO) — (Automated step rate testing)
 Variety of full integrated production modelling tools

» Electric drive compression (CO,,) reduction

« Rodless Rod Pump (Gas driven)

* Improved gas lift valve designs
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Date and Time: 2020-12-22 02:20:00

(GL: 0 mscf/d, Oil: 0 bbl/d, Gas: 0 mscf/d, Water 0 bbl/d)

Surface controlled gas lift L e
« Continue to deploy each of the technologies as
they reach TRL's indicating ready for field
testing
— We have partnered on some with other operatorsto £ 0o-
share costs. é‘
 Testing typically done on L48 (Low cost)
environments with a big piece of the value :
associated with higher cost environments .
(Alaska, Norway)
— Learnings have been very useful in understanding e o e
temperature profiles over time. e e

well Pressure (psi)
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Deep Gas Lift P
 Applied in MB and Canada and Nl == e=x =

previously Niobrara

— Primarily for higher perm
unconventionals more sensitive to
back pressure.

— Toe down uplift observed

— Stability improves during annular
flow time.
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Surfactant Assisted Gas Lift

» Focused on reducing slip and gravity pressure gradient.

« Has improved production rates in some cases and has helped to
deepen injection point also improving production rates.

« Some improvement on Gas Lift injection rate requirements.

» With practice and focus we have managed to improve usage
requirements both on surfactant and defoamer to improve
economics.

22 . | RDCCOM

I_ I.-:ll s

Surfactant Assisted

Gas Lift

" s . | R, _—
surtractant Assisted

Lift

10

6/28/2022



v

~GAS LIFT
S WORKSHOP

Wel Countpe ezion Type Net G Tt

Clrby,

gp ERMlAh neoing GlovetVat Multi-Poim (CHGTI T necing o Ve | NoDownHoejecion ? et

: s | el 0 e s
GLOAT, AGLO and Integrated Modelling ..° & ¢« u ERS
el el e el el el
TO O I S i ’ M J PossitieMetrng .
) I NAR?EA&\N BT aa
. 0 ARSI SHAP G LIt Resuts Summary
Nearing 90% of all wells have some form of sl
7 MLADBSHNGATE SNAP Ml DPRProd rgCasng g Ting Ni
: VlellNme Bilide  Dat Ve Foceldknce  VobeSis VRC (et Preswe  Preswe  Mjelnbas G VeeeGas  VaheGash  MandelTpe Op
automated model workflow occurring everyday =~ == C e 1 iR oiE
o — ! 615 Cosed 0 60 L ] 14 ! B Sk -
on g as I|ft Wel I S i a 5 O [] RN B T S
7 R ] 5 Ol 0 i i ] 1145 ! B SdePocle Arg smgP
ools do some degree of surveillance modelling .~ N
® T I d d g f ” d ” g \/ ; ) O ! I T A
u EE;W | B Ol ! s m 1k 0B Skl Ejﬁ,'m
(if the predicted pressures and rates don’t match - W T T
‘ ! % o ! %M T I Htndis
(PN | doi: [ g 0m 1 W) B S
aCtu aI 'th ey are fI ag g ed) L Mo OB T s 0 W% B &) B S ?::joirp
ks ey B ! I T T N SR
. . . . Lk i b O 0 U T R S B "
Has been very useful in optimization and trouble | S T E B TS S B S o
. - 9 T8 Closed 0 M i 19 (i 0 W SdeParke iy
| O ! R T A D b Stehule
S h OOtI N g . =‘é‘2;§"es ] I cwzseu‘ o oo ;,5@ 0 B ?evrk:
. . o SVAP G Lt Dt s
T
° Coupled Wlth AG LO fOI’ rate teStlng and fu rther o LonestCoen Ve Taking Lt Gas by AP Mol Bl BHP Ble), e (g Prodicion, Gas 1t and Fomaion Gz Res PR
i
't b I h 't I b \ - - i ) Uy
rou e S OO Ing' . 5 . o (Comn e
W, 4 LW | J
s‘;-r:\:-w>a‘<‘h‘~-e: i J [ J
| W2t vk { N E— i m w ) TrlliRee
ADMRAI FEERAL PV 511H o A 0/1900 il 018 m 1 JH el

ALRDC COM -



@ YGAS LIFT
=’ N WORKSHOP

Annular flow and High-Pressure Gas Lift

e Atoolin our toolbox for lower

GLR wells (<2000) to avoid
ESP early life failure.

« Our approach as been for it to
be early life up to the first year
then proceed to normal GL
operations to reduce
compression cost.

* Reduces early life lifting costs | ™ [mwewosme
on average by $2 BOE. |
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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 b?/ 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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