10th SPE International Conference
on Oilfield Scale 2010

Aberdeen, Scotland, United Kingdom
26-27 May 2010

ISBN: 978-1-61738-661-9



Printed from e-media with permission by:

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

proceedings

.com

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

Copyright© (2010) by the Society of Petroleum Engineers
All rights reserved.

Printed by Curran Associates, Inc. (2010)

For permission requests, please contact the 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:  845-758-2634

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



TABLE OF CONTENTS

SPE 129765 Squeeze Related Well Productivity Impairment Mechanisms & Preventative/Remedial

Measures Utilised: Norwegian Continental SNElT ..............ooo e 1
N. Fleming, K. Ramstad, A. M. Mathisen, O. M. Selle, T. Tjomsland, F. H. Fadnes

SPE 130147 Mechanical Alteration of Near Wellbore Mineralogy for Improved Squeeze Performance.................... 17
N. Fleming, K. Ramstad, L. Wichers Hoeth, S. Kidd

SPE 130280 Scale Inhibitor Squeeze Treatments based on Modelling StUAIes ..........ccoevieiiiinncinceee 30
Kris U. Raju, Muhammad H. Al-Buali, Turki F. Al-Saadoun, Eric J. Mackay

SPE 130296 Control and Removal of Downhole Interfacial SOHAS ..........cccoviiiiiiinicce s 40

J. Kevyn Smith, Dale Wahus, Galyn Boyd, Qiang Fu, Greg Boyce, Fafa Firouzkouhi, Dominic Deichert

SPE 130307 Scale Inhibitor Application in Northern Alberta: A Case History of an Ultra High

Temperature Scale Inhibition Solution in Fire Tube Heater Treaters. ... 56
Jonathan J. Wylde, Jeff McMahon, Steve Mayner

SPE 130373 The Effects of Barium Sulphate Saturation Ratio, Calcium and Magnesium on the

Inhibition Efficiency: | Phosphonate Scale INhiDITOrS...........cviiiiiiii e 67
S. S. Shaw, K. S. Sorbie, L. S. Boak

SPE 130374 The Effects of Barium Sulphate Saturation Ratio, Calcium and Magnesium on the

Inhibition Efficiency: 11 Polymeric Scale INNIDITOrS........cccoviiiiiiicccc e 83
S. S. Shaw, K. S. Sorbie, L. S. Boak

SPE 130391 Effects of Sulphide Scales (PbS, ZnS & FeS) on BaSO4 Crystal Growth and Dissolution..................... 101
C. Okocha, K. S. Sorbie

SPE 130401 New Developments on the Analysis of Scale INhIDItOrS ... 109
L. S. Boak, K. S. Sorbie

SPE 130410 Calcite Scale Prediction and Management in a Chalk Reservoir — Field Cases.........c.ccocvvvvvenereniaennnne 125

Yuping Zhang, Eivind Samuelsen, Rene Frederiksen, David Roberts, Bill Ginty
SPE 130463 Deployment, Monitoring and Optimisation of a Scale Inhibitor and Associated Corrosion

Inhibitor within a Deepwater Subsea Facility, Offshore Brazil.............ccccooiviiiiiiiciiicc e 138
M. Jordan, S. Linares-Samaniego, M. Santos Afonso
SPE 130506 Inhibition of Sodium Soap Emulsions, West Seno, Indonesia Field ... 152

Darrell L. Gallup, Vitus Denny, C. Y Khandekar
SPE 130521 The Diagnosis of Decline and Successful Recovery of Pl in a ‘DRY’ HPHT Gas Well That

has been Affected by In-situ CaCOj; Scale and Salt DEPOSITION ..........cciiiiriiiiiiet e 163
Rex Wat, Anne Marie Busch lversen, Yngve Heggheim Belsvik
SPE 130567 Re-development of the Frgy Field: Selection of the Injection Water ..........c.cccccvvveiiiiicnesiccec 176

T. @stvold, E. J. Mackay, R. A. McCartney, |. Davis, E. Aune

SPE 130624 Changing the Injection Water on the Blane Field, North Sea: A Novel Approach to

Predicting the Effect on the Produced Water BaSO, Scaling RiSK..........ccooiiiiiiiiiiiiieeee e 199
R. A. McCartney, A. Burgos, E. Sgrhaug

SPE 130639 Silica-templated Synthesis of Novel Zinc-DTPMP Nanoparticles, Their Transport in

Carbonate and Sandstone Porous Media and Scale INhibition..............ccooiiiiiiiicii e 217
Ping Zhang, Amy T. Kan, Chunfang Fan, Sarah N. Work, Jie Yu, Haiping Lu, Hamad A. Al-Saiari, Mason B.
Tomson

SPE 130686 Development of Non-Aqueous/Low Density Scale Inhibitor Package for Down-hole

SOUEBEZE THEALIMEINTS. .....eitieiiiiti ettt bbb bbbt b e e b e e s bt b e s s e ke e s bt e b £ e b e R e e bt e b e e bt e b e e bt e b e e e e b e b nbeenes 234
Ping Chen, Bjgrn Juliussen, Olav Vikane, Harry Montgomerie, Ronald Benvie, Cato Frgytlog, Torstein Haaland

SPE 130690 Scale Prediction and Inhibition for Unconventional Oil and Gas Production.............cccccoceeoeneicieicnnene 247
Chunfang Fan, Amy T. Kan, Ping Zhang, Haiping Lu, Sarah Work, Jie Yu, Mason B. Tomson

SPE 130697 Phase Stability of Calcium Sulfate in the System NaCl/monoethylene Glycol/Water ..............cccccceevnee. 269
Haiping Lu, Amy T. Kan, Ping Zhang, Jie Yu, Chunfang Fan, Mason B. Tomson

SPE 130702 A General Coupled Kinetic Adsorption/Precipitation Transport Model for Scale

Inhibitor Retention in Porous Media: I. Model FOrmulation .............cccccoiiiiiiinccee s 295
K. S. Sorbie

SPE 130703 A General Coupled Kinetic Adsorption/Precipitation Transport Model for Scale

Inhibitor Retention in Porous Media: 1. Sensitivity Calculations and Field Predictions ............cccccoovoviiiiiciencenne 309
0. Vazquez, K. S. Sorbie, E. J. Mackay

SPE 130733 Development of the Next Generation of Phosphorus Tagged Polymeric Scale Inhibitors...................... 320

M. J. Todd, C. J. Strachan, G. Moir, J. Goulding



SPE 130788 Downhole Scale Control on Heidrun Field Using Scale Inhibitor Impregnated Gravel......................... 340
Olav Martin Selle, Frode Haavind, Marit H. Haukland, Arild Moen, Carl F. Hals, Kare @ien, Catherine Strachan,
Graham Clark

SPE 130926 Development of Test Method and Inhibitors for Lead Sulfide Deposited in Oil and Gas

[ T<] [0 OO TSP TO TP TSP TR TRPTRTRPON 354
Tao Chen, Ping Chen, Harry Montgomerie, Thomas Hagen, Catharine Jeffrey
SPE 131011 Application of Multi-rate Well Tests to Scale Management ..............cooiiiiienieicieiesse e 367

Tore Tjomsland, Bernt Sandgy, Finn Hallstein Fadnes, Ross McCartney
SPE 131013 Scale Management Strategy and its Results in a Giant Deepwater Oilfield in Campos

2 T2 ] OSSPSR 398
R. M. Gomes, R. H. Deucher, P. H. S. Aniceto, F. A. M. Silva, F. Prais, R. Skinner

SPE 131093 Achieving Extending Squeeze Life in Challenging Wells — A Non Conventional Approach.................. 412
Eyvind Sorhaug, Myles M. Jordan, David Marlow, Robert Stalker, Gordon Graham

SPE 131100 Improved Scale Inhibitor Assay for Sulphonated Polymers in Oilfield Brines...........ccccooninciiniinnnn 426
Gordon M Graham, lan Munro, Nicola Harvison, Kirsty Marshall, Mark Kyle

SPE 131115 The Effect of Sulfide Scavengers on Scaling Tendency and Scale Inhibitor Performance..................... 447

Helen Williams, Sarah Dyer, Maria Carmen Moreira Bezerra, Gordon Graham, Rob Wright
SPE 131118 The Development of a Water-Free and Light Oil-Soluble Scale Squeeze Inhibitor

Meeting ENVIronmeNntal REQUITEMENTS ........cviiiiiiieiii ettt sttt e et te s b et et e eseebestesbe b e s eseeseesestesreneen 460
Hua Guan, Anders Grinrod, Hans C Rohde

SPE 131121 Scale Dissolver Applications in HP/HT Gas Condensate RESEIVOIIS ..........ccocererieieieiinenenieneeeeese e 468
Carlos Menezes, Artyom Petrik, Gordon Graham, Caroline Simpson, Vince Cocozza, Alan Kerr

SPE 131131 Appropriate Simulation of Field Treatments Using Core Flood Data ............cccoceoiiiiiincnencisece 482

Gordon M. Graham, Sam Kidd, Robert Fitzpatrick, Rob Wright

SPE 131132 The Influence of Maleic Acid Co-polymers on the Growth and Microstructure of Calcite

- 1L SO SRUUSOURSRRP 501
B Senthilmurugan, B. Ghosh, G. M. Graham, S. S. Kundu

SPE 131158 Transport Study of Nanoparticles for Qilfield Application .........c.ccocovveiviiiiiiiiie i 512
Jie Yu, Jacob M. Berlin, Wei Lu, Lunliang Zhang, Amy T. Kan, Ping Zhang, Erin E. Walsh, Sara N. Work, Wei
Chen, James M. Tour, Michael S. Wong, Mason B. Tomson

SPE 131273 Scale Inhibitor Squeeze Treatment Efficiency in Unfractured and Fractured Wells..............cccccoeeee. 529
Oleg Ishkov, Eric Mackay, Ken Sorbie

SPE 131496 Modelling a Series of Non-Aqueous Field Scale Inhibitor Squeeze Treatments in the

HEIATUN FIEIG ... bbb bbb bbbttt bbbttt 539
Oscar Vazquez, Theo Van Ommen, Ping Chen, Olav Martin Selle, Bjorn Juliussen, Erlend Kolstg, @yvind
Gustavsena

Author Index





