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Worldwide Survey of Subsea Processing, Intecsea, Offshore Magazine, March 2010
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PART S/W Description Supplier
PDMS PDMS 3D CAD System AVEVA (UK)
VENTAGE P&ID Intelligent P&ID AVEVA (UK)
REVIEW REALITY PDMS 3D Model Work-Thtu AVEVA (UK)
PDMS Global 2 PDMS 3D CAD Global System Intergraph (USA)
PDS PDS 3D CAD System Intergraph (USA)
SmartPlant
PDS 3D Model Work-Thtu Intergraph (USA)
REVIEW
MICROSTATION 2D & 3D CAD(PDS Graphic Core) BENTLEY (USA)
CAD AUTOCAD General 2D CAD Autodesk (USA)
MDS
(PDMS Support Pipe Support Modeler in PDMS Intergraph (USA)
Module)
PDMS Clash
Clash Check Management Tool AVEVA (UK)
Manager
E-Draw Automatic Orthographic CAD Tech Server
(PDMS & PDS) Extraction (PDS:7, PDMS:9)
Naviswork Review 3D Model Review Autodesk (USA)
CAM CADWI Plate Nesting LANTEK (Spain)
PRIMAVERA Progress Scheduler PRIMAVERA (USA)
Scheduler Project Management
OASIS PRIMAVERA (USA)
(Progress, Schedule, MH)
Documentum Document Control System EMC
EDMS
Engineering Document .Data
eRoom EMC
TransferSystem
Commissioning WINPCS MC/Commissioning COMPLAN (UK)
Structure Analysis
SACS (Network Version, Site EDI (USA)
License)
CAE )
SESAM Hull Shape Structure Analysis DNV (Norway)
MOSES Offshore Structure Analysis Ultramarine (USA)
USFOS Non—linear Collapse Analysis | MarineTek (Norway)




HYPERWORKS Non—linear FE Analysis Altair (USA)
MSC/PATRAN Hull ShapeStructure Analysis MSC (USA)
GT-STRUDS Structure Analysis GeorgiaTek (USA)
HYSIS Process Simulation Program Hyprotech (CANADA)
VESSFIRE Vessel Failure Study PETRELL (Norway)
OLGA Pipeline Dynamics Analysis Simulation Tech.
FLARENET Flare/Blowdown Modeling ASPNTEK
PIPE NET Fluid Flow Analysis Sunrise System (UK)
CAESER Piping Stress Analysis COADE (USA)
Power System Design
EDSA Power ) ) OTI (CANADA)
Simulation
Pipeline Steady—state
. Schlumberger
PIPESIM Hydraulic
) (USA)
Analysis
ECE Pipeline Corrosion Analysis InteTek (UK)
PLUSONE Pipeline Mechanical Design Penspen (UK)
AUTOPIPE Offshore Pipe Riser Design Autoplant (USA)
3D On—bottom Stability
DSAP ) DHI (Denmark)
CAD Analysis
Dynamic Riser & Cable )
Orcaflex i ' Orcina (UK)
Simulation
Offpipe Pipe Laying Analysis RCM (USA)
FATFREE Pipeline Free Span Analysis DNV (Norway)
DNV WT Pipeline Wall Thickness
. ) DNV (Norway)
Calculation Analysis
3D Civil Pipeline Alignment Analysis Autodesk (USA)
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Topic

Importance

(A) Specific Marine and Offshore Modelling Requirements

Linking diffraction (pressure) analysis with FEM model

(including phase information)

Reliable whole ship model analysis

Non-linear static analysis of metallic structures with accurate

failure prediction

Hydrodynamics—structure interaction (e.g. springing)

CFD Structure interaction (e.g. flow around propeller)

Determining Sea State Loading

Application of sea loading to FEM model

Wind Loading (vortex induced vibrations)

Slamming (load and response)

Application of sea loading to FEM model

Wind Loading (vortex induced vibrations)

Slamming (load and response)

Loading and location of Green Water

Ship collision and grounding

Influence of fabrication techniques on final structural behavior

G| > | (@} » (op} (@} > (op} > >

(B) Integration

Multi—level process integration

Integration of engineering analysis into design and development

processes

Model data management and configuration control

Automation of the structural analysis process

Extended enterprise interoperability

Support for a heterogeneous mix of tools/computing platforms

Use of open standards: e.g. ISO/STEP (AP209,...) W3C/XML, OMG

Catalogues of parts/components with FEM representation

Enable access to captured design/analysis experience

Knowledge based feature suppression

(S} (@3] ~ > > W~ > -~

(C) Durability & Life Extension

Fatigue life prediction & assessment

Fracture mechanics, crack assessment and residual strength




prediction

Damage/deterioration modeling and assessment 5
Reliability and probabilistic analyses 5
Creep and related time—dependent phenomena 4
Buckling and post—buckling 6
Composite materials — characterisation, modeling and assessment 5
Modelling and assessment of residual stresses (due to welding, 6
moulding, casting etc)

Modelling and assessment of welds 5
(D) Product and System Optimisation

Application of structural and system optimisation tools 5
Multi-objective optimisation of analysis parameters (shell s
thickness material property etc)

Multi-objective optimisation of shape & form 4
Use of general purpose optimisation tools for ““non—-FE” ” models 3
Use of decision support tools for design issues 5
(E) Multi-Physics

Structure — compressible fluid interaction 5
Structure — incompressible fluid interaction 6
Coupled analyses for structure/ aero—elastics/ aerodynamics/ A
acoustics

Thermo—mechanical interaction and thermo—elastic deformation 4
Sheet & plate metal forming 3
Welding Processes 4
Heat treatment processes 4
Contact Analysis 7
(F) Analysis Technology

Dynamic (near—) real—time mathematical model test .
correlation/update

Support for materials, with respect to Physical Representation 7
Support for materials, with respect to Failure and damage 6
criteria

Support for materials, with respect to Links to design tools 6
Tools for software parallelisation 5
Less memory—intensive codes 5




Integration of virtual reality tools & FE

Specific software for coupling FEA with other techniques

Automatic Meshing

Adaptive Meshing

~N| CO| O |
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2) Flow Metering
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Sea Surface
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— Process Steady—state Simulation
— Process Dynamic Simulation
O U R 7 gy
— Gas Dispersion Analysis
— Fire&Explosion Risk Analysis
— Dropped Object Study
— Escape, Evacuation and Rescue Analysis (EERA)
— Emergency System Survivability Assessment (ESSA)
— Flare Radiation Study

— Exhaust Dispersion Study
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— Vibration&Noise Study
— Transportation Risk Analysis
— Ship Collision Study

O ZARE
— Hazard Identification (HAZID)
- Hazardous Operability (HAZOP)

- Safety Interity Level (SIL) Allocation and Verification

OB 7 P ROV I 2 b—v g Vil
O Kit~DEZF
— Design Basis
— Process Design Philosophy
— Equipment Design Philosophy
- Layout Philosophy
— Safety Design Philosophy
O FekwAZ oY=V 7
— Process Steady Simulation
— Process Dynamic Simulation
O Z4ikG
— Hazard identification (HAZID)
— Safety Interity Level (SIL) Allocation and Verification
O U R fighr
— Gas Dispersion Analysis
— Fire Risk Analysis
— Explosion Risk Analysis
— Dropped Object Study
- Escape, Evacuation and Rescue Analysis (EERA)

- Emergency System Survivability Assessment (ESSA)
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— Flare Radiation Study

— Exhaust Dispersion Study

- Vibration&Noise Study

— Transportation Risk Analysis

— Ship Collision Study
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Bebg fEHT BEY SRR
- Field Data and Environmental Condition
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Operation &

Maintenance
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— Risk-Based Inspection
— Reliability—-Centered Maintenance Analysis
— Computerized Maintenance Management

System
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2. EBRDO Y TR A ( Full Scale Measurements for Sloshing in LNG Tank)

1) Backgrounds
— IMO has selected the full scale measurement procedure for sloshing in
membrane LNG Tanks
—  Imabari Shipbuilding needs for sloshing loading measure the

structural strength for membrane LNG tanks during the trial tests

2) Summary

No. Category Workscope

The objective in this project is to establish a database
of in—service full scale data including:

Environmental data(sea and wind)

Ship operational data(loading condition, ship speed,

1 Objectives | power etc.)

Ship motions (6 degree of freedom)

Sloshing impact pressure

Response in containment system

Response in supporting steel structure

Be intrinsically safe

) Linear response 0 - 4kHz
Analysis of )
Operate at cryogenic temperature (—163 degrees

2 IMO ]
, Centigrades)
Requirements )
Not penetrate the primary membrane
Withstand a pressure of 40 bars
Acquire data from a number of types of sensors
Acquire data from different on board data
sources (navigation system, loading computer, propulsion
system etc.)
Sample data at a sample frequency up to 20 kHz
Measurement )
3 Record data from all data sources simultaneously
System

Store all data continuously to file

Automatic back—up of recorded data

On-line statistical analyses and peak detection of data
Communicate with local network — Communicate using

satellite lin

HIFT @ (BRESSY AT A&}
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3) Workscope

— Sensor Installation in membrane tanks

HIAT © (BR)ESSY A7 A HENE )
(X IV-5>Membrane Tanks Sensor

— Measurement System Integration&Strain Measurements

HAT © (BR)ESSY 27 A HENE £
SHIV-6>TIE S AT LEE R L OOTHAE
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— Data Acquisition and Statistical Analysis

HFT © (BRESSY A7 A& #
HIV-7>7— % OIEEE L OWeEH o
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O  FUNEIFZERE R — L~ 2— (www. rims. re. kr)

O JPEMmpaEIRRHEE R (www. motie. go. kr)

O Worldwide Survey of Subsea Processing, Intecsea, Offshore Magazine, March
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