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UWA Tiebacks Symposium
Monday 6" December 2021

8:30 AM. Coffee on arrival

8:45-9:00 AM. Update on Long Subsea Tiebacks Research (Z. Aman)

Theme #1:. Understanding, Detecting and Avoiding Hydrate Blockages

9:00-9:30 AM. Understanding and Avoiding Hydrate Blockages in Water-Dominant Systems (S. Sakurai)
9:30-10:00 AM. Hydrate Particle Cross-Interactions with Protective Corrosion Scales (J. Diaz)

10:00-10:30 AM. Hydrate Formation in Gas Expansion and Novel Deposit Sensing (K. Jeong / M. Hopkins)
10:30 £1:00 AM. Morning coffee/tea break

Theme #2: Predictions & High-Resolution Measurements of Solids Formation
11:00-11:30 AM. A New Tool for Hydrate Phase Boundary Predictions (D. Zhu)

11:30-12:00 PM. A Conceptual Model for Scaling Nucleation Measurements to Flowlines (M. Barwood / C. Li)
12:00-12:30 PM. High Resolution Imaging of Impurity Freezeout During Gas Liquefaction (P. Metaxas)

12:30-1:30 PM. Lunch

Meeting location: IOMRC Auditorium - UWA
Indian Ocean Marine Research Centre

The University of Western Australia

64 Fairway

Crawley, WA 6009

TheUniversity of WesternAustralia
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MeetingLocationandDirections

The meetingwill be heldin the Indian OceanMarine ResearcltCentre(IOMRC) Auditorium, locatedat
UWA: 64 Fairway, Crawley, WA6009 TheIOMRC is located15 minutesdrive from the PerthCBD. For

thosewishingto makeuseof publictransportthe950,102and107 runregularlyalongStirling Hwy, while
the 24 runsdownBroadway parallelto Fairway.

(A) The IOMRC is locatedapproximately 15 minutes South West of the CBD.

(B) IOMRC . Limited Parkingis availableon the Southside of the IOMRC and paid parkingalong
Fairway.

TheUniversity of WesternAustralia
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Executive Summary

We arepleasedo welcomeyouto the Decembe2021UWA TiebacksSymposiumThis eventis designed
to provideyou with anopportunityto examinethe ongoingflow assurancendsolidsformationresearch
within the Cente for Long Subsearliebacksof The University of WesternAustralia. The feedbackyou
provideonthesepresentationss critical to focussingour researclefforts to advancébothstudenoutcomes
and industrial capability. This meetingbuilds upon the researchthemesdevelopedn our Long Subsea
TiebacksSymposiaandFlow AssurancéVorkshopsover thepasteightyearsandis organisedaroundtwo
themesof key importanceto currentandfuture energyproduction

x Theme#1: Understanding, Detecting and Avoiding Hydrate Blockages Our first sessiorwill
focusonourongoingeffortsto understandhe circumstancesf hydrateblockagego supportefforts
at operatingin a managementyather than avoidanceregime. Our first talk will combine
experimentalflowloop datawith a conceptualframeworkfor hydrate formationin high liquid
loading,highwatercut systemsSuchscenariosvill beof particulaimportancdor productionfrom
naturalhydratedeposits,andin dedicatediquid return lines, but also suggestiessonsfor more
conventionalwater dominant production. Our secondspeakerwill discussthe formation of
protectiveiron carbonatescalesn carbonsteelpipelines,andtheir crossinteractionswith hydrate
particles. The complexelectrochemistrpf corrosionis generallynot consideredn detailalongside
hydrateformation,but, giventheimplicationsof modifying pipeinteriors,it mayplay akeyrolein
determiningthe viability of managemenstrategies.The final presentationin this segmentwill
provideanupdateon our newJouleThomsonExpansiorLoop, whichis now fully equippedo run
and recycle industrially representativegas mixtures. The extensiveinstrumentationof the loop
enablesit to be run alongsidea companionOLGA modelto probethe limits of its predictive
capability, and provide insights on the concurrentuse of the UWA Gas Dominant Hydrate
Extension.We will also explorea new potentialaddition to the loop which will enablea non
invasivemeasurementf hydratedepositionon the pipelineinterior sensitiveto the micronscale.

X Theme#2: Predictions and High-Resolution Measurementsof Solids Formation. Our second
sessionwill exploreongoingeffortsto modelthe equilibriumandformationconditionsfor hydrate
systemsandfurther,for hydrocarbororimpurity formationin bothpipelineandcryogenicsystems.
The first talk will focus on an updatedThermoFAST2, which now predict freezeoutof both
hydrocarborsolidsandhydratespeciesThe W R BetfdrManceén predictingcomplexandinhibited
systemswill be demonstratedwhere in combinationwith the previously presentedhydrate
databaset will enableautomatiduningto datasubset®f relevanceo specificfield developments.
Secondlywe will continueto explorethe useof our uniqueHigh Pressurestirred,AutomatedLag
Time Apparatugo understandhydratenucleationatafundamentalevel. In previousSymposiawe
have presentedextensivedata on formation probability with and without KHIs for benchtop
systemsshowingits potental applicationsat scale.In this presentationye will beginto explore
the conceptualmodel which will allow us to scalethesebenchtopmeasurementso industrial
systemsFinally, we will seesolidsformationdatacollectedwith a newhigh resolution,cryogenic
microscopesystem.This apparatusllows us to probeformation equilibria of systemswith trace
impuritiesrelevantto bothexistingLNG facilities andhydrogenexportprojects.

Your feedbackon theresultspresentedherewill inform our researclactivitiesoverthe comingsix months
andnew resultswill be presentedat our next TiebacksSymposium which hasbeenscheduledor May
2022. Pleasdeel freeto contactus shouldyou haveany questionor feedbaclafterthe meeting.

Dr BruceNorris, Researchrellow, Centrefor Long Subsediebacksbruce.norris@uwa.edu.au
Prof. ZacharyAman,ChevronWoodsideChair in Long Subsedliebacks zachary.aman@uwa.edu.au

TheUniversity of WesternAustralia
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