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M. Buhler, F. Camara Guillet, E. Lopez, M. Pereyra, Tenaris

BaCkg rO u n d |:> (2017) Paper #SPE-184899-MS e« Development of a Fatigue Corrosion for Sucker Rods

It was born as an R&D project in year 2014
First installs in Argentina in 2015 and in the USA in 2016

Unique alloy and heat treatment

Strong market pull for a high % martensitic Q&T rod grade
Value proposition focused on Corrosion Fatigue
Dramatically increased toughness* compared to other grades:

Sucker Rod Toughness (Joules)
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* Toughness defined via the Charpy Impact Test - ASTM A370
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Considerations

» Almost 250 wells furnished with AlphaRod in four countries: Argentina, USA Canac
and Romania
1. Ourrod alone
2. Our rod taper combined with other grade taper (High Strength or API)
3. Our rod taper with FiberGlass taper
» Main comparison parameters are loading, runlife and corrosion level
» Agree with operator on improvement goals. Most commonly a runlife multiplie
» Previous installs include APl and non API grades: D, KD andHS4138
. _loadlevel | low | Med | Hish |

% Goodman of Our rod CS SF 0.9 0-60 61-80 >81
Reference to D Grade Mod Goodman 0-90 91- 129 >130

> Wells were classified under corrosion criteria obtained from failures anc
analysis expressed in terms of H,S, CO,, bacteria content. Chlorides were inc
corrosion accelerator.
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Our rOd CS | USA ‘ ArtificiaILift(:;Q

R&D Council

» Largest volume of AlphaRod dispatched

in the world Application Profile Bakken EF{
_ _ Permian
thrOugh distributors 8.000- 5. 700-
- - Depth [ft] 10,000 9,500
» Data analysis over 140 installs ! !
D _ stall D KD g Production [bfpd] 150 - 300 200 - 420
> HrSeX,II%%S Installs were U, an Max Loads [Ibs] 41,000 33,000
: : : Previous Grade HS4138 API D, KD,
» High occurrence of corrosion fatigue HS4138

» Customers targeting a runlife increase — FiEiRSiEEuiza s Mid High
of at least double up




Our rod CS | USA - BAKKEN
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+92% of wells with
medium-high
corrosion level

Strong performance in
spite of heavy loading
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Mostly compared to
HS4138 previous installs
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Our rod CS | USA - EF/Permian Anificiauuft@

R&D Council

WELLS DISTRIBUTION - x RL Improvement
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Strong performance in
spite of heavy loading
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E, 19% 79% Compared to D, KD and
E HS4138 previous installs
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S QL Lells 1 Vyells 0 Wells In some cases production
1% . .
increased and in other
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Our rod CS | USA

Load Level
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Artificial Lift
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+ 98% of wells with
medium-high
corrosion level

Higher working loads vs all
other regions




Our rod CS | Argentina

» 2nd Jargest volume of AlphaRod dispatched
in the world

» More than 100 installs
» Data analysis over 40 installs
» Previous installs were D and HS4138

» High occurrence of corrosion fatigue
» Avg 2 faillyr

» Goal was improving standard rod
performance and offer an increased
reliability in aggressive environments

FI Ty,

Artificiab Lift {7
R&D Counhcil (\;g)

Argentina

Cerro Dragon/EL Trebol

Application Profile

Oil Production Scheme Conventional/Secondary
Depth [ft] 6,000-8,000

Production [bfpd] 230 - 350
Max Loads [Ibs] 25,000

Previous Grade APl D/HS4138

Dominant Corrosion Level Mid
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Our rod CS | Argentina
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High Corrosion level Wells
didn’t show improvement
on runlife

_

Premature failures
occurred in the High Corr
level in presence of
bacterial activity and CO,




Our rod CS | Canada

» Data analysis over 40 installs
» Previous installs were D and HS54138

» Goal was improving D grade
performance and offer an increased
reliability in high load applications

Artificial Lift [~
R&D Council (\;&)

Application Profile Bakken
Oil Production Scheme UR
Depth [ft] 5,500-6,000

Production [bfpd] 250-400
Max Loads [Ibs] 39,000

Previous Grade D, HS4138

Dominant Corrosion Level Mid
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Load Level

Our rod CS | Canada
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+ 95% of wells with
low-mid corrosion
level

100% of failures occurred on
body, and +60% of these were
located on the upset/near-
upset.




12

Our rod CS | Worldwide
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» Analysis of events where RLx<1
» >90% are Mid-Hi corrosion level
» Interestingly, a high % in the %4 taper

» Several events of Corrosion Assisted Fatigue due to
erosion washout in guided rods

» Corrosion Assisted Fatigue in wells where operator
attempted to reduce or eliminate corrosion inhibition
program 73

Failures by Corrosion Level

Failures by Rod Diameter
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Our rod CS | Conclusions

» USA experience showed that we can push Our rod CS up to 80% of ngh
Strength Goodman ‘

» Our rod is capable of replacing D, KD and HS4138 rod grades in low,
medium and high corrosive level wells, and create value by:

» Increasing rod reliability
» Reducing rod string weight

» Reduce OPEX and production losses in remote o seasonal access locations
(Canada)

» Runlife increase differs mainly between the USA vs all other countries:

» Need to further understand the differences of the HIGH level corrosive enwronments
between those regions

» What are the corrosion inhibition practices in each one of those regions?

» Corrosion inhibition programs must be properly designed and cannot 3
eliminated upon the incorporation of Our rodCS |
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Our rod CS | Conclusions (cont) \ Artificial Llfth

R&DCouncil

» As we learn from the increased installation base, we can
move forward into more accurate application guidelines:
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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 International Sucker Rod Pumping
Workshop 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 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).

2021 International Sucker Rod Pumping Virtual Workshop
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Disclaimer

The Artificial Lift Research and Development Council and its officers and trustees, and the International Sucker
Rod Pumping Workshop 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 International Sucker Rod Pumping 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.

2021 International Sucker Rod Pumping Virtual Workshop
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