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The 29th Annual ISOPE-2019 Conference, Honolulu, Hawaii,
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ISOPE-2019 Conference Co-chairs
Jin S Chung (USA); Ronald Knapp (USA); Demos Angelides (Greece);
Xiaojian Jin (China); Hiroyasu Kawai (Japan); Seok Won Hong (Korea)
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Chung Knapp Angelides Jin Kawai Hong
ISOPE-2019 Honolulu Conference Secretariat: ISOPE, USA

Presentations at ISOPE-2018 Sapporo Banquet
Awards: Scholarships, Best Organizer, Jin S Chung Award,
C H Kim Award, 2019 Best Student Paper
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Welcome to the ISOPE-2019 Conference

We greatly appreciate the excellent response, with 1300+ abstracts, and
help we have received from colleagues around the world in the successful
organization of the 29th International Ocean and Polar (Arctic) Engineering
Conference (ISOPE-2019), Honolulu, Hawaii, USA, June 16-21, 2019.
The Conference features 151 sessions of peer-reviewed papers and 10
plenary and keynote presentations from more than 50+ countries, including
the ISOPE specialty symposia as a part of the ISOPE-2019 Conference.

The conference program is issued in 2 versions: Session time and rooms
printed and full conference program online (Www.isope.org).

The purposes of the ISOPE conference are to:

* Promote technological progress and activities, international technological
transfer and cooperation, and opportunities for engineers to maintain and
improve technical competence; and

* Provide a timely international forum for technical activities, cooperation,
opportunity and fellowship among researchers and engineers by developing
focused session topics with high-quality papers (in both originality and
significance) accepted through rigorous review, establishing high international
standards for publication and worldwide distribution, and promoting
interdisciplinary interaction between academia and industry.

The International Society of Ocean and Polar Engineers (ISOPE) has
already held 59 successful international meetings with all peer-reviewed
papers:

e Ist (1990) European Offshore Mechanics Symposium (EUROMS-90)
Trondheim; EUROMS-99 Moscow; EUROMS-2012 Istanbul.

e st (1990) Pacific/Asia Offshore Mechanics Symposium (PACOMS-90)
Seoul; Beijing; Pusan; Dacjeon; Vladivostok; Dalian, Bangkok; Busan;
Vladivostok; Shanghai; Gold Coast, Jeju Island, 2018 .

e Annual ISOPE conferences, starting in Edinburgh, 1991, have been held
in San Francisco, Singapore, Osaka, The Hague, Los Angeles, Honolulu,
Montréal, Brest, Seattle, Stavanger, Kitakyushu, Honolulu, Toulon, Seoul,
San Francisco, Lisbon, Vancouver, Osaka, Beijing, Maui, Rhodes,
Anchorage, Busan and Hawaii Kona, Rhodes, San Francisco, Sapporo.
Since 1992, the annual ISOPE conference program has been the world's
largest of its kind with peer-reviewed papers.

o Ist (1995) ISOPE Ocean Mining & Gas Hydrates Symposium (OMS-95;
OMGH), Tsukuba, 1995; Seoul; Goa; Szczecin; Tsukuba; Changsha; Lisbon;
Chennai, Szczecin; Kona Hawaii, Sapporo, 2018.

e 15t (1996) International Deep-Ocean Technology (IDOT-96) Symposium
and Workshop, 1996 Los Angeles; Stavanger, 2001; Beijing 2009.

e ISOPE HPM (High-Performance Materials) Symposium: Started in
Honolulu 2003 and expanded every year with emerging topics.

e ISOPE Series of specialty symposia: ANGT; SBD; Nanotechnology
NANOS; Frontier Energy; Sloshing & Dynamics; Renewable
Energy/Environment; Tsunami; Arctic Sci & Tech; Arctic Materials; Asset
Integrity; High-Mn/Cryogenic Materials; Materials Reliability, EAC.

On behalf of the Technical Program Committee, it is our pleasure to
welcome participants from all over the world to the ISOPE-2020
Conference in Shanghai, China.

Jin S Chung, Ronald H Knapp Demos Angelides
USA USA Greece

Xiaojian Jin Seok-Won Hong H Kawai
China Korea Japan

Co-chairs of the ISOPE-2019 Conference



SUNDAY JUNE 16

09:00 ISOPE Board of Directors Meeting Ilima Boardroom, 6F
10:30 ISOPE Executive Committee Meeting Ilima Boardroom, 6F
EUROMS and PACOMS Executive Committees

15:00-18:00

CONFERENCE REGISTRATION Coral Lounge, 6F
17:00-18:00

WELCOME RECEPTION Greatlawn — Coral 4-5, 6F
Tour Information Visit tour desk in Foyer or www.isope.org

MONDAY JUNE 17

On-Site Registration starts at 07:30 Coral Lounge, 6F
07:30 Session Chair/Co-chair Briefing Coral Lounge, 6F
08:30 Conference Opening Coral 3, 6F
08:30
% (;)g)EAN AND ARCTIC TECHNOLOGY: Challenges Coral 3
2. HYDRODYNAMICS I: Wave Mechanics 1 Coral 1
3.DIGITAL, Al, Learning I Coral 2
4. RENEWABLE ENERGY I: Wave Energy 1 Coral 4
5. VORTEX-INDUCED VIBRATIONS I Coral 5
6. HPM I: Adv Materials S Pacific 1
7. ENVIRONMENT I: Oil Spill, Emission S Pacific 2
8. OCEAN TECHOLOGY I: Installation 1 S Pacific 3
9. ADVANCED SHIP TECH I: EEDI, Added Resistanc S Pacific 4
10. GEOTECH I: Spudcan Sea Pearl 2-4
11. UNDERWATER I: Sensing & Navigation 1 Nautilus Ste
13:10 Plenary, Keynotes
Recent Wave Modelling: P L-F Liu, NUS, Singapore Coral 1
Modeling Hydrogen Embrittlement: P. Sofronis, llinois, USA Cancelled
Russian Arctic Ice Cover: Review (Keynote): AARI, Russia Nautilus Ste
14:00
12. HYDRODYNAMICS II: Wave Mechanics 2 Coral 1
13. DIGITAL, IT, Al, Learning IT Coral 2
14. RENEWABLE ENERGY II: Wave Energy 2 Coral 4
15. VORTEX-INDUCED VIBRATIONS I Coral 5
16. HPM 1I: Low-Temperature, Cryogenic Materials S Pacific 1
17. ENVIRONMENT II: EcoSystem, Water Quality S Pacific 2
18. OCEAN TECHNOLOGY II: Installation 2 S Pacific 3
19. ADVANCED SHIP TECH II: Resistance S Pacific 4
20. GEOTECH II: Pile Foundation Sea Pearl 24
21. UNDERWATER II: Sensing & Navigation 2 Nautilus Ste
16:20
22. HYDRODYNAMICS III: MetOcean 1 Coral 1
23. SLOSHING I: Physics & Prediction Coral 2
24. RENEWABLE ENERGY III: Wave Energy 3 Coral 4
25. VORTEX-INDUCED VIBRATIONS III Coral 5
26. HPM III: Corrosion Monitoring, Mitigation S Pacific 1
27. COASTAL I: Wave Mechanics S Pacific 2
28. OCEAN TECHNOLOGY III: Jackup, Jacket S Pacific 3
29. ADVANCED SHIP TECH III: Navigation 1 S Pacific 4
30. GEOTECH III: Seil Characterization 1 Sea Pearl 24
31. UNDERWATER III: Dynamics Nautilus Ste

18:30 ISOPE Technical Committee Meetings: Notice on bulletin board
New members are welcome.
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TUESDAY JUNE 18

07:30 Session Chair/Co-chair Briefing Coral Lounge, 6F
08:00

32. HYDRODYNAMICS IV: MetOcean 2 Coral 1
33. SLOSHING II: Coupled Sloshing Response 1 Coral 2
34. RENEWABLE ENERGY 1V: Wave Energy 4 Coral4
35. SUBSEA, PIPELINES, RISERS I: Pipeline 1 Coral 5
36. HPM IV: Advances in Welding Technology 1 S Pacific 1
37. COASTAL II Wave Modeling S Pacific 2
38. OCEAN TECHNOLOGY 1V: Floating Dynamics 1 S Pacific 3
39. ADVANCED SHIP TECH IV: Navigation 2 S Pacific 4
40. GEOTECH 1V: Soil Characterization 2 Sea Pearl 2-4
41. UNDERWATER 1IV: Control Nautilus Ste
10:30

42. HYDRODYNAMICS V: Storm Surge, Flooding Coral 1
43. SLOSHING III: Coupled Sloshing Response 2 Coral 2
44. RENEWABLE ENERGY V: Offshore Wind Structure 1 Coral 4
45. SUBSEA, PIPELINES, RISERS II: Pipeline 2 Coral 5
46. HPM V: Advances in Welding Technology 2 S Pacific 1
47. COASTAL III: Tide & Estuary S Pacific 2
48. OCEAN TECHNOLOGY V: Floating Dynamics 2 S Pacific 3
49. ADVANCED SHIP TECH V: Propulsor S Pacific 4
50. GEOTECH V: Suction Bucket Foundation Sea Pearl 24
51. UNDERWATER V: Design Nautilus Ste
13:10

Prof. Jin S Chung Award and Lecture (D Fairchild) Coral 1
14:00

52. HYDRODYNAMICS VI: Loads, Response 1 Coral 1
53. TSUNAMI I: Generation & Observation Coral 2
54. RENEWABLE ENERGY VI: Offshore Wind Structure 2 Coral4
55. SUBSEA, PIPELINES, RISERS III: Pipeline 3 Coral 5
56. HPM VI: Fatigue & Fracture 1 S Pacific 1
57. COASTAL IV: Waves on Structures S Pacific 2
58. OCEAN TECHNOLOGY VI: Floating Dynamics 3 S Pacific 3
59. ADVANCED SHIP TECH VI: Structures S Pacific 4
60. GEOTECH VI: Offshore Foundation 1 Sea Pearl 2-4
61. UNDERWATER VI: Panel Nautilus Ste
16:20

62. HYDRODYNAMICS VII: Loads, Response 2 Coral 1
63. TSUNAMI II: Propagation & Transformation Coral 2
64. RENEWABLE ENERGY VII: Offshore Wind 3: Coral 4
Floating 1

65. SUBSEA, PIPELINES, RISERS IV: Riser 1 Coral 5
66. HPM VII: Fatigue & Fracture 2 S Pacific 1
67. COASTAL V: Behavior of Structures S Pacific 2
68. OCEAN TECHNOLOGY VII: Floating Dynamics 4 S Pacific 3
69. ADVANCED SHIP TECH VII: Strength S Pacific 4
70. GEOTECH VII: Offshore Foundation 2 Sea Pearl 24
71. ARCTIC I: Ice Kinematics Nautilus Ste
15:30 Awards Committee Meeting Ilima Board room, 6F
16:30 Board of Editors Meeting Ilima Board room, 6F
19:00 ISOPE-2019 Student Get-together TBA
19:30 ISOPE-2019/ISOPE-2020 Shanghai TPC Meeting TBA

Find Digital Conference Program Updates in
://[www.isope.org/index.php/conferences-symposia-and-workshops/




WEDNESDAY JUNE 19

g;%((]) Session Chair/Co-chair Briefing Coral Lounge, 6F
72. HYDRODYNAMICS VIII: Loads, Response 3 Coral 1
73. TSUNAMI III: Structure & Scouring Coral 2
74. RENEWABLE ENERGY VIII: Offshore Wind 4: Floating2 ~ Coral 4
75. SUBSEA, PIPELINES, RISERS V: Riser 2 Coral 5
76. HPM VIII: Asset Integrity I: Structure, Asset Integrity 1 S Pacific 1
77. COASTAL VI: Storm Surge & Protection S Pacific 2
78. OCEAN TECHNOLOGY VIII: LNG, Bunkering 1 S Pacific 3
79. ADVANCED SHIP TECH VIII: Cavitation S Pacific 4
80. GEOTECH VIII: Simulation & Experiment Sea Pearl 24
21;(1) ?ORCTIC II: Ice Properties Nautilus Ste
82. HYDRODYNAMICS IX: CFD 1- FSI Coral 1
83. TSUNAMI 1V: Flooding Coral 2
84. RENEWABLE ENERGY IX: Offshore Wind 5: Floating 3 Coral4
85. SUBSEA, PIPELINES, RISERS VI: Riser 3 Coral 5
86. HPM IX: Asset Integrity II: Structure, Asset Integrity 2 S Pacific 1
87. COASTAL VII: Sediment Transport S Pacific 2
88. OCEAN TECHNOLOGY IX: LNG, Bunkering 2 S Pacific 3
89. ADVANCED SHIP TECH IX: Powering, Performance S Pacific 4
90. GEOTECH IX: Site Characterization Sea Pearl 24
91. ARCTIC III: Russian Arctic Nautilus Ste
12:00 ISOPE Board of Directors Meeting I11 Tlima Board room, 6F

13:10 Keynotes
Digital Twin for Marine Risers: M Triantafyllou MIT,USA Coral 5

Management of Ice Risks: Canada: I Kubat, NRC Canada Nautilus, 6F

14:00
92. HYDRODYNAMICS X: CFD 2 Hydrodynamics 1 Coral 1
93. HYDRODYNAMICS XVI: Impact, Hydroelasticity Coral 2
94. RENEWABLE ENERGY X: Offshore Wind 6: Floating 4 Coral 4
95. SUBSEA, PIPELINES, RISERS VII: Umbilicals 1 Coral 5
96. HPM X: Additive Manufacturing S Pacific 1
97. COASTAL VIII: Coastal Erosion S Pacific 2
98. OCEAN TECHNOLOGY XV: Panel S Pacific 3
99. ADVANCED SHIP TECH X: Maneuvering S Pacific 4
100. GEOTECH X: Soil-Pipeline Interactions Sea Pearl 24
}2ligRCTIC IV: Ice Management & DP Nautilus Ste
102. HYDRODYNAMICS XI: CFD 3 Ship Hydrodynamics Coral 1
103. HYDRODYNAMICS XVII: Dynamic Positioning 1 Coral 2
104. RENEWABLE ENERGY XI: Offshore Wind 7: General Coral 4
105. SUBSEA, PIPELINES, RISERS VIII: Umbilicals 2 Coral §
106. HPM XI: EAC I: Hydrogen Embrittlement Fundame 1 S Pacific 1
107. COASTAL IX: Coastal Management S Pacific 2
108. OMGH I - Gas Hydrates 1: Fundamental S Pacific 3
109. ADVANCED SHIP TECH XI: Design & Production S Pacific 4
110. GEOTECH XI: Ground Improvement Sea Pearl 24
111. ARCTIC V: Ice Navigation Nautilus Ste
19:00 Coral, 6F

The 29th Annual Conference Banquet
Cultural Event, ISOPE Best Paper, Best Student Paper, Outstanding
Student Scholarships, Best Organizer(s) and ISOPE Awards
Don’t forget the banquet ticket.




[ THURSDAY JUNE 20|

87:%((]) Session Chair/Co-chair Briefing Coral Lounge, 6F
8:

112. HYDRODYNAMICS XII: CFD 4 Hydrodynamics 2 Coral 1
113. HYDRODYNAMICS XVIII: Dynamic Positioning 2 Coral 2
114. RENEWABLE ENERGY XII: Offshore Wind 8: General Coral4
115. SUBSEA, PIPELINES, RISERS IX: Multiphase Flow Coral §
116. HPM XII: EAC II: Hydrogen Embrittlement- Fundam2 S Pacific 1
117. OMGH II: Gas Hydrates 2 S Pacific 2
118. MECHANICS/COLLISION/RELIABILITY I: Hydroel S Pacific 3
119. ADVANCED SHIP TECH XII: Squat, Operation S Pacific 4
120. GEOTECH XII: Panel Sea Pearl 2-4, 7F
121. ARCTIC VI: Ice Loads Nautilus Ste
10:30

122. HYDRODYNAMICS XIII: CCP-WSI Blind Tests 1 Coral 1
123. HYDRODYNAMICS XIX: Floating Tunnel, Bridge 1 Coral 2
124. RENEWABLE ENERGY XIII: Tidal & Current Coral 4
125. SUBSEA, PIPELINES, RISERS X: Subsea Installation Coral 5

126. HPM XIII: EAC III: Carbon Steel; Sour Performance 1 S Pacific 1
127. OMGH III: OCEAN MINING 1: Exploration & S Pacific 2
Environ

128. MECHANICS/COLLISION/RELIABILITY II: Impact S Pacific 3

129. ADVANCED SHIP TECH XIII: Stability & Safety S Pacific 4
130. OCEAN TECHNOLOGY XII: Deepwater Drilling 1 Sea Pearl, 7F
131. ARCTIC VII: Arctic Ship Design Nautilus Ste, 6F
12:00 Student Forum: adv. reservation required Hibiscus, 6F

13:10 Keynote
World’s First Massive Sulphides Lifting Test JOGMEC S Pacific 2
14:00

132. HYDRODYNAMICS XIV: CCP-WSI Blind Tests 2 Coral 1
133. HYDRODYNAMICS XX: Floating Tunnel, Bridge 2 Coral 2
134. RENEWABLE ENERGY XIV: Energy Storage Coral4
135. SUBSEA, PIPELINES, RISERS XI: Subsea Coral 5
136. HPM XIV: EAC IV: Carbon Steel; Sour Performance 2 S Pacific 1
137. OMGH IV: OCEAN MINING 2: Environ & Mining S Pacific 2
138. MECHANICS/COLLISION/RELIABILITY III: Risk S Pacific 3
139. OCEAN TECHNOLOGY X: Structural Health 1 S Pacific 4
140. OCEAN TECHNOLOGY XIII: Deepwater Drilling 2 Sea Pearl
141. ARCTIC VIII: Arctic Shipping Nautilus Ste, 6F
16:20
142. HYDRODYNAMICS XV: CFD Modeling on FPSO Coral 1
143. HYDRODYNAMICS XXI: Floating Tunnel 3 Panel Coral 2
144. Renewable Energy XV: Panel Coral4
145. SUBSEA, PIPELINES, RISERS XII: Pipeline Mechanics Coral 5
146. HPM XV: Panel S Pacific 1
147. OMGH V: OCEAN MINING 3: Mining System S Pacific 2
148. MECHANICS/COLLISION/RELIABILITY 1V: Risk S Pacific 3
149. OCEAN TECHNOLOGY XI: Structural Health 2 S Pacific 4
150.. OCEAN TECHNOLOGY XIV: Deepwater Drilling3 Sea Pearl,
151. ARCTIC IX: Emergency & Remote Sensing Nautilus Ste
Sunday — Friday
Author Practice Session rooms
On-site Registration Coral Lounge, 6F
ISOPE Headquarters S Pacific Boardroom, 7F
Proceedings Pickup Registration Desk, Coral Lounge, 6F
Award, Editors Committee Meetings Ilima Boardroom, 6F

Tours: . http://www.isope.org/index.php/conferences-symposia-and-

workshops/
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TECHNICAL PROGRAM

ISOPE-2019 Honolulu, Hawaii, USA
The Twenty-ninth (2019) International
Ocean and Polar Engineering Conference
Honolulu, Hawaii, USA, June 16-21, 2019

This 28th annual conference features 151 technical and opening general sessions,
9 plenary presentation and keynote presentations from top experts from industry,
academia and government. After peer review of the manuscripts selected from
1,300+ abstracts, 737 peer-reviewed-papers and additional 43 oral presentations
only are accepted and discussions by researchers, engineers and managers from
50+ countries.

The ISOPE-2019 Conference Proceedings with peer-reviewed papers in
PDF files will be available in a set of 4 volumes on USB (5,020 pp.) —
paginated — during the conference and later for worldwide post-conference
order from ISOPE: ISBN 978-1-880653-85-2; ISSN 1098-6189.

The number at end of the session title is the proceedings volume. Only the
changes in titles or authors the Technical Program Committee received in
writing before June 10, 2019 are reflected in this program. Final update is
reflected in the Final Program.

All ISOPE publications are indexed by Engineering Index, EI
Compendex, Google Scholar, Scopus, Scientific and Technical
Proceedings (ISTP/ISI), Web of Science and others.

FULL CONFERENCE PROGRAM WITH SESSION / PAPER LIST:
Updates at

http://www.isope.org/index.php/conferences-symposia-and-workshops/
International Society of Ocean and Polar Engineers (ISOPE)

President (2018-2020): Sa Young Hong, Korea

Past President: HyunWoo Jin, USA

Executive Director: Jin S Chung, USA

Executive Committee: Jin S Chung, Raghavan Ayer, Ronald H Knapp, Wan C
Kan, USA, Demos Angelides, Greece, President Sa Young Hong, Korea, Past
President Hyun Woo Jin, USA,

List of ISOPE Board of Directors, Officers Technical Program Committee
members and Cooperating Organizations are listed on
http://www.isope.org/index.php/conferences-symposia-and-workshops/.

ISOPE Board of Directors (-2018-2019)

V Pavlenko (Russia), D C Wan (China), H Kawai (Japan), E. Loukogeorgaki
(Greece), O M Akselsen (Norway), D C Wan (China), H G Sung (Korea), E J
Wright (USA), M Wu (USA), I Kubat (Canada)

PACOMS Executive Committee

V Pavlenko (Russia), D S Jeng (Australia), S Chucheepsakul (Thailand), J S
Chung (USA), S Y Hong (Korea), H I Park (Korea), B Teng (China), H Liu
(China)

EUROMS Executive Committee
S Berg (Norway), J S Chung (USA), B J Natvig (Norway)

ISOPE Cooperating Organizations and
ISOPE-2019 Technical Program Committee
Members are listed in digital version of the program on
http://www.isope.org/index.php/conferences-symposia-and-workshops/




SESSION LIST BY TOPICS
sope

1 OCEAN AND ARCTIC TECHNOLOGY: Challenges Coral 3

14th OCEAN MINING AND GAS HYDRATES SYMPOSIUM (Vol. 1)

108. OMGH I - Gas Hydrates 1: Fundamental S Pacific 3
117. OMGH II: Gas Hydrates 2 S Pacific 2
127. OMGH III: OCEAN MINING 1: Exploration, Environ S Pacific 2
137. OMGH IV: OCEAN MINING 2: Environ & Mining S Pacific 2
147. OMGH V: OCEAN MINING 3: Mining System S Pacific 2

RENEWABLE ENERGY: OFFSHORE WIND AND OCEAN (Vol. 1)

4. RENEWABLE ENERGY I: Wave Energy 1 Coral 4
14. RENEWABLE ENERGY II: Wave Energy 2 Coral4
24. RENEWABLE ENERGY III: Wave Energy 3 Coral4
34. RENEWABLE ENERGY 1V: Wave Energy 4 Coral4
44. RENEWABLE ENERGY V: Offshore Wind Structure 1 Coral 4

54. RENEWABLE ENERGY VI: Offshore Wind Structure 2 Coral 4
64. RENEWABLE ENERGY VII: Offshore Wind 3: Floating 1 Coral 4
74. RENEWABLE ENERGY VIII: Offshore Wind 4: Floating2 Coral 4
84. RENEWABLE ENERGY IX: Offshore Wind 5: Floating3 Coral 4
94. RENEWABLE ENERGY X: Offshore Wind 6: Floating 4 Coral 4
104. RENEWABLE ENERGY XI: Offshore Wind 7: General 1 Coral 4
114. RENEWABLE ENERGY XII: Offshore Wind 8: General2 ~ Coral 4
124. RENEWABLE ENERGY XIII: Tidal & Current Energy Coral 4
134. RENEWABLE ENERGY XIV: Energy Storage Coral4
144. Renewable Energy XV: Panel Coral4

OCEAN, ARCTIC ENVIRONMENT & ECOSYSTEM (Vol. 1)

7. ENVIRONMENT I: Oil Spill, Emission S Pacific 2
17. ENVIRONMENT II: EcoSystem, Water Quality S Pacific 2
ARTIFICIAL INTELLIGENCE, MACHINE LEARNING,
DIGITALIZATION, NEURAL NETWORK (Vol. 1)

3. DIGITAL, Al, Machine Learning I Coral 2
13. DIGITAL, IT, AL, Machine Learning IT Coral 2

LNG, OFFSHORE MECHANICS, OCEAN TECHNOLOGY (Vol. 1)

8. OCEAN TECHOLOGY I: Installation 1 S Pacific 3
18. OCEAN TECHNOLOGY II: Installation 2 S Pacific 3
28. OCEAN TECHNOLOGY III: Jackup, Jacket S Pacific 3
38. OCEAN TECHNOLOGY 1V: Floating Dynamics 1 S Pacific 3
48. OCEAN TECHNOLOGY V: Floating Dynamics 2 S Pacific 3
58. OCEAN TECHNOLOGY VI: Floating Dynamics 3 S Pacific 3
68. OCEAN TECHNOLOGY VII: Floating Dynamics 4 S Pacific 3
78. OCEAN TECHNOLOGY VIII: LNG, Bunkering 1 S Pacific 3

88. OCEAN TECHNOLOGY IX: LNG, Bunkering 2 S Pacific 3



139. OCEAN TECHNOLOGY X: Struct Health Monitor 1 S Pacific 4
149. OCEAN TECHNOLOGY XI: Struct Health Monitor2 S Pacific 4
130. OCEAN TECHNOLOGY XII: Deepwater Drilling 1 Sea Pearl 24

140. OCEAN TECHNOLOGY XIII: Deepwater Drill 2 Sea Pearl 24
150. OCEAN TECHNOLOGY XIV: Deepwater Drill 3 Sea Pearl 24
98. OCEAN TECHNOLOGY XV: Panel S Pacific 3

GEOTECHNICAL ENGINEERING (Vol. 2)

10. GEOTECH I: Spudcan Sea Pearl 24
20. GEOTECH II: Pile Foundation Sea Pearl 24
30. GEOTECH III: Soil Characterization 1 Sea Pearl 24
40. GEOTECH IV: Soil Characterization 2 Sea Pearl 24
50. GEOTECH V: Suction Bucket Foundation Sea Pearl 24
60. GEOTECH VI: Offshore Foundation 1 Sea Pearl 24
70. GEOTECH VII: Offshore Foundation 2 Sea Pearl 24
80. GEOTECH VIII: Simulation & Experiment Sea Pearl 24
90. GEOTECH IX: Site Characterization (V. 2) Sea Pearl 24
100. GEOTECH X: Soil-Pipeline Interactions Sea Pearl 24
110. GEOTECH XI: Ground Improvement Sea Pearl 24
120. GEOTECH XII: Panel Sea Pearl 24

SUBSEA, PIPELINES, RISERS AND UMBILICALS (Vol. 2)

35. SUBSEA, PIPELINES, RISERS I: Pipeline 1 Coral 5
45. SUBSEA, PIPELINES, RISERS II: Pipeline 2 Coral 5
55. SUBSEA, PIPELINES, RISERS III: Pipeline 3 Coral 5
65. SUBSEA, PIPELINES, RISERS IV: Riser 1 Coral 5
75. SUBSEA, PIPELINES, RISERS V: Riser 2 Coral 5
85. SUBSEA, PIPELINES, RISERS VI: Riser 3 Coral 5
95. SUBSEA, PIPELINES, RISERS VII: Umbilicals 1 Coral 5
105. SUBSEA, PIPELINES, RISERS VIII: Umbilicals 2 Coral 5
115. SUBSEA, PIPELINES, RISERS IX: Multiphase Flow Coral 5
125. SUBSEA, PIPELINES, RISERS X: Subsea Installation Coral 5
135. SUBSEA, PIPELINES, RISERS XI: Subsea Coral 5

145. SUBSEA, PIPELINES, RISERS XII: Pipeline Mechanics Coral 5

UNDERWATER TECHNOLOGY (Vol. 1)

11. UNDERWATERI: Sensing & Navigation 1 Nautilus

Ste
21. UNDERWATER II: Sensing & Navigation 2 Nautilus Ste
31. UNDERWATER III: Dynamics Nautilus Ste
41. UNDERWATER IV: Control Nautilus Ste
51. UNDERWATER V: Design Nautilus Ste
61. UNDERWATER VI: Panel Nautilus Ste

ARCTIC SCIENCE & TECHNOLOGY (Vol. 1)

71. ARCTIC I: Ice Kinematics Nautilus Ste
81. ARCTIC II: Ice Properties Nautilus Ste
91. ARCTIC III: Russian Arctic Nautilus Ste
101. ARCTIC IV: Ice Management & Dynamic Positioning ~ Nautilus Ste
111. ARCTIC V: Ice Navigation Nautilus Ste
121. ARCTIC VI: Ice Loads Nautilus Ste

131. ARCTIC VII: Arctic Ship Design( Nautilus Ste



141. ARCTIC VIII: Arctic Shipping
151. ARCTIC IX: Emergency & Remote Sensing

HYDRODYNAMICS (Vol. 3)

2. HYDRODYNAMICS I: Wave Mechanics 1

12. HYDRODYNAMICS II: Wave Mechanics 2

22. HYDRODYNAMICS III: MetOcean 1

32. HYDRODYNAMICS IV: MetOcean 2

42. HYDRODYNAMICS V: Storm Surge, Flooding

52. HYDRODYNAMICS VI: Loads, Response 1

62. HYDRODYNAMICS VII: Loads, Response 2

72. HYDRODYNAMICS VIII: Loads, Response 3

82. HYDRODYNAMICS IX: CFD 1- FSI

92. HYDRODYNAMICS X: CFD 2 Hydrodynamics 1
93. HYDRODYNAMICS XVI: Impact, Hydroelasticity
102. HYDRODYNAMICS XI: CFD 3 Ship Hydrodynamics
103. HYDRODYNAMICS XVII: Dynamic Positioning 1
112. HYDRODYNAMICS XII: CFD 4 Hydrodynamics 2
113. HYDRODYNAMICS XVIII: Dynamic Positioning 2
122. HYDRODYNAMICS XIII: CCP-WSI Blind Tests 1
123. HYDRODYNAMICS XIX: Floating Tunnel, Bridge 1
132. HYDRODYNAMICS XIV: CCP-WSI Blind Tests 2
133. HYDRODYNAMICS XX: Floating Tunnel, Bridge 2
142. HYDRODYNAMICS XV: CFD Modeling on FPSO
143. HYDRODYNAMICS XXI: Floating Tunnel 3 Panel

Nautilus Ste
Nautilus Ste

Coral 1
Coral 1
Coral 1
Coral 1
Coral 1
Coral 1
Coral 1
Coral 1
Coral 1
Coral 1
Coral 2
Coral 2
Coral 2
Coral 1
Coral 2
Coral 1
Coral 2
Coral 1
Coral 2
Coral 1
Coral 2

TSUNAMI AND SAFETY SYMPOSIUM (Vol. 3)

53. TSUNAMI I: Generation & Observation

63. TSUNAMI II: Propagation & Transformation
73. TSUNAMI III: Structure & Scouring

83. TSUNAMI 1V: Flooding

Coral 2
Coral 2
Coral 2
Coral 2

SLOSHING DYNAMICS AND DESIGN (Vol. 3)

23. SLOSHING I: Physics & Prediction
33. SLOSHING II: Coupled Sloshing Response 1
43. SLOSHING III: Coupled Sloshing Response 2

Coral 2
Coral 2
Coral 2

VORTEX-INDUCED VIBRATIONS: VIV (Vol. 3)

5. VORTEX-INDUCED VIBRATIONS 1
15. VORTEX-INDUCED VIBRATIONS I
25. VORTEX-INDUCED VIBRATIONS III

COASTAL HYDRODYNAMICS (Vol. 3)

27. COASTAL I: Wave Mechanics

37. COASTAL II Wave Modeling

47. COASTAL III: Tide & Estuary

57. COASTAL IV: Waves on Structures

67. COASTAL V: Behavior of Structures

77. COASTAL VI: Storm Surge & Protection
87. COASTAL VII: Sediment Transport

Coral 5
Coral 5
Coral 5

S Pacific 2
S Pacific 2
S Pacific 2
S Pacific 2
S Pacific 2
S Pacific 2
S Pacific 2



97. COASTAL VIII: Coastal Erosion
107. COASTAL IX: Coastal Management

S Pacific 2
S Pacific 2

HIGH-PERFORMANCE MATERIALS (HPM) (Vol. 4)

6. HPM I: Adv Materials

16. HPM II: Low-Temperature, Cryogenic Materials

26. HPM III: Corrosion Monitoring, Mitigation

36. HPM IV: Advances in Welding Technology 1

46. HPM V: Advances in Welding Technology 2

56. HPM VI: Fatigue & Fracture 1

66. HPM VII: Fatigue & Fracture 2

76. HPM VIII: Asset Integrity I: Structure, Asset Integrity 1
86. HPM IX: Asset Integrity II: Structure, Asset Integrity 2
96. HPM X: Additive Manufacturing

106. HPM XI: EAC I: Hydrogen Embrittlement Fundame 1s
116. HPM XII: EAC II: Hydrogen Embrittlement Fundam2
126. HPM XIII: EAC III: Carbon Steel; Sour Performance 1
136. HPM XIV: EAC IV: Carbon Steel; Sour Performance 2
146. HPM XV: Panel

S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1
S Pacific 1

MECHANICS, COLLISION, RELIABILITY (Vol. 4)

118. MECHANICS\COLLISION\RELIABILITY I: Hydroel
128. MECHANICS\COLLISION\RELIABILITY II: Impact
138. MECHANICS\COLLISION\RELIABILITY III: Risk
148. MECHANICS\COLLISION\RELIABILITY IV: Risk

ADVANCED SHIP TECHNOLOGY (Vol. 4)

9. ADVANCED SHIP TECH I: EEDI, Added Resistance
19. ADVANCED SHIP TECH II: Resistance

29. ADVANCED SHIP TECH III: Navigation 1

39. ADVANCED SHIP TECH IV: Navigation 2

49. ADVANCED SHIP TECH V: Propulsor

59. ADVANCED SHIP TECH VI: Structures

69. ADVANCED SHIP TECH VII: Strength

79. ADVANCED SHIP TECH VIII: Cavitation

89. ADVANCED SHIP TECH IX: Powering, Performance
99. ADVANCED SHIP TECH X: Maneuvering

109. ADVANCED SHIP TECH XI: Design & Production
119. ADVANCED SHIP TECH XII: Squat, Operation
129. ADVANCED SHIP TECH XIII: Stability & Safety

sope

S Pacific 3
S Pacific 3
S Pacific 3
S Pacific 3

S Pacific 4
S Pacific 4
S Pacific 4
S Pacific 4
S Pacific 4
S Pacific 4
S Pacific 4
S Pacific 4
S Pacific 4
S Pacific 4
S Pacific 4
S Pacific 4
S Pacific 4



ISOPE Cooperating Organizations

Canadian Association of Petroleum Producers (CAPP)

American Society of Civil Engineering (ASCE) - Engineering Mech. Div.

Korean Society of Ocean Engineers (KSOE, formerly KCORE)

Canadian Society of Civil Engineering (CSCE) - Engineering Mech. Div.

Indian National Academy of Engineering (INAE)

China Petroleum Society (CPS) Offshore Oil Committee

Chinese Society of Ocean Engineers (CSOE)

Chinese Society of Naval Architects and Marine Engineers (CSNAME)

Chinese Society of Theoretical and Applied Mechanics (CSTAM)

Russian Academy of Sciences (RAS)

Singapore Structural Steel Society (SSSS)

Norwegian Petroleum Society (NPF)

Engineers Australia (IE Australia)

Japan Society of Naval Architects and Ocean Engineers (JASNAOE)

Technical Research Centre of Finland (VTT)

The Society of Materials Science, Japan (JSMS)

The Offshore Engineering Society, United Kingdom (OES)

IRO, Netherlands (IRO)

Ukraine Society of Mechanical Engineers (USME)

Scott Polar Research Institute (SPRI), U.K.

The Institution of Engineers Indonesia (PII)

Brazilian Society of Naval Architects and Marine Engineers (SOBENA)

Korean Society of Civil Engineers (KSCE)

The Deutsche Gesellschaft fiir Meeresforschung und Meerestechnik
(DKMM)

The Gesellschaft fiir Maritime Technik (GMT)

Taiwan Society of Ocean Engineering (TSOE)

Technical Chamber of Greece (TCG)

Turkish Ocean Committee (TOC)

Engineering Institute of Thailand (EIT)

International Energy Agency — Ocean Energy Systems (IEA-OES)

International Association of Hydraulic Research (IAHR)




Subscribe Now

International

Journal of
Offshore and
Polar Engineering

ISSN 1053-5381:
https//doi.org/10.17736/10535381

Published by:
International Society of Offshore and Polar Engineers

Quarterly: March, June, September, December

Indexed by SCI-E, EI Compendex, Engineering Information,
Scopus and others.

Engineering, Ocean, Offshore, Arctic, Antarctic, Marine and
Environment, Mechanics, Materials, Energy/Resources
Technologies,

Wind Energy, Wave and Tidal Energy, Coupled Aero-
Hydrodynamics, Structure-Foundation Interaction, Turbine,
Control, Floating Systems, Bottom-Fixed Systems, Design
Optimization,

Hydrodynamics, CFD, Sloshing, Tsunami,

Emerging Topics

sope

1. Sample copies to libraries for examination are available from ISOPE.

2. Back issues (March 1991-) are available at $100 (Members, $50) per
annual set of 4 issues.

3. Annual subscription rate: $180.

4. Individual ISOPE members are entitled to complimentary copies.

5. Send your manuscript by E-mail attachment in Word or Pdf file for peer
review to editor@isope.org or jschung@isope.org (Attention: Editor,
International Journal of Offshore and Polar Engineering.).

6. Download the Journal template from www.isope.org.

Write or fax for sample copies or order to:

ISOPE
P.O. Box 189
Cupertino, California 95015-0189, USA
E-mail: editor@isope.org; www.isope.org
Tel: +1-650-254-1871; Fax: +1-650-254-2038)

14



Prospective authors are invited to submit abstracts to:

ISOPE-2020 Shanghai, China

http://www.isope.org/index.php/conferences-symposia-and-
workshops/

Lsope
The 30th (2020) International
Ocean and Polar Engineering Conference
Shanghai, China, June 14-19, 2020

First
Call For Papers
Abstract Deadline October 20, 2019
Manuscript (for review) Deadline January 15, 2020

The International Society of Offshore and Polar Engineers (ISOPE) is
organizing about 140+ sessions of refereed papers including special sessions
of timely topics in cooperation with international technical program
committee (TPC) members and cooperating organizations. Delegates from
more than 50 countries are expected. All manuscripts will be peer-reviewed
prior to the final acceptance. The conference proceedings will be available
at the conference. Papers of archival value may be further reviewed for
possible publication in one of the ISOPE the Journals.

Main fields of interest are:

Al, ANN, Learning Hydrodynamics High Perform. Matls
Wind, Ocean Energy Sloshing Dynamics Strain-Based Design
OceanTechnology CFD, NWT & Code Asset Integrity

Offshore Mechanics MetOcean, Tsunami Materials & Welding
Ocean Engineering FPSO, TLP, SPAR Risers, Pipelines, Cables
Arctic Scient & Tech Advanced Ship Tech Subsea &Umbilicals
Arctic Materials Safety, Risk , Reliability =~ Cryogenic Materials
LNG, FLNG Underwater Systems Environment... Cracking
Structural Health SHM  Nonlinear Waves Tubular & Linepipe
Renewable Energy Coastal Engineering Composites

Environ & Modelling Control, Simulation VIV and Design

Gas Hydrates, Minerals Geotech, Environ Eng Emerging Topics

The abstract should stress the originality and the significance of the results,
and include the complete names, postal and e-mail addresses and fax
numbers of all authors.

Send (E-mail, online) your abstract in 300-400 words to:

(1) Online:

http://www.isope.org/index.php/online-submission/ ; (2) One of the TPC
members (session organizers); or (3) ISOPE-2020 TPC, ISOPE, 495 North
Whisman Road, Suite 300, Mountain View, California 94043-5711, USA:

Fax: +1-650-254-2038; meetings(@isope.org.

Sponsors: ISOPE. Cooperating Organizations and Societies: ASCE
(US4), CAPP (Canada), RAS (Russia), INAE (India), CSCE (Canada),
CSOE (China), CSNAME (China), CSTAM (China), DKMM (Germany),
EIT (Thailand), GMT (Germany), EA (Australia), IAHR, IEA-OES, IRO
(The Netherlands), JSMS (Japan), KSOE (Korea), KSCE (Korea);
JASNAOE (Japan), NPF (Norway), PII (Indonesia), SPRI (UK), SOBENA
(Brazil), SSSS (Singapore), TOC (Turkey), TCG (Greece), TSOE, VIT
(Finland), OES (United Kingdom), TSOE, USME (Ukraine).





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


