SOFTWARE

Sesam ™ 1 45 years of success
Be data smart in strength assessment of ship and offshore structures
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Large potential for wasting project time
because of poor data translation, error
checking and validation

Industry Perspectives

A Time wasted in modelling errors or poor data translation is costly

Data
System 1 Structural
Model errors

Can |

System 2 _ guarantee
dynamics 100%

‘\ accuracy?

Environmental

System 3 loads

Poor

Hydro
translation

Pile/soil data

System 4
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Poll 1

Do you have software tools that cause inefficiencies due to lack of integration?

1) Yes, but i1 tds manageabl e
2) Yes, and it requires too much manual rework
3) No
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Sesam 1 a complete system for engineering
of marine and offshore structures

Sesam is owned, developed
and maintained by

DNV GL T Software,

a division in DNV GL
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Sesam 1 a 45 years success story

the most complete system

A Strength assessment and sea
analysis

I Combining the best from finite element,
radiation/diffraction & Morison theories
and pair it with engineering expertise

-keeping

A Used to design ships, offshore floaters,
offshore fixed installations, offshore wind
turbine foundations and marine systems

I API, AISC, NORSOK, EUROCODE, ISO,
DNV GL, CSR -H, ORS

A Covers all engineering tasks and marine
operations during the lifetime of the e.g.
structure, risers,  umbilicals and pipe lines

I Design, modification & life extension

A More than 250 organizations use Sesam
t housand of users
quality & support every day

r el

The Oseberg Field designed with Sesam

GBS, Topside, Jacket, Living Quarter, Heli - deck,
Bridge, Flareboom , Subsea template, Riser, Pipeline

0 C,Q)nstrljcti(;n, Qar%porta%orf, nTarihe Gpeiratign,n cy,

installation, in  -place, modification, life extension
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The uniqueness of Sesam I one system for all

Risers, umbilicals
mooring, pipelines

Fixed structures,
topsides, GBS, OWT,
Common subsea templates

Model and
Engineering
Platform

<

Sesam

Ships and
Floating structures, MOUSs, ship -shaped
topsides and OWT (FPSO, FPU)
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Be data smart and
increase your
efficiency

Sesam helps you to increase your engineering efficiency

A Best practice workflows with integrated data flow
I One data model and seamless data flow
I Pre-defined and custom built workflows

A Modelling and analysis

I Faster and intuitive modelling, re -use other data
I Mesh control and faster analysis
A Complete for fixed and floating structures

I Code checking and design iterations

I Earthquake analysis of fixed structures

I Fatigue analysis T screening and detailed
I Accidents and pushover analysis

A Quiality, verification and documentation

I Own verification and documentation of project

I Verification done by others
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Gain engineering efficiency by using one data
model for your hydrodynamic and strength
assessment analyses:

How can workflows and the Sesam
design loop help you?




Engineering efficiency drives the development of Sesam

Fixed Structures
One data model

In -place and construction
Deflections, stresses,

code - check, fatigue, earthquake

Ratio of Base Shear to 100-year load set

Major Damage
Serviceahility Limit?

Ultimate Strength

20
I Robustuess

10| 10037 Cado Ron)

_ pieectolerance) _

=~

Non-Linear Response

Asset Integrity Management
API RP 2SIM compliance, structural redundancy,
Consequence and Probability of failure, RBUI

Sesam
Common
Model and
Engineering
Platform

Transportation, lifting, launching

Deflections, stresses,
code - check, fatigue

fatigue, push

Modification, life extension, requalification
Corrosion allowance, weight control, deflections, stresses,
-over, collapse, accidents, boat impacts

1.937067e-001

1.7680622-001
1.639056e-001
1.4900512-001
1341046e-001
1.192041e-001
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Floating Structures
Seamless and complete
data flow

Engineering efficiency drives the development of Sesam

Coupled
y motion,
i mooring/riser

Modelling

Local fatigue
assessment

Global
structural
assessment
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Workflows based on best practice

Workflows give time
savings and quality in
your work

A Our tools for modelling,
structural & hydrodynamic
analysis include pre -
defined analysis setups for
the most frequent analysis
you would run

I Data flow is automatic

-
Create Linear Static Analysis

A Our tool for more

complex workflows
includes pre -defined
workflows that will
ensure dataflow

I Spectral fatigue

I Hydrodyn . analysis

o]

Name I My_anialysis|
¥ Use Partial Meshing ¥ Lock concepts after meshing (ol
¥ Automatically import global loadcases

r~ Available activities

¥ Meshing

™ Hull Girder Load Adjuster

I~ Wave Load Activity

¥ Linear Structural Analysis

[ Tension/Compression Analysis
[~ Pile Soil Analysis

¥ Load Results

* Static

" Eigenvalue

1 FEM analysis units —52

Length I m - I

Force N -

Temperature | 4= = I

OK I Cancel

-
Create Job

===

Mame and folder of new job:

lob name:
SpectralFatigueCflacket

Create job in folder:
C:A\DNVGL\Workspaces (=]

Select Template:

Mone -

MNone

Built-in
GeniEModel_Sestra_GeniECodeChk
GeniE_HydroD_Postresp_Xtract_Job
GeniE_Sestra_Xtract_lob

Simple_Frame
| T —

A Make you own workflow
based on your best
practice and share in your
organization

I Procedure & workflow

I Include non Sesam
programs like e.g. Excel

I Pre & Post scripts

I Include attachments,
e.g. drawings, check list
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The one unique data
model ensures very fast
design iterations

The importance of the Sesam design loop

40 -60% of engineering time
often spent in evaluation
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Poll 2

When doing re -design/design iterations, do you:

1) Use one integrated tool (no manual data transfer and rerun)?
2) Manually update input files and rerun all analysis?

3) Not applicable
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Modelling and analysis:

Sesam makes you faster. How?
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Easy and intuitive modelling is core

One data model
only T easyto
change and to share

A One concept model for all

I Fixed structures and floating structures
A Repetitive modelling

I Insert beam, divide beam, properties
A Complex modelling

I Curved surfaces, divide hull by adding
transverse bulkhead, leg/inner piles

A Load definitions
I Independent of structure
I Equipment modelling
A Define environment
I Wave, current, wind, soil
A Define code check parameters

I Members, tubular joints, plates
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Efficiency because of concept model and one data model

Easy to make and
edit T connectivity
always maintained

A Concept modelling

Beam connections automatically made when making a model

&

Automatic update of connectivity when delete, insert or move

Always connection between beams and plates

A Equipment loading

Line loads automatically applied to beams when intersected
with footprints

Load generation controlled by load interfaces

Loads always updated when moving equipments or
deleting/inserting beams

A Detailed model(s)

Automatic convert from beam to shell
Auto connect beams to shell

Full control of mesh quality
Automatic meshing and editing

Integrated analysis
Seamless transfer of loads from rest of structure
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Speed up modelling I Example 1

A Interactive modelling by snapping onto eccentric models and auto update model
when eccentricities change

I Divide eccentric members

I Add new members to eccentric members

X W AutoCan

Divide or add new members to eccentric members was a tedious process T this is now very easy to do
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Eccentric modelling
works as regular
modelling

Speed up modelling I Example 2

A X-joint modelling and adding horizontal braces | B8 j;ﬂ{' e S| | O S ﬂ

estrict snapping to plane

:;5.277859 m }‘4.277859 m
:J- . /// u.
,.‘"‘ \\\ yd ’ \‘I“.
/ . \
4"‘ //<\\ \\
/ e N \
/// \\ h\‘a
,-"‘f s \\ '\,\ Snap plane Information (F11 toggles on/off)
M/16759 m 0416789 m
/ \ X I\“ z IPomt,.'\c'ectorla—Pclmsl )
L L ‘J."; l“-‘l‘l L ‘ Z-coord: | 6.5 [m]
Two legs, two braces, four Braces have been flushed to Bm20 is inserted by use of
tubular joints outer chord ARestrict snapping to
ViditBars iy # # @ASNSANE L 0 S e P a gy =S e

Local System Beam offset IBeam end sniping | Hinges | Split Points | Move End I Translate I Buckling |

IEJ CurveOffset F:B LinearVaryingCurveOffset{CurveOffsetatBeamPlanelntersection{Bm2, ZVector3d(), Curul}‘
rLinear varying offset

& - |OffsetEnd 1 &Cur\reOﬂ'setAtEeamPIaneIntersection{BmZ, Zvector3d{) @7
fh=| - |OffsetEnd 2 &CurveOﬂ’setAtBeamPIaneIntersecﬁon(Bm18, ZVector3d() @2 y
[ Use local system 2 k.
Bm20 automatically inherits relevant eccentricity details More beams inserted by use of
from Bm2 & Bm18 ARestrict snapping to
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Speed up modelling

I Example 3

No longer a need to
manually convert
soil reports to
analytical data

format

A Converting soil data from a soil data report

Pile Diameter = 2438 mm
Gepm T2 DATA
m STz [ v [z | ve) | 23 | v [z | e [ 26) | @) | 2) | T | 200 | e | ze)
00| ao| 25| oo|mms
oo| 20| 28| 20| mmo
ao| 1z| 39| a2z| 7e| as| ws| as| we| sof 24| a4 40| 280
oo| 42| 39| 7o| 7e| tos| szs| 12e| 1| tenf 44| 2 12| z=Ea
00| 42| 39| 7o| 7e| tos| szs| 12e| 1| 1e0f 44| n2 12| =m0
00| s1| as| 13s| 7e| 203| s | 23| 1es| 270[ 44| 210 218 280
00| ee| as| 1o| 7e| tes| ms| 1we| 1ws| 220( 44| 7o o zme
00| w1 ae| 13s| ve| 03| ms| 23| 1es| 270[ 44| 210 218| 280
00| 60| 3s| wo| 7e| 150| 18| 80| 1ws| 200( 244 00 100| zB0
00| s 30| 2 78| 38| 10| 08| 10| 50| 244 360 0| 288
00| 00| 25| #0020
00| e70| 25| #70| a0
00| ero| 25| aro| 2o
ao| 1s| 38| 17s| el a3 ms| 1es| 80| 244| 200] 4as| 20| 20
00| 125 39| zs| 7e| mE a0 | 05| azo| 24| 300 4ss| 0| zes
00| seo| 25| seo|mms
00| seo| 25| seo| s
ao| 1es| 39| 2rz| 7e| 43| 12s| 4e5| 10| ooo| 244 | 4a0| eae| wo|zee
00| 240| 39| 200| 7e| eoo| s2s| 720| 165 soo| 244 | os0| sae| so|zee
00| soo| 25| s0o| a0
00| soo| 25| s0o| a0
00| s00| s9| soo| ve| 7s0| s2s| wo| 185|000
00| s00| 39| soo| ve| 7s0| s2s| wo| 1851000
00| se0| 25| seo|assso
00| e80| 25| 0|
00| so0| 25| a0o| a0
00| soo| 28| a0o| a0
00| 480 s0| 7s0| 7e|n2s| sae|so| 1es|s00
00| 480 s0| 7s0| 7e|n2s| sae|is0| 1es| 1800
00| s25| 0| ers| ve|ima| sae|wrs| 1es|is0
00| ers| 0| i2s| e was| sae|2s| 10| 280
an| o7o| 25| a7o|mmo
ao| o7o| 25| aro|mmo
00| ore| 39| 1az| 7e|tmes| 1z |am2s| ten|ze0
00| 720| 39| 1200| 78| 1m0| 120 |200| 1es |00

= Unit Selection: [Twe 1 v] Minimum layer thickness: 0.1 m
" T=kNfem*2 Z=an
P =kNfem ¥=am
Q=kNfm*2 Z=amm
an

1

Notes
“Ts koad in kiopascals, (KPal

2.°Z"is dipl

(acement in mikmaiers, frm]

3 Dot for tension ana

Jon concide.

A typical soil
data report

Add Soil Curve

ok Gve ype:

[¥/] Use Constant Values

Depth Below Mudine:  14.90 m TFactor: .0001 ZFactor: 4539 Symmetric Data
T Wfam~2) Zfeml] Date: 13 Oct 2015 17:00:32
T-Z Curve
0.00 0.00
8.10 390 2
13.50 7.60 2
0.3 13.90 2
2430 19.50 hid
27.00 24.90 ="
0
2160 48.80 A
21.60 27860 Sg
=8
=2
o
0
o .
0 50 100 150 200
Z[cm]

Paste Multiple Curves |

<< Back Next >3

isplay all T2 Curves

Save Data to file

Depth Curve Type
100 TZ
2 155 TZ
3 3: TZ
4 345 Tz
5 980 Tz
6 9.95 T2
& 1505 TZ
9 2790 TZ

Generate 35 File

Import the data report and automatic
conversion to analysis format. Flexibility to
check and change if needed

The soil data imported
and ready for analysis
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The Computed and
Manually defined
section properties

Speed up mode”ing T Example 4 are used in analysis

and code check

A Include fillets in | and L profiles A Edit all section properties

g M (7 15eet ==
B ' I Section u =
W Edit general
I X HE200A - I Edit general Heght  |0-18m m92
Width 0.2m mG7
Height IO.lQ m m@? Y web 0.0065m m@?
Flange  |0.01m mg?
Width 0.2m mae Flet
~ Thickness Radus  [0.025m 92 ‘
Y [r—————————————————— Flange Thickness ‘Shear Factors
Web 0.0065 m ma? a T . Tt
Flange 0.01m m'3? ?ﬁfmﬁ N Height | 2 !
F4 J_ i
Fillet L’:Wi""‘g‘ e
Radius I 0.025m mge
-DK Close Apply.
Flange Thickness Shear Factors
L = _ T )
‘web Height | 2 1 # " General Derived =
Thickness

z l Fabrication Iﬁ
Unknown - HE200A_E |
fj —wWidth—] method I Xz ! [z, ~
Y

Area Io,oosm'\;z mo2 ! Wz min |0.000133?924424m’ m~3

I |1.93564041?e—0?m" mA4 Shary |0.002652038514m";maz
Iy |4e-05n'|"4 mAa Sharz | 0.001112639255 m™: m~2

oK Close | Apply I

Iz 1.5e-05m"4 m~4 ! Modified value
wz  |om*  mea || = Computedvalue is: 3.847685975e-05 m4
1 Generl Derive == ———— Ratio modified/computed is: 1.03959
Wimin | 1.935640417e-05 m" m~3 G
X HE200A [ s ——
Wy min | 0.0004050195763 m” m~3
Area  [0.005641508552 M~z mag Wamin | 0-0001337524424m” mag
w [T s Sy [FOTTT e i Wipy |0.0004495609646 m° mA3
Iy 3.847685975¢-05 m* m~q Sharz | 0.001112639255m~Z mag
o [Lmmmmmsen mea s [0 m I 1 Wipz Io.noozossqaegnﬁ me med
P [T sheenz |-L38777B1e17m m

Wxmin [L9355402172 05 m~ a3 sy 0.0002247604623m” ma3 I 1—
Wy min | 0.0004050135763 m” ma3 sz 0.0001008978125 m” m~3

Shear Factors e e Fabrication General prop
I O method Unknown - et Manual -

Fabrication General prop
method | Unknown 2 [ [Computed =

(a4 | Close | Apply I
Close apply
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Speed up modelling

I Example 5

No longer needed to
add extra member
data in code check

model

A Complete code check definition on structure concept model

I Now easier since all can be defined on structure concept model i

the new

definitions to structure concept model are highlighted below

-
u ' Edit Beams - ® » .- " . 0 . | pS q
1
ipi i i Bucklin [
Local System | Beam oFFsetI Beam end sniping I Hinges I Split Points I Move End I Translate q 7 Edit Beams » o o™ O S 4 a | 5 |
~Buckling data in beam local system =
Local System I Beam offset | Beam end sniping I Hinges I Split Points I Move End | Translate Buckling

—about y-axis
Budking length (LY)

Beam Length *|mg?

Effective length factor (K1) 1 @e

Moment amplification (MampY)

I Formula A +| G2

—about z-axis — v y-z symmetry G2
EBuckling length {LZ)

Effective length Factar (KZ) i

Moment amplification (MampZ) I Formula A -

Beam Length “Im

 Stiffener Spadng
Member None vlm@k‘
Cone

None vlmQ’
1 vl

EBending coeffidient

Stiffener spacing member

m Spacing for the uniform cross section parts of
the member, both pipe and non-pipe section
members.

rLength between lateral supports
Top flange

None - l m
None - l m

I Remove buckling from selection G2

Eottom flange

OK Cancel

Apply

Buckling data in beam local system

~about y-axis

Buckling length (LY}

Beam Length vlmQ?

Buckling length {LZ}
Effective length Factor (K23

Morment amplification (MampZ)

Effective length factor (KY) 1 i
Moment amplification (Mamp') I Formula A - l e
—about z-axis — ¥ y-z symmetry G2

Beam Length - l m

1

Formula A vl

rStiffener Spadng
Member I Mone - l me?
Stiffener spacing member
ez INDHE :I' [ m Spacing for the uniform cross section paris of
the member, both pipe and non-pipe section
Bending effident |1 le? members
[~Length between lateral supports I
N
Top flange I Maone - l m |
Bottom flange I MNone vlm Unbraced length top flange
m Unbraced length at top flange
I Remove buckling from selection G2
U
oK. | Cancel | Apply | '
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Speed up modelling I Example 6

A Previously it was needed to run a utility tool to convert the pile and soil data used
in a linear structural analysis including a non -linear pile -soil analysis (i.e. by use
of Splice)

A This is no longer needed as a Splice analysis always will create the pile and soil
data for use in Usfos

Automatic data '
conversion

of pile and soil data

Linear model (GeniE) with Non -linear model (Usfos)
pile and soil data with pile and soil data
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Beam/plate models
and their loads will

be converted to a
true concept model

Re -use other data -1

A For fixed structures i1 from Sacs

I Import structure, segments,
concentric members, sections,
materials, loads, weight, load
combinations, wave load data,
multiple water depths, sea state
dependent coefficients, marine
growth data, wind velocity, wind
area, pile, oOowishbon
code check data, cone and joint can
reinforcement

A From StruCad3D & StaadPro

I Structure, sections, materials, loads
& load combinations
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Re - use other data -2

FEM files will be
checked and user
guided through
repair options

A Import curves and create surfaces

I Import cross section data from
Nauticus Hull

I Import DXF curves from CAD
systems

I Import curve data from Rhino 3D

A Import surfaces

I From NAPA via Sesam Hull Translator — — _—
B Adjust FEM repair options
I Vla the ACIS .SAT format Point tolerance: | 0.01m ma?
. rMode criteria —Element criteria
A Import complete models (structure & W Overappingnodes 97 ¥ Overapping dements 92
. [~ Mode overlapping element 2 [ Element to triangle criterion G2
pro pe rtIeS) [~ Disconnected nodes G [+ Intersecting edges criterion G2
W Sestra trifquad witeria G®
I Via the Sesam FEM format (Nastran, [, e ceners 97 022
v Short edges 2 0.01m m
Ansys , Napa Steel, Aveva) W lageanges 92 [mdes  deg
0K I Close Apply
DNV-GL

24 DNV GL © 2017 04 May 2017



Mesh editing is easy
and the end result is
always part of data

storage and sharing

Full control of mesh quality

A Automatic meshing gives often a satisfactory mesh layout. In some cases it is
necessary to edit or to refine the mesh to achieve the desired quality (details,
mesh for fatigue etc.)

A Below are two examples of autogenerated refined mesh I the user does not need
to make the transition between coarse and refined mesh

2m
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Make possible
something that was
impossible to do
before

Faster analysis

A Time and frequency domain forced dynamic analyses are now 30 times faster
than before

I Faster analysis 1 typically 20 min vs 11 hours

I. Many more Wave Ioad Conditions Can be included 0.0004252003273

0.0001591838663 § #

-0.0001068325948

I Run much larger analysis than before

I Automatically detect steady state for use in fatigue

I Automatically create RAO and base shear

A Linear static analysis of 3 Cargo Hold Analysis and topside analysis without
environmental datais 3 times faster than before
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Fast, modern and
gives the report
users want

A significant improvement of stability analysis

User friendly Robust Flexible Reportable Reusable
srengthplo ' Select concepts. [E=RE=R )

Select the concepts

4 & Workspace

4 = Workspace

l 1 Models |

©  Environment

© b4 Properties
£ Stabditef 4 Fl HydroModels
= StabilityProperties
RS 4 F1 Cargo_ModuleT10
4 11 Models FH CompartmentModall
Bl ComptModel & Lightship
Cargo_T10
Bl Lightship Josssi R tetetpeet oA E
= DR 4 J s Ballast_departure i
EY Cargo_T10_Module 3 Hydrostatics and MaxKe 914 LoadCrossSections1 i
ol ol T s L[], 1161 A | bl N
i Cargo_T11 Rig P R A 4 |, HeelingForceModel2 i
d i3 e o s | | ProjectedAreaiWindHeelingMoments1
4 F1 HydroModels N T O
,  E= Ba oom mm omo ydrostaticsTablel
A 1. G194 L
F1 Cargo ModuleT1o B I B B I O |« & anases
W PanelModell : e on e By briri b @ StabilityAnalysis1
B CompartmentModell ,  Hmt @R @ EE omms ogn 91 stabilityRuleCheck
: fréered o ia ke e e TT MaximumKgAnalysisl
ih LightShip s i Rk iR xR dub e e Ml
., Eme Wb dW 0 A BRa 5 Strengthanalysisl
& Cargo.TI0 N B EEE N o
4 by Ballast_departure PoomE a8 g pe oma ok B ViewSettings
B CompartmentContentsl coE B e B
»  Em, . i f#g @E gL | |
S T A -

rﬂ DamageCasesl

Application

Ship Offshore Temporary cond. Stability Motion&Acc . Structure
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To the benefit of our
customers who have
asked for this

Advances in hydrodynamic analysis

A Include low forward speed A Compute added A Free surface damping
in frequency domain resistance for vessels A 64 bit software
analysis (wave/current with forward speed

' i : : : A Larger model
Interaction) (time domain analysis) arger models

A 2 times faster

Damping zone

—=— WADAM '+

——WASIM 4

“— WADAM !

Drift force V=0.6

—<—WASIM 7.0

6.0 O,L
5.0 Lo

g

® < 0 f §I_I © Nakamura 1977

£ 30

a g \O = O Fujii 1975 . .
s s M Wave elevation in gap

o} 0.5 1 15 2 2.5 3
Lamda/Lpp

Blue: No damping
Red: With damping

Elev
O L N W B U B N ® W
- P S —

Frequency
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Complete functionality for structural
assessment during new design, operation
and life extension of fixed and floating
structures

ULS, FLS, ALS

Completeness means no need for using
multiple tools I fewer data transfer
problems, lower license costs, lower
training costs




Very fast to do member
re - design and
completed design

Code checking i API, AISC, ISO, NORSOK, EUROCODE terations
A Member code check A Tubular joint check A Topside floater
I Normally deterministic I Normally deterministic I Integrated floater
loads loads analysis (frequency or

deterministic loads)

I Accelerations
I RAO

UfTot

<0.01
W >=001
W >=05
>=08
H >=1
m >=133
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The effective flange is
automatically handled
in the code check

Plate code checking

A When topside/deck is an integrated plate construction instead of typical I/Box/L
profiles

A Plate code check according to NPD, DNV RP -C201.1, DNV RP -C201.2 ( Puls), API

stiffener

Plate

Stiffener
Girder
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Supporting both
earthquake response
spectrum and time
history response

Earthquake analysis and code checking

A Response spectrum approach strength level
earthquake analysis and the code checks based on
API RP 2A 21 st/22 nd |SO and Norsok

I User defined ground response spectrums gives flexibility

I Multiple modal combination methods provided by the
program

I Comprehensive static and seismic load combinations to
ensure the safety of each member and connection

I Fully supporting the member and tubular connection code
checks according to the latest APl RA 2A edition

A Ductility level earthquake design analysis

I Support non -linear time history response analysis from
the ground acceleration time history

I Include both the plasticity of the structure and the non -
linear soll

I Use the linear model as basis to increase the efficiency

32 DNV GL© 2017 04 May 2017 DNV-GL



Sesam is the only tool
that gives all options
for fatigue calculations

Member fatigue

A Deterministic, stochastic, spectral, time domain fatigue and simplified
deterministic

A Static or dynamic structural analysis

A Periodic or non -linear time domain wave loads

A Fatigue accumulation

The damage of each hotspot can be accumulated automatically, Sesam is alone to do
this
The analysis models are different in the various fatigue analyses. Previously time

consuming hand caIcuIatlons at key Iocatlons had to be used to accumulate the fatigue
g > M | BRSSO X

In -place Transportation In -place Transportation Accumulated
analysis model analysis model fatigue results fatigue results fatigue results

33
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Fatigue of plated structures

Sesam supports sub -
modelling as well as refined
models in global model

Workflow manager

Modelling, Structural analysis,
code check and fatigue

Sability and
wave load analysis

Mooring and riser
analysis

34
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Non -linear analysis i ipusdhver 0, acci

dent s

A Used in new design, operation and life extension

I Static and dynamic non  -linear pushover analysis due to design
wave condition (e.g. to find Reserve Strength Ratio RSR)

I Static and dynamic non  -linear analysis due to large
deformations and accidental loads (dropped object, ship impact,
blast & fire)

A Gaining performance and quality

I Non-linear dynamic response analysis based on true non -linear
theory and not only a dynamic response based on linear

assumption

I Unloading is key in non  -linear analysis; the unloading process is

handled accurately

I Automatic detect steady state and very fast analysis; purpose
built solver

I Use the linear model as basis to increase the efficiency

Jacket Model
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OWT foundation analysis

Fully integrated with

Bladed,

BHawC or

generic time history
turbine loads

Sesam,
GeniE
Modelling

A\
A

Bladed, HawC2, ...

Wave load computation
Wind load computation
Structural analysis

Sesam,
Fatigue Manager
(Wajac, Sestra)

Wave load computation

Structural analysis

Load time

\ /\/\/

YAVA
LA

Sesam,
GeniE
Modelling

Bladed

Wind load computation
Wave load computation
Structural analysis

Sesam,

(Framework)
FLS and ULS
analysis

Results

Fatigue Manager

Sesam,

Fatigue Manager
(Framework)

FLS and ULS analysis

Sesam,

GeniE

Jacket design
Fatigue Manager
(Wajac)

Wave loads

Sesam,

Fatigue Manager
Reduction into
superelement and
load files

Full model and

wave
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Re-use wave loads
Structural analysis

Load time
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(Framework)
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Verify and document:

Less work for you. Less work for
those reviewing your work.




We focus both tabular reports and graphics

Colour coding makes it easy
Ai-how!l 0 expert
review a model

for

A Tabular reports are necessary because of precision

A Graphics (pictures) speed up the understanding of a model

Name Description Area [m"2] Ix [m™4] ly [m*4] Iz [m"4] lyz [m*4] | Wxmin [m*3] | Wymin [m*3]

Wzmin [m”3] | Shary [m*2] | Sharz [m*2] | Shceny [m] | Shcenz [m] Sy [m”3] Sz [m"3]
Wpy [m*3] | Wpz [m"3] Method

HE200A | NVS lib; HE 200 A NS-EN 10034 0.005105 | 1.93564e-07 | 3.50945¢-05 | 1.33372e-05 0| 1.93564e-05| 0.000369416
0.000133372 | 0.00264371 | 0.00112106 0 0| 0.000203481| 0.000100898
0.000406963 | 0.000201796 | Computed

HE200A_E | | Section, h=0.19, w=0.2, wt=0.0065, ft=0.01, fr=0.025 0.006 | 1.93564e-07 4e-05 1.5e-05 0| 1.93564e-05| 0.00040502
0.000133792 | 0.00265204 | 0.00111264 0|-1.38778e-17 | 0.00022478 | 0.000100898
0.000449561 | 0.000206544 | Manual

HE200A _F | | Section, h=0.19, w=0.2, wt=0.0065, ft=0.01, fr=0.025 0.0056415 | 1.93564e-07 | 3.84769e-05 | 1.33792e-05 0| 1.93564e-05| 0.00040502
0.000133792 | 0.00265204 | 0.00111264 0|-1.38778e-17 | 0.00022478 | 0.000100898
0.000449561 | 0.000206544 | Computed

RowE2

Elevation_22
RowD2

Elevation_14.4

Elevation_7.8

Elevation_0
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Very easy to update a
report after a design

iteration
Ve
A Word, Excel, text, web based
-
-
-
7 Report [
Define Report
Neme [sdfg2 =] ¥ Jounaireportgeneration | Modfy |  cancel | |
3 : 3 il
t <] - - ~Loadcase and Structure selection Select Loads and Sets u
GeniE D7304 Aot . S-A® Graphics Analysis:  AnalysisL
B Figure Loadeases: Al Loads ¥ LoopSets ¥ Loop Loadcases @2
1 Graphics =[] # FEMResults
-C1E] FEMBeam Force Enve | Structure: Mo Looping, All Structure ~ Analysis selection
11_Figure_Cellar_deck -C1E] FEM Beam Stress En i gz
e .08 Fm — D‘s;s:m\; —positons (for Beam Force, stress and pefl | | _oPo0 Y Menager fpiane =
| -CJE FEMModalMassFact | (& worstposition All positions (| R LI
~ME] FEM Node Reaction
[ -FAIE] FEMMNode Dispiaceme | Number of fixed posttons per beam: || | | Analysis |Analysis1 =
-ME] FEM Beam Force -
Load Case | Description Al |
=2 -ME] FEMBeam Stress o o I — ST
-[JEl FEM Beam Displaceme H(;m:::rgt ;f:::tswess =) O B LC_ﬂar.e LoadCase MNone
E . [ Fe LC_heli LoadCase
2 | [ bs Max Vonhises [ k7 LC_mass LoadCase
- [¥ Max { Min Sigaex BHLC_total LoadCombination
Fipum(5e Caa.onk)
Al hotspots
12 Eigure Topside_complete
= 1~ Shape (for Beam Deflections only)
" Linear " cubic @ Cubic . | _’I
Number of interpolation points per elemen|
r~ Structure selection
Set | Description = G2
& Celar_deck Reqular Set
O @ Joint_prior Regular Set LI
s ] # Main_deck Reqular Set | MNone
r I j ] @ myloint Regular Set
] @ row_1 Regular Set
" Save Report [ #row_2 Regular Set
Report format: | WordXML - D & Row_3 Regular Set
Fil : d D 4 Damdar Gat hd
ile name: Is ifg2 Save View :_ll I _’l—l
-
|
H
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Instead of reading an
output file and extract data
to Excel T now itis a single

. . . . lick t ke the 2D h
We are on the move to simplify results viewing Fiee o make e S grapns

A Example showing pile capacity and pile code check results T Aishow me r1 es:i
Pilel: Pile capacity versus length (Pile weight included) Maximum U.R.
o _ o 1
2 ]
o o
N N T
N E
= : =
— o ] c O
§ V7 oY 7T
g g1 ©
IS 3
2 8 58
L o] o
[H o
S ] agl]
3 |
0 10000 20000 30000 0O 01 02 03 04 05 06 07 08
Pile axial capacities [kN] Utilization Ratio
Compression = Tension =*=+~ Pilel = Pile2 =*=-- Pile3====Pile4------
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We are on the move to simplify results viewing

Instead of using two extra
Sesam programs T nowitis
a single import to Excel to
make the 2D graphs

A Base shear from dynamic analysis

1.60E+03

1.40E+03

1.20E+03

1.00E+03

8.00E+02

Base Shear (kN/m)

6.00E+02

4.00E+02

2.00E+02

0.00E+00
0.00

Base Shear Transfer Function (0 Degree)

2.00 4.00 6.00 8.00 10.00 12.00
Wave Period (Second)

Base Shear (kN/m)

1.20E+03

1.00E+03

8.00E+02

6.00E+02

4.00E+02

2.00E+02

0.00E+00
0.00 2.00

Base Shear Transfer Function (90 Degree)

4.00 6.00 8.00 10.00 12.00
Wave Period (Second)
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No need to be a software
tool expert to view and
understand a model
results

The main benefits of our Structure EcoSystem

A Asset owners (or others) can review model, code check/fatigue results and
inspection findings on same model

A Various sub -contractors can do strength assessment and inspection management
on same asset(s)

Structure Ecosystem
The Digital Twin Viewer

The Sesam model is used by
Synergi  Structure

P T

Sesam for Strength Assessment

Synergi  Structure for Asset
Integrity Management
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To summarize




Sesam for design and strength assessment of Fixed Structures

A Engineering efficiency through
I Concept modelling

I Code checking & re -design and
design iterations

I Very fast fatigue analysis
I Accurate non -linear analysis

I Data model supporting new build,
operation and life extension

I Re-use other legacy data
A Supported by

I Competent technical support with
design experience

I Transparent licensing model

A Interaction with our solution for
asset integrity management
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