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INTRODUCTION TO SESAM

Sesam is a software suite for hydrodynamic and structural analysis of ships and offshore structures. It is
based on the displacement formulation of the finite element method. An overview of Sesam is shown in
the figure below. The four groups of programs: preprocessors, hydrodynamic analysis programs,
structural analysis programs and postprocessors, are bound together by a set of Sesam Interface Files,
the green “H” in the figure. All major inter-program communication goes via this well-defined set of files.

Sesam Manager at the top of the figure is the master control program of Sesam. Analysis workflows
including any of the Sesam programs and of any complexity may be set up and run.

The main tools GeniE, HydroD, Sima and DeepC are through their features for modelling and controlling
execution of analysis programs entry points to Sesam packages for specific industries. Typically,
programs in the hydrodynamics and structural groups are run from GeniE, DeepC and HydroD.
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Sesam overview

This introduction to Sesam is organised in sections:

e Sesam packages - About the industry specific packages of Sesam

¢ Sesam Manager - About the master control program of Sesam

e Sesam Interface File - About the files binding Sesam together

e Import and export features of Sesam

e Hardware and operating systems - Sesam computer recommendations
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Sesam packages

For specific industry applications, Sesam packages are available as described below. More details for the
programs included in the packages are found in separate sections of this document.

PACKAGE

DESCRIPTION

Sesam for fixed structures

Axial force results Code check results

GeniE is the entry point to the packages for
designing and analysing fixed offshore structures
such as jackets, topsides, jack-ups, and offshore
wind turbine (OWT) support structures.

Through combining analysis programs with GeniE,
the following application packages are offered.

General structure design

e GeniE - modelling, analysis control, and
code checking (limited model size)
e Sestra - static structural analysis

Topside design
e GeniE - modelling, analysis control and

code checking
e Sestra - static structural analysis

Jacket design

e GeniE - modelling, analysis control and
code checking

e Wajac - computation of wave loads on
frame structures

e Splice - pile-soil analysis

e Sestra - static/dynamic structural analysis

e Framework - fatigue analysis of frame
structures

Fixed OWT design

e GeniE - modelling and code checking

e Wajac - computation of wave loads on
frame structures

e Splice - pile-soil analysis

e Sestra - static/dynamic structural analysis

e Framework - fatigue analysis of frame
structures

e Fatigue Manager - analysis control for time
series fatigue analysis under combined
wind and wave loads

Usfos, the non-linear progressive collapse analysis
program, is an optional add-on to the above.
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Sesam for floating structures

-
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HydroD and GeniE are the entry points to the
packages for floating structures. By combining
analysis programs with HydroD and GeniE, the
following application packages are offered.

Stability analysis
e HydroD - modelling and stability analysis

Stability analysis extended

e GeniE Panel - floater modelling
e HydroD - modelling and stability analysis

Linear hydrodynamics

e HydroD - modelling and analysis control
e Wadam - freq. domain hydrodynamics
e Wasim - time domain hydrodynamics

e Postresp - statistical postprocessing

Linear hydrodynamics with forward speed
e HydroD - modelling and analysis control
e Wasim - hydrodynamics including forward
speed
e Postresp - statistical postprocessing

Advanced hydrodynamics (add-on to above)

e Wadam - 2" order hydrodynamics,
wave/current interaction and multi-body

¢ Wasim - non-linear hydrodynamics
including forward speed

Structural design
e GeniE - modelling, analysis control and
plate code checking
e Sestra - static/dynamic structural analysis
e Xtract - FE results post-processing

Structural design extended

e GeniE - modelling, analysis control, and
beam and plate code checking

e Presel - superelement modelling

e Submod - submodelling

e Wadam - wave load transfer extension

e Wasim - wave load transfer extension

e Presel - superelement modelling

e Sestra - static/dynamic structural analysis

e Stofat - fatigue of stiffened plates/shells

e Cutres - sectional results presentation

e Xtract - FE results post-processing

Xtract extension for animation is an optional add-
on to the hydrodynamics and structural packages.
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Sesam for marine systems
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Sima is the entry point to packages for analysing
and visualising marine systems in 3D.

Through combining analysis programs with Sima
the following application packages are offered.

Marine operations
e Sima - modelling, analysis control and
results presentation
e Simo - simulation of motions

Marine dynamics
e Sima - modelling, analysis control and
results presentation
e Simo - simulations of motions
e Riflex — analysis of moorings

Marine dynamics extended
e Sima - modelling, analysis control and
results presentation
e Simo - simulation of motions
e Riflex — analysis of moorings
e Vivana - vortex induced vibration analysis

Floating OWT design
¢ Sima - modelling, analysis control and
results presentation
e Simo - simulation of motions
e Riflex — analysis of moorings

Hydrodynamic coefficients
e HydroD - modelling and analysis control
e Wadam - frequency domain motion
analysis to output mass/damping
coeeficients and RAOs

Vivana is an optional add-on to all packages
except Hydrodynamic coefficients for which GeniE
Panel is an optional add-on.
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Sesam for moorings and risers

DeepC is the entry point to this package for
mooring and riser design. Through combining
analysis programs with DeepC, the following
application packages are offered.

Mooring and riser design
e DeepC - modelling, analysis control and
results presentation
e Simo - simulation of motions
e Riflex — analysis of mooring lines

Hydrodynamic coefficients *
e HydroD - modelling, analysis control and
results presentation
e Wadam - frequency domain motion
analysis to output mass/damping
coeeficients and RAOs

* Offered as an optional add-on to the Mooring
and riser design package together with GeniE
Panel.

Helica, Mimosa, Sima and Vivana are optional add-
on programs to the Mooring and riser design
package.

Sesam for pipelines

Sesam for pipelines is a set of independent
programs.

e PET (Pipeline Engineering Tool) for early
phase pipeline assessment covering
different aspects of pipeline design.

e StableLines for pipeline on-bottom stability
based on DNV Recommended Practice
DNV-RP-F109.

e FatFree for analysis of free spanning
pipelines according to the DNV
Recommended Practice, RP-F105.

e 0S-F101 Code Compliance is related to the
re-issue of the DNV Offshore Standard for
Submarine Pipeline Systems.

e RP-F101 Spreadsheet for assessment of
corroded pipelines in compliance with
DNV-RP-F101

e Simbuck for simplified global buckling
analysis of submarine pipelines
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Sesam Manager

Last revised: December 5, 2016. Describing version 6.4-02.
Sesam Manager manages Sesam analyses of any kind, from the simplest to the most comprehensive.

An analysis job is Sesam programs (applications) organised as activities in a workflow. The workflow
may be of any length and complexity. Any other program/application may also be added to the
workflow, e.g. your own program or an MS Office application.
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Sesam Manager

Sesam Manager takes care of the data flow between the Sesam programs. The default file operation is
transparent and can be modified to meet special requirements. Any document and file, e.g. analysis
specifications and reports, may be attached to the job.

Based on the JavaScript® scripting language of Sesam Manager a job may be exported, edited and
imported to establish a new revised job. The scripting language plus a built-in import/export via ZIP
functionality allows jobs to be transferred between users.

The purpose of Sesam Manager is to:

Be a common starting point for all Sesam programs

Ease the execution of Sesam programs and establish parts of the input

Organise execution of the Sesam programs in the proper sequence for the task at hand
Manage the files involved in an analysis project

Establish workflow templates for analysis tasks of any complexity

Provide easy archiving of an analysis job with its input and results files and attachments
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Sesam Interface File

The Sesam Interface File shown in the figure above is comprised of a set of files as illustrated by the
simplified Sesam overview figure below. Only Sestra and Splice are included since a part of the Sesam
Interface File, the Matrix Interface File, is mainly used for communication between these two programs.

Sesam Manager

HYDRO-
DYNAMICS

L1.FEM + L3.FEM + ...

Sestra

linear
statics and
dynamics

POSTPROCESSING

Splice
structure-
pile-sail
interaction

T1.FEM + T3.FEM + T21.FEM + ...

Sesam overview with focus on Sesam Interface Files

The Sesam Interface Files are comprised of the following:

Input Interface Files — e.g. T1.FEM, T3.FEM, T21.FEM, etc.

The model created by the preprocessors is contained in these files. The number in the file name
can be any number from 1 to 9999 and is used to distinguish separate models (e.g. panel mesh
for hydrodynamic analysis and FE mesh for structural analysis, different versions of the same
model, different superelements, etc.). The short names T-file and FEM file are often used for
these files. The contents of the file is:

o FE/panel model with nodes, elements, material, boundary conditions and loads
o 2nd or higher level superelements

Loads Interface Files — e.g. L1.FEM, L3.FEM, etc.

Hydrodynamic loads computed by environmental programs are stored in these files. They pertain
to corresponding Input Interface Files: L1.FEM belongs to T1.FEM, L3.FEM belongs to T3.FEM,
etc. The contents of the file is:

o Hydrodynamic beam line and surface pressure loads, deterministic or transfer functions
o Inertia and gravity loads
o Point loads from anchor or TLP elements

Matrix Interface Files - e.g. M21.SIF (or M21.SIU or M21.SIN)
These files are for exchange of matrix data like stiffness, mass, damping and loads. The most
common use is exchange of data between Sestra and Splice. The contents of the file is:
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o Stiffness, mass and damping matrices
o Load vectors
o Nodal displacements

e Structural Results Interface Files — e.g. R21.SIN (or R21.SIF or R21.SIU)
Structural (FE) analysis results are stored in these files ready for further processing by a
postprocessor. The short names R-file and SIN file are often used for this file. The contents of
the file is:

o FE model (= Input Interface File)
o Nodal displacements

o Beam forces

o Element stresses

e Hydrodynamic Results Interface Files - typically named G1.SIF (or G1.SIU or G1.SIN)
Hydrodynamic rigid body motion results are stored in these files. The short name G-file is often
used for this file. The contents of the file is:

o Transfer functions for rigid body motion of floating structure

o Hydrodynamic coefficients

o Sea surface elevation and offbody kinematics

o Transfer functions for base shear and overturning moments for fixed frame structure
o Transfer functions for sectional loads

o Transfer functions for forces and stresses in selected elements

Tools for conversion between Sesam and other formats, i.e. CAE and CAD programs, is covered in
section Import and export features of Sesam below.

There are also auxiliary tools for manipulating the Sesam Interface Files:

e Loads Interface Files may be manipulated in various ways by the auxiliary program Waloco:
o Merge two and more files from different Wajac/Wadam/Wasim runs
o Renumber the load cases
o Conversion between formatted and unformatted (FEM extension for both)

e Results Interface Files may be manipulated in various ways by the auxiliary program Prepost:
o Merge two and more files from different Sestra runs
o Copy data from one file to another
o Conversion between formatted (SIF), unformatted (SIU) and database format (SIN)
o Result combinations may be created (alternatively to creating combinations in GeniE)

o Extraction of transfer functions for selected elements and results and storage on
Hydrodynamic Results Interface Files (G-file)
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Import and export features of Sesam

The table below presents the possibilities for import and export of model data between Sesam and other
CAE and CAD data formats.

FORMAT

WHICH DATA

IMPORTED BY

EXPORTED BY

SACS INP file

Structure, weight, loads, load
combinations, wave, wind loads on
members, pile, soil and code
checking data for member buckling
lengths and moment amplification
factors

GeniE

Prepost except
weight, pile and
soil data

StruCad3D S3D file

Structure and loads

GeniE and Prepost

(SDNF) file

and eccentricities

Spatial Technology ACIS | Structure only (surfaces) GeniE GeniE
SAT file
CadCentre PDMS SDN Structure only, member system lines | GeniE GeniE

Intergraph PDS SDN

Structure only, member system lines

GeniE and Prepost

GeniE and Prepost

(SDNF) file and eccentricities
Rhinoceros (Rhino) GRC |Guiding NURBS curves using a plug- |GeniE GeniE
file in functionality in Rhinoceros, plug-
in provided by DNV GL - Software
AutoCAD DXF file Guiding points and NURBS curves, GeniE
other curve definitions imported by
script functionality
Ansys CDB + SO* files Structure and loads Prepost Prepost

Nastran BDF + OP2 files

Structure, loads and results

Sesam Converters

Sesam Converters

STAAD.Pro STD file

Structure, loads and load
combinations

StaadToSesam

Hardware and operating systems

Sesam is supported on Windows 7 64 bit and Windows 8 64 bit.

Minimum hardware recommendation

This recommendation is for tasks normally limited to jacket and topside design analyses including wave
and pile-soil analysis. Also, hydrostatic and smaller hydrodynamic analysis in frequency domain can be

done.

e Graphics card: Preferably Open GL compatible. May be integrated with a processor (e.g. Intel
HD). If OpenGL is not supported then use DX9 as provided in the Sesam installation.
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¢ Memory: 2 GB

e Processor: 1.75 GHz - Dual core

e Storage: 100 GB

e Display: 17" supporting 1280x1024, alternatively laptop 15” supporting 1280x1024
Preferred hardware recommendation
This recommendation is for all types of Sesam analysis.

e Graphics card: Separate Open GL compatible graphics card (NVIDIA or ATI) with 512 MB
graphics memory. If OpenGL is not supported then use DX9 as provided in the Sesam
installation.

¢ Memory: 16 GB

e Processor: 3.0 GHz

e 64 bit operating system
e Storage: 250 GB SSD

e Display: 24" supporting 1900x1200 (or-1080), alternatively laptop 17" supporting 1900x1200
(or-1080)

Graphics driver

By “graphics driver” below is meant the system level software provided by your Graphics Card supplier
(most likely Intel, NVIDIA or ATI) to interface between Windows and the GPU. This is supplied with your
operating system or graphics card.

By “GeniE graphics driver” below is meant the software used by GeniE to interface with the graphics
driver defined above.

Use of DX9
DirectX 9.0 (DX9) is the preferred GeniE graphics driver and it is the default on installation.

DirectX 9.0c Runtime version 9.27.1734 distributed on June 2010 or a later version of DirectX 9 must be
installed on your system. The Sesam installer will install DirectX 9.0c.

Windows 7 and 8 come with DirectX 9 pre-installed. However, GeniE uses extra components so DirectX 9
must be explicitly installed using the Sesam installer or an installer from the Microsoft website.

The GeniE DX9 driver is supported on any DirectX 9.0 compliant graphics hardware (Microsoft Shader
Model 3) with the latest vendor-supplied drivers.

DirectX 9.0c was first released in August 2004 so older systems will not support the DX9 driver.
Use of OpenGL

GeniE supports two different OpenGL drivers. The standard GeniE OpenGL driver is a legacy driver that
attempts to support all OpenGL 1.1 hardware.

The GeniE OpenGL2 driver is a shader-based driver that is offered as an alternative should a user
encounter problems with other drivers. It attempts to support all OpenGL 2.0+ hardware.
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FEATURES OF INSTALLJAC

FEATURE DESCRIPTION

Launching from barge The jacket launching from a single or multiple
hinged barge may be simulated.

Free floating of the jacket and barge Free floating of the jacket and barge after
launching may be simulated.

Upending of jacket The upending of the jacket may be done using
cranes, hooks and member flooding.

Launch loads The member launch loads for a jacket stress
analysis may be generated.

Hydrodynamic forces on barge The hydrodynamic and hydrostatic forces on a
barge or multiple hinged barges may be modelled

Installjac features





















































































































































































































































































































ABOUT DNV GL

Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations
to advance the safety and sustainability of their business. We provide classification and technical
assurance along with software and independent expert advisory services to the maritime, oil and gas,
and energy industries. We also provide certification services to customers across a wide range of
industries. Operating in more than 100 countries, our 16,000 professionals are dedicated to helping our
customers make the world safer, smarter and greener.

SOFTWARE

DNV GL is the world-leading provider of software for a safer, smarter and greener future in the energy,
process and maritime industries. Our solutions support a variety of business critical activities including
design and engineering, risk assessment, asset integrity and optimization, QHSE, and ship management.
Our worldwide presence facilitates a strong customer focus and efficient sharing of industry best practice
and standards.
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