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Executive Summary 
 
We are pleased to welcome you to the August 2020 UWA Tiebacks Symposium. This event is designed to 
provide you with an opportunity to examine the ongoing gas hydrates and flow assurance research within 
the Centre for Long Subsea Tiebacks of the University of Western Australia. The feedback you provide on 
these presentations is critical to maintaining a vibrant research effort that advances both student knowledge 
and industrial capability. This meeting builds upon the research themes developed in our Flow Assurance 
Workshops over the past seven years, and is organised around three themes that are integral to the success 
of long tiebacks: 
 

�x Theme #1: Developing a Subsea Energy Future. A primary focus of this Symposium is 
understanding and developing confidence in subsea technologies to improve the safety, reliability 
and environmental impact of offshore energy production. Our first talk will  discuss the Future 
Energy Exports CRC which is dedicated to unlocking Australia�¶�V potential for low emissions 
liquefied fuels in the form of LNG and hydrogen. The concurrent evolution of these technologies 
will  enable us to deliver a vision for a decarbonised future in conjunction with our major trading 
partners while ensuring our energy security. Our second talk will  examine a new pathway to deliver 
the raw feedstock for this LNG future through innovative subsea separation technologies. Pesudo 
Dry Gas (PDG) will  enable passive separation of gas and liquids at the seafloor, delivered to shore 
using tailored design solutions. This will  enable a step change in cost-efficiency and unlock a host 
of offshore assets, the talk will  examine the design basis, challenges and opportunities offered. The 
final talk of this session will  explore the experimental basis for new materials choices which may 
be integrated into PDG design concepts. This builds on work presented at the previous Tiebacks 
Symposium to show how innovative technologies may complement each other to decrease the 
complexity of current designs, improving safety while offering attractive economic bonuses. 

�x Theme #2: Predicting and Modelling Gas Hydrate Formation in Flow Assurance. In this 
second session we are proud to host guest lectures from our partners at the Colorado School of 
Mines Center for Hydrate Research. Our first talk will  examine the next generation hydrate 
predictive software �± CSMHyK �± to be implemented in the OLGA® multiphase flow software. With 
the advent of the OLGA® Extensibility Framework, the effect of hydrate formation on the 
fundamental drivers of flow can now be modelled for liquid dominant systems. This talk will  
examine the new phenomenon that have been implemented within CSMHyK which will  allow flow 
assurance engineers to unpack the effects of hydrate viscosification and bedding on their systems. 
The second talk will  explore our ability to model hydrate formation in complex multicomponent 
systems. The CSM-CHR maintains a suite of multi-scale experimental capabilities to probe the 
behaviour of hydrate under different regimes. This talk will  examine the integration of these 
capabilities and demonstrate how the insights that can be gained from separate sources produce a 
holistic picture of hydrate behaviour in multiphase systems. 

�x Theme #3: Enabling Technologies for  Risk-Based Tieback Development. Building on a long 
line of research at UWA into the mechanisms governing hydrate formation in the presence of KHIs 
(kinetic hydrate inhibitors), the first talk of this session will present our latest insights towards more 
rigorous design tools for these chemicals. Our unique experimental capability using our High 
Pressure, Stirred, Automated Lag-Time Apparatus (HPS-ALTA) has enabled us to generate a more 
precise description of kinetic hydrate inhibition as a function of driving force and time. We will 
explore how this information can be used in conjunction with experimental confirmation to tailor 
KHI based solutions to particular fields. Finally, our last speaker will  explore new developments in 
our thermodynamic predictive capabilities. This work builds on our GPA approved ThermoFAST 
software and aims to incorporate an updated capability to model hydrate phase equilibria using the 
latest generation of modelling tools, in conjunction with an extensive library of experimental data. 
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Ultimately, this should improve confidence in understanding exactly when hydrate may form, with 
applications both for optimisation of MEG dosing, but also as a requirement for deployment of more 
novel management strategies. 

 
Your feedback on the results presented here will  inform our research activities over the coming six months 
and new results will  be presented at our next Tiebacks Symposium, which has been scheduled for December 
2020. Please feel free to contact us should you have any questions or feedback after the meeting. 
 
Dr Bruce Norris, Research Fellow, Centre for Long Subsea Tiebacks: bruce.norris@uwa.edu.au 
Prof. Zachary Aman, Chevron-Woodside Chair in Long Subsea Tiebacks: zachary.aman@uwa.edu.au 
Prof. Eric May, Chevron Chair in Gas Process Engineering: eric.may@uwa.edu.au 
Prof. Mike Johns, Chair of Chemical and Process Engineering: michael.johns@uwa.edu.au 

mailto:zachary.aman@uwa.edu.au
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�‡ �W���Œ�š�Ç���z���Á�]�o�o���}�Á�v�����o�o���W�Œ�}�i�����š���/�W���~���µ�����š�}���������l�P�Œ�}�µ�v�����/�W���˜���}�š�Z���Œ���Œ�����•�}�v�•�•���˜���o�������•���]�š�•�����}�u�u���Œ���]���o�]�Ì���š�]�}�v
�‡ �W���Œ�š�Ç���y���P�Œ���v�š�������v�}�v�r���Æ���o�µ�•�]�À���U���v�}�v�r�š�Œ���v�•�(���Œ�����o���U���Œ�}�Ç���o�š�Ç�r�(�Œ�������o�]�����v�•�����š�}���š�Z�����/�W���]�v���š�Z�����}�]�o���˜���P���•���•�����š�}�Œ
�‡ �W���Œ�š�Ç���y���Á�]�o�o���Œ�������]�À�����ð�ì�9���}�(���Œ�}�Ç���o�š�]���•
�‡ ���Z���r���v�š�]�š�Ç���Á�]�o�o���Œ�������]�À�����î�ñ�9���}�(���Œ�}�Ç���o�š�]���•���(�Œ�}�u�����}�u�u���Œ���]���o�]�Ì���š�]�}�v
�‡ �&�µ�š�µ�Œ�����‰���š���v�š�����}�•�š�•���š�}���������•�Z���Œ���������Ç���‰���Œ�š�]���•���]�v���Œ���š�]�}���î�ñ�W�ð�ì�W�ï�ñ���~���W�y�W�z�•
�‡ �W���Œ�š�Ç���z���]�•���h�š�]�o�]�Ì���š�]�}�v�����P���v�š���Á�]�š�Z���h�š�]�o�]�Ì���š�]�}�v���W�o���v�������š���]�o�]�v�P���]�v�š���v�š���š�}���o�]�����v�•�����š�}���•�‰�����]���o�]�•�š���ï�Œ���‰���Œ�š�Ç���K���D

�d�Á�}���W�Z�����•�š�µ�����v�š�•���Á�]�o�o�����v�š���Œ���]�v�š�}�����•�•�]�P�v�u���v�š�������������~�}�Œ���•�]�u�]�o���Œ�•���Á�]�š�Z���W���Œ�š�Ç���z���Œ���P���Œ���]�v�P���š�Z���]�Œ��
�•�Z���Œ�����}�(���W�Œ�}�i�����š���/�W�X��
�^�š�µ�����v�š�•���Œ���š���]�v�����}�‰�Ç�Œ�]�P�Z�š���}�(���š�Z���]�Œ���}�Á�v���š�Z���•�]�•�V�����Æ���u�]�v���š�]�}�v���˜���‰�µ���o�]�����š�]�}�v���������}�Œ���]�v�P���š�}��
�h�v�]�À���Œ�•�]�š�Ç���‰�}�o�]���Ç�����v�������}�v�(�]�����v�š�]���o�]�š�Ç�����u�����Œ�P�}���•�V�����v�Ç���‰�µ���o�]�����š�]�}�v�•���(�]�Œ�•�š�����‰�‰�Œ�}�À���������Ç�����o�o���‰���Œ�š�]���•

�W�Œ�}�i�����š���W�Œ�}�‰�}�•���o���˜���/�W�W���&�µ�Œ�š�Z���Œ�������•�����^�š�µ���]���•

�î�ó

�W�Œ�}�����•�•���/�u�‰�Œ�}�À���u���v�š�•���~���X�P�X�����o�]�P�v�������Á�]�š�Z���u�]�o���•�š�}�v�����ï�X�ð�X�í���t �]�u�‰�Œ�}�À���������]�P�]�š���o�����}�v�š�Œ�}�o���•�Ç�•�š���u�•�•
�‡ �/�W���}�Á�v���������Ç���/�v���µ�•�š�Œ�Ç���W���Œ�š�Ç���z���Á�Z�}���u���������u���i�}�Œ���Œ���•�}�µ�Œ���������}�v�š�Œ�]���µ�š�]�}�v���˜���‰�Œ�}�À�������}�v���]�š�•���(�����]�o�]�š�]���•
�‡ �K�š�Z���Œ���W�Œ�}�i�����š���‰���Œ�š�]���]�‰���v�š�•���Z���À�����v�}�v�r���Æ���o�µ�•�]�À���U���Œ�}�Ç���o�š�Ç�r�(�Œ�������o�]�����v�•�����š�}���/�W���]�v���}�]�o���˜���P���•���}�Œ���Z�Ç���Œ�}�P���v���•�����š�}�Œ
�‡ ���Z�����Z���•���v�}�v�r���Æ���o�µ�•�]�À���U���v�}�v�r�š�Œ���v�•�(���Œ�����o���U���Œ�}�Ç���o�š�Ç�r�(�Œ�������o�]�����v�•�����š�}���/�W���]�v�����v�Ç���•�����š�}�Œ
�‡ �h�š�]�o�]�Ì���š�]�}�v�����P���v�š�����}�µ�o�������������]�š�Z���Œ���W���Œ�š�Ç���z���}�Œ�����Z���V�����v�Ç���Œ�}�Ç���o�š�]���•���(�Œ�}�u�����Æ�š���Œ�v���o���o�]�����v�•���•���•�‰�o�]�š���]�v�����P�Œ���������Œ���š�]�}

�^�}�(�š�Á���Œ�����d�}�}�o�•���~���X�P�X�����o�]�P�v�������Á�]�š�Z���u�]�o���•�š�}�v�����î�X�î�X�í���t �>�,�î�����}�]�o���}�(�(���•�]�u�µ�o���š�}�Œ�•
�‡ �����À���o�}�‰�������Á�]�š�Z�]�v���W�Œ�}�i�����š���(�Œ�}�u���•���Œ���š���Z�X�����Z�����]�•���}�Á�v���Œ���}�(���/�W�����v�����]�•�����o�•�}���h�š�]�o�]�Ì���š�]�}�v�����P���v�š
�‡ ���o�o�����Z�����‰���Œ�š�]���]�‰���v�š�•���P�Œ���v�š�������v�}�v�r�š�Œ���v�•�(���Œ�����o�����Œ�}�Ç���o�š�Ç�r�(�Œ�������o�]�����v�•���•���š�}���µ�•�����/�W���]�v���Z�Ç���Œ�}�P���v���•�����š�}�Œ��
�‡ �K�š�Z���Œ���W�Œ�}�i�����š���‰���Œ�š�]���]�‰���v�š�•���Œ�������]�À�����•�Z���Œ�����}�(���Œ�}�Ç���o�š�]���•���(�Œ�}�u�����Æ�š���Œ�v���o���o�]�����v�•�]�v�P���}�(���•�}�(�š�Á���Œ�����š�}�}�o�•��

�D���Œ�l���š���˜���W�}�o�]���Ç���Z���•�����Œ���Z���~���X�P�X�����o�]�P�v�������Á�]�š�Z���u�]�o���•�š�}�v�����ð�X�ï�X�î���t �>�E�'���Œ���•���Œ�À���š�]�}�v�� �‰�}�o�]���Ç�����v���o�Ç�•�]�•�•
�‡ �Z���‰�}�Œ�š�����}�‰�Ç�Œ�]�P�Z�š���}�Á�v���������Ç�����Z�����Á�Z�}���]�•�����o�•�}���h�š�]�o�]�Ì���š�]�}�v�����P���v�š���˜�����]�•�•���u�]�v���š���•�l�‰�Œ�}�u�}�š���•���Œ���‰�}�Œ�š
�‡ ���o�o�����Z�����‰���Œ�š�]���]�‰���v�š�•���P�Œ���v�š�������Œ�}�Ç���o�š�Ç�r�(�Œ�������o�]�����v�•���•���š�}���µ�•�����/�W���~���X�P�X���u�}�����o���}�(���u���Œ�l���š���}�Œ���‰�}�o�]���Ç���]�u�‰�����š�•
�‡ �/�(���}���i�����š�]�À�����]�•�������À�}�������Ç�W���]�•�•�µ�����/�W���Á�]�š�Z�����Œ�����š�]�À�������}�u�u�}�v�•���o�]�����v�•�����š�}���‰�Œ�}�u�}�š�����Á�]�����r�•�‰�Œ���������µ�•��
�‡ �/�(�����}�u�‰���š�]�š�]�À���������À���v�š���P���W�����Z���r�}�v�o�Ç�����������•�•���(�}�Œ���‰���Œ�]�}�����š�Z���v���u���Ç���� �o�]�����v�•�������Æ�š���Œ�v���o�o�Ç���Á�]�š�Z���Œ���À���v�µ�����•�Z���Œ����

�î�ñ

�î�ò

�î�ó



�h�t�����d�]���������l�•���^�Ç�u�‰�}�•�]�µ�u

�ò�����µ�P�µ�•�š���î�ì�î�ì

�E���Æ�š���^�š���‰�•���š�}���&���v���Æ ���Z�����>���µ�v���Z

�î�ô

���Æ�����µ�š�������}�u�u�}�v�Á�����o�š�Z���'�Œ���v�š�����P�Œ�����u���v�š�����Ç���:�µ�o�Ç���ï�í�•�š

�Z���(�]�v�����˜���(�]�v���o�]�•��
�r ���}�Œ�����W���Œ�š�]���]�‰���v�š�����P�Œ�����u���v�š���~���W���•
�r �^�µ�‰�‰�}�Œ�š�]�v�P���W���Œ�š�]���]�‰���v�š�����P�Œ�����u���v�š�•���~�^�W���•
�r �W�Œ�}�i�����š���W�Œ�}�‰�}�•���o���˜�����P�Œ�����u���v�š���š���u�‰�o���š���•

���Æ�����µ�š�������W�������v�����^�W���•���(�}�o�o�}�Á�]�v�P���'�Œ���v�š�����P�Œ�����u���v�š�� ���Æ�����µ�š�]�}�v

�/�����v�š�]�(�Ç���v�}�u�]�v�����•���(�}�Œ���Œ���u���]�v�]�v�P�����}���Œ�������]�Œ�����š�}�Œ�•

�������‰�š�����Z�������}�u�‰���v�Ç�����}�v�•�š�]�š�µ�š�]�}�v�U�����}�v�(�]�Œ�u���v���Á���D���u�����Œ�•�����v�������o�����š���(�µ�o�o�����}���Œ��

���•�š�����o�]�•�Z���Z���•�����Œ���Z�������À�]�•�}�Œ�Ç�����}�u�u�]�š�š������ �~�Z�����•�U�����}�v���µ���š���(�]�Œ�•�š���W�Œ�}�i�����š���•���o�����š�]�}�v���‰�Œ�}�����•�•

�&�µ�š�µ�Œ���•���&�����]�o�]�š�Ç���W�š�Ç���>�š���W�����&�}�Œ�r�‰�Œ�}�(�]�š���‰�Œ�}�‰�Œ�]���š���Œ�Ç�����}�u�‰���v�Ç���š���Œ�P���š�]�v�P������
���}�u�u���Œ���]���o���Œ���š�����}�(���Œ���š�µ�Œ�v�X�����^�Z���Œ���Z�}�o���]�v�P�������•�������}�v�����}�u���]�v���š�]�}�v���}�(�����‹�µ�]�š�Ç�U��
�������š�����v�����]�v�(�Œ���•�š�Œ�µ���š�µ�Œ�����µ�•�������}�u�u�]�š�u���v�š�•

�‡ �&�µ�š�µ�Œ���•���&�����]�o�]�š�Ç�����•�š�]�u���š������
�š�}�š���o�����}�•�š���•�¨�ô�ì�D�D

�‡ �&�}�Œ�r�W�Œ�}�(�]�š�����}�u�‰���v�Ç���(�µ�v��������
�Á�]�š�Z���������š�U�����‹�µ�]�š�Ç�����v�����Z�˜����
�µ�•�������P�Œ�����u���v�š�•

�‡ �^�Z���Œ���Z�}�o���]�v�P�������•�������}�v��
�]�v�À���•�š�u���v�š�����v�����o�}�v�P�r�š���Œ�u��
�]�v�(�Œ���•�š�Œ�µ���š�µ�Œ�����µ�•����
���}�u�u�]�š�u���v�š�•

�‡ �&���v���Æ ���Z�����]�v�À���•�š�•���š�Z�Œ�}�µ�P�Z��
�Z�˜�����]�v�(�Œ���•�š�Œ�µ���š�µ�Œ�����µ�•����
���}�u�u�]�š�u���v�š�•

�‡ ���}�u�‰���v�Ç���•�š�Œ�µ���š�µ�Œ�����Á�]�o�o��
�������}�u�u�}�����š�����•���o�������v�������Æ�]�š��
���(�š���Œ���í�ì���Ç�����Œ�•

�&�µ�š�µ�Œ���•���&�����]�o�]�š�Ç���W�š�Ç���>�š��
�€�š�}�š���o�����•�•���•�•�������À���o�µ�����•�¨�ô�ì�D�D�•

�&���v���Æ ���Z���t�����^�š���š�����'�}�À
���o�����v�����v���Œ�P�Ç��
�&�]�v���v������ ���}�Œ�‰�� �h�t��

�����•�Z���(�}�Œ��
���‹�µ�]�š�Ç

�����•�Z���(�}�Œ��
���‹�µ�]�š�Ç

�^�Z���Œ���Z�}�o�����Œ

���}�•�š�•���~�r�•�/�v���}�u�����~�=�•

�������š���Œ���‰���Ç�u���v�š
�K�‰���Œ���š�]�v�P�����}�•�š�•

�'���•���l���W�Á�Œ �l���t���š���Œ���W�µ�Œ���Z���•��
�D���]�v�š���v���v�������l���W�o���v�š���Z���u�����]���š�]�}�v

�d���Æ

�&���v���Æ ���Z�����Z�˜��
�ï�Œ���‰���Œ�š�Ç���Z�˜��

�d�Œ���]�v�]�v�P�����v�����^�l�]�o�o�������À���o�}�‰�u���v�š
�>�E�'�����v�����,�Ç���Œ�}�P���v���•���o���•

�'�Œ�]���r�(�]�Œ�u�]�v�P���˜�����v���]�o�o���Œ�Ç���^���Œ�À�]�����•
�Z���•�����Œ���Z���'�Œ���v�š�•

�/�W�����}�u�u���Œ���]���o�]�•���š�]�}�v

���]�•�š�Œ�]���µ�š�]�}�v���š�}���^�Z���Œ���Z�}�o�����Œ�•
�E���š��

�W�Œ�}�(�]�š

�������š���&�]�v���v���]�v�P�����~�/�v�š���Œ���•�š���•�ð�X�î�ñ�9�•

�/�v�(�Œ���•�š�Œ�µ���š�µ�Œ����
�h�•�����(�}�Œ���Z�˜��

���‹�µ�]�š�Ç�����v����
�������š

�������š

���}�v�š�Œ�]���µ�š�]�}�v

�&�������Œ���o��
�����‰�š���}�(���/�v���µ�•�š�Œ�Ç

�����•�Z���(�}�Œ��
���‹�µ�]�š�Ç

�K�š�Z���Œ��
�•�Z���Œ���Z�}�o�����Œ�•

���‹�µ�]�š�Ç���À�]����
�‰�Œ�}�•�‰�����š�µ�•

�<���Ç��
�•�}�µ�Œ�������}�(��
�Œ���À���v�µ����

�(�Œ�}�u��
�(�����]�o�]�š�Ç��

�µ�•�������Ç���ï�Œ��

�‰���Œ�š�]���•

�î�ô

�î�õ



�ò�����µ�P�µ�•�š���î�ì�î�ì

�h�t�����d�]���������l�•���^�Ç�u�‰�}�•�]�µ�u

�1�H�Z���3�D�W�K�Z�D�\�V���W�R���(�Q�D�E�O�H���7�L�H�E�D�F�N��
�'�H�Y�H�O�R�S�P�H�Q�W�V

�%�U�X�F�H���1�R�U�U�L�V

�8�:�$���7�L�H�E�D�F�N�V�� �6�\�P�S�R�V�L�X�P

���W�K�$�X�J�X�V�W����������

�&�R�Q�F�O�X�V�L�R�Q�V

�‡ �2�/�*�$�Š �(�[�W�H�Q�V�L�E�L�O�L�W�\���H�Q�D�E�O�H�V���X�V���W�R���H�Y�D�O�X�D�W�H���Q�H�Z���I�L�H�O�G��
�G�H�Y�H�O�R�S�P�H�Q�W���R�S�W�L�R�Q�V���I�U�R�P���D���K�\�G�U�D�W�H�V���S�H�U�V�S�H�F�W�L�Y�H

�‡ �6�L�P�X�O�D�W�H�G���D�����������N�P���I�O�R�Z�O�L�Q�H���S�U�R�G�X�F�L�Q�J�����������0�0�V�F�I���G���J�D�V

�‡ �'�X�D�O�������´���W�L�H�E�D�F�N�V���Z�L�W�K���X�Q�G�H�U�L�Q�K�L�E�L�W�L�R�Q

�‡ �����´���L�Q�W�H�U�Q�D�O�� �G�L�D�P�H�W�H�U���J�D�V���O�L�Q�H�������´���W�K�H�U�P�R�S�O�D�V�W�L�F�� �F�R�P�S�R�V�L�W�H���O�L�T�X�L�G�� �U�H�W�X�U�Q

�‡ �&�R�Q�I�O�X�H�Q�F�H���R�I���W�H�F�K�Q�R�O�R�J�L�H�V���R�I�I�H�U���F�R�V�W���H�I�I�L�F�L�H�Q�W���R�I�I�V�K�R�U�H���R�S�W�L�R�Q�V

�‡ �6�X�E�V�H�D���V�H�S�D�U�D�W�L�R�Q���P�D�\���L�Q�K�L�E�L�W�� �K�\�G�U�D�W�H���L�Q���J�D�V���O�L�Q�H���E�\���X�S���W�R�������± �������£�&
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