SPE Oilfield Scale Symposium
2024

Aberdeen, United Kingdom
5 -6 June 2024

ISBN: 978-1-7138-9914-3



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2024) by Society of Petroleum Engineers
All rights reserved.

Printed with permission by Curran Associates, Inc. (2024)

For permission requests, please contact Society of Petroleum Engineers
at the address below.

Society of Petroleum Engineers
P. O. Box 833836
Richardson, Texas 75083-3836

Phone: (800) 456-6863
Fax:  (972) 952-9435

books@spe.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



TABLE OF CONTENTS

KEYNOTE 1

Integrating Digital Tools to Optimise Scale Management — Case Studi€s ........cc.ccovviiiiiniiniiiiniiiei s 1
H M Bourne; S Hosein; G Keilty; K Kuijpers, Z Rawi; B. Kaasa

EMERGING CHEMISTRY AND TECHNOLOGY

Beyond Windows: Glass Solid Scale Inhibitors with Controlled Release at Elevated Temperatures
for Extended Carbonate Scale Protection in the Laboratory and Field...........ccocooeiininiiiniicccc 18
Chad Gilmer,; Louise Sutherland; Myles Jordan; Jesse Lee

Strategic Scale Mitigation for Oil Wells with a Low Basic Sediment and Water.............ccocovviiiciinincinine, 34
M. Benkhaled; F. Tort; S. Baraka-Lokmane,; D. Fretard; N. Lesage

Equilibrium Modelling of Interactions in DETPMP-Carbonate System ...........cccovererinirininienieenesene e 43
Mahdi Kalantari Meybodi; Oscar Vazquez, Kenneth S. Sorbie; Eric J. Mackay, Khosro
Jarrahian

The Formation, Prediction, and Inhibition of CaxFel-X CO3 in Produced Brine Under High
TEIMPETALULE ...ttt r e r et s e s ek e R e e R e e et e ae e e ae e e R e e aR e Rt e Rt en e e s e e e b e e n R e e nReen e e e e e e e eneenne e 61
Y Ye; X Wang; Y. Y. Shen; G. Deng; X. Yao; D. Pimentel; A. T. Kan; M. B. Tomson

INNOVATIVE SOLUTIONS TO SCALE CONTROL

Impact of High Calcium Concentrations on Barite Scale Prediction Under High Temperature and

High Pressure CONItIONS .........oiiiiiiieiiiire ittt r et b et ne e ar et eb b e e e esnennearenreane e 72
Yu-Yi Shen, Guannan Deng,; Xin Wang; Yuqing Ye; Amit Reiss; Xuanzhu Yao; Daniel
Pimentel; Cianna Leschied; Amy T. Kan;, Mason B. Tomson

CASE HISTORIES PART I

How to Develop a Comprehensive Scale Management Strategy and Use the Scale Risk Factor
(SRF) for Chemical OPtiMISAtION. .....c..cverviiririeitieieeieie sttt sttt sr bbbttt se b bbbt enn e b e anenne e 82
G. Ness;, M. Langvik, L. Strand Ree

Effect of Water Salinity on Barium Sulfate Formation in the Context of Gas Wells in the Dutch
Sector Of the NOTTh SEa.......ciiiiiiiiii e 101
A. Doldersum, S. Baraka-Lokmane

Case Studies of Novel Seawater-Based FracPac Fluid Used in DeepWater Gulf of Mexico with

Barium-Rich Formation FIUIAS PreSENt..........oiiiiiiiiiiiiie ettt 116
Andrew Slocum; Zhiwei David Yue; Linping Ke; Michael Thomas; Jeremy Lacamu; Matthew
Kottemann; Ken Lizak; Ryan Van Zanten, JiYoung Lee; Oya Karazincir; Maricel Marquez

KEYNOTE 2

The Utillisation of Produced Water for Re Injection and Its Impact on Effective Scale Management............. 133
Myles Jordan; Clare Johnston



CASE HISTORIES PART 11

Well Plugging Study from Inorganic Scale Viewpoint for an Offshore Seawater-Flooded QOilfield ................ 162
Ying Xu; Jay Locklear; Jv Zheng; Si Peng; Bing Zhang; Yanxu Zhang; Xianghui Dai; Wentao
Li; Qingzhen Cui; Yangyang Fu

Everest Well ET-14z: The Complexity of Produced Water Production Revealed ..........cccccoevvviviiniininnninennn. 172
R. A. McCartney, P. Wood; K. Angus

Subsea Pelican Oil Field Scale Management and Production Enhancement..............ccocoviiiiiiiiiiiiiiiinis 188
M. Garayev, C. Adoga; S. Trim; P. Brand

Observed Impacts of Evaporation and Condensation on Scale and Monitoring as the Industry Drills

DIEEPET AN HOTET ....veiviieiee sttt bbb ne bbbt e et e nn e nenn e nn s 207
K. J. Spicka

LOW CARBON STRATEGIES

Understanding the Role of Scale Management in Carbon Capture, Utilisation and Storage (CCUS).............. 219

Stephen Heath; Eric Mackay,; Khosro Jarrahian,; Oleg Ishkov; Patricia Gusmao

Modelling of Halite Risk During CO2 Injection in a North Sea AqQUIfer ..........ccooeviriniiiiinicceee e 248
Oluwatosin Matthew Ogundipe; Eric James Mackay; Stephan Hatscher; Gerardo Seri

Scale Treatment Optimisation in Geothermal RESEIVOITS........cccveviiriiiiiiiiiiiii e 263
Oscar Vazquez, Eric Mackay; Alan Beteta

A Systematic Investigation into the Effect of Mutual Solvent Pre-Flushes on Scale Inhibitor
Retention and RETUITI.......c.eii ittt et e e et e e st e e st e e s ta e e be e e s et e e aaeeestbeesaeeesteeenseeesreeennneenrns 278
M. A. Singleton; I. R. Davis

CASE STUDIES PART T AND UNCONVENTIONAL PRODUCTION

Overview of FeS Scale Control and Treatment Under Challenging Applications...........c.ccocvvvvieivenininnnene, 294
Haiping Lu; Wei Wei; Wei Wang, David Leach; Chao Yan

Impact of Reservoir on Relaxation of Requirement for SRP Whilst Protecting Production -
Reactive Transport Modelling for a Mature Offshore Field ..........c.ccocviiiiiiiininiicc e 311
Xu Wang; Salima Baraka-Lokmane; Eric Mackay

What Alkalinity is and Why it is Needed for pH Calculations in Oilfield Waters - Description of a

Rapid and Robust ALZOTIERIM .....vieviiiiiiiie e nne s 323
Baard Kaasa

UNCONVENTIONAL SCALES AND REMOVAL

Understanding the Impact of Water Injection Rate on Brine Composition and Calcite Scaling in
Reactive Carbonate Reservoirs as a Function of Oil Composition and Saturation.............ccoceeevevverincnenennnn 346
P. B. Gusmao, E. J. Mackay

Evaluation of Scale Dissolver Products for Near-Wellbore Applications..........cccuecvviiirienieniinieniesee e 365
Chunfang Fan; Oluchukwu Aloke; Alexander C. Nelson, Erin Temple



Conventional Versus Unconventional Scale Management, a Sustainable Approach to Assure Well

Integrity and Productivity in Giant Offshore Field in Abu Dhabi ........ccccooiiiiiiiiiiicee e, 384
Mohamed Ali; Khaled Al Azeezi; Alyaa Al Shamsi; Sultan Alriyami; Nadir Odeh; Khalid
Aldhaheri

Methodology to Evaluate Calcite Scale Inhibitors Under Turbulent Flow for Subsea Oilfield

Production APPIICATIONS .......eiviiieiiieiieieiesie sttt et sr bbbt e e ne e bbbt b e e e e nr e n e en e 391
Daniel Pimentel; Amy Kan, Yuging Ye; Xin Wang; Amit Reiss;, Guannan Deng; Yu-Yi Shen;
Cianna Leschied; Tina Yao; Mason Tomson

KNOWLEDGE SHARING POSTERS

Scale Control in Geothermal Wells — What Are the Options for Effective and Economic Scale

Y YT oS 1 TS 4L TP U TP PRSI 400
Khosro Jarrahian; Eric Mackay, Mike Singleton; Shabnam Mohammadi,; Stephen Heath;
Frederick Pessu

The Impact of Copolymers and Sulfonated Polymers on the Adsorption of Phosphonate Scale
IIRIDIEOTS ...ttt b bbbt h bt e b e b e b e AR e e R e e R e oA R e oA e e eR e e R £ e Rt e Rt e R R e e R e e e R e nheenreenreennas 426
C. Silva; K. Mclver, A. Beteta,; K. Sorbie; G. Johnson

Development of a Novel Scale Inhibitor for Mineral Scaling Control Under Harsh Production
N TeTSy 1Y g (o 1S PR PSP 436
Benjamin Seufferlein; Gedeng Ruan, Vittoria Balsamo, Regan Jones

Unconventional Scale Inhibition and Acid Stimulation Strategies for Enhanced Oil Recovery in

Sandstone Formations: A Case Study from Southern Oman ............ccccooviiiiiiinieene e 444
Ghosin Al Shukaili; Moza Al Ruqaishi; Muhannad Al Kalbani; Yagoob Al Riyami; Ibrahim Al
Amri; Al Moatasem Al Habsi; Ahmed Al Lawati; Dawood Al Jabri; Safiya Al Hatmi; Ali Al
Shabibi

Decoupling Phosphonate Scale Inhibitors Adsorption and Precipitation MechaniSm..........ccccocvvveeierieenennne. 462
1L A. Loage; O. Vazquez

Data Driven Total Systems Analysis Leads to Successful Treatment of Severe Calcium Carbonate
Scale in the Delaware Basin Avalon FOrmMAation ..........cc.ccvioviiiiienienieeee e se e e aesnee s 470
R. W. Hudson,; K. J. Spicka; S. Potter, D. Delaho

Optimizing Scale Inhibitor Squeeze Performance for Chalk Reservoirs: Concept, Validation, to

TrEAtMENT DIESIZI ...vvivviiiiiiiii it 483
Zhiwei David Yue; Qiwei Wang, Tao Chen, Tawfik Ghamdi; Yi-Tsung Alex Lu; Ashley
Ariyaratna

Author Index





