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About the presenter

= Name: Torgeir Kirkhorn Vada

= Position: Product Manager for floating structures

= Background:
— PhD in Applied mathematics/Hydrodynamics from University of Oslo, 1985

— Worked in DNV since 1985, with Sesam since 1997, with hydrodynamics since
1978

— Worked as developer and in various line management roles
— Member of technology leadership committee for hydrodynamics in DNV GL

Ungraded

2 DNV GL®©2016 02 May 2016 HydroD Input DNV-GL



Agenda

= Tuesday = Wednesday
— 8.15 — 11.00 Presentations - 8.15-10.00
— Input to HydroD — Statistical post processing (Postresp)
— Stability analysis —10.15 - 14.00
— Wadam — Workshop hydrodynamic analysis
~11.00 - 12.15 Lunch (Trym)
—12.15-13.00
— Wadam & HydroD
— 13.00 — 16.00

— Workshop stability analysis (Goliat)

Ungraded
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Scope of presentation

Describe commands needed for definition of environment and models,
and their properties

» Environment modelling
» Compartment properties
» Analysis models

» Sectional loads

> Loading conditions Lo

1 Rules

+ 3 Ansiyses
G Stabititynshysis]
[ StabittyRuleCheckd

Ungraded

4  DNVGL®© 2016 02 May 2016 HydroD Input




Sesam — a fully integrated analysis system

FEM files

L

aligs

Hydrostatic and
Hydrodynamic analysis

Hydrodynamic
coefficients

/N = ’_:.'.-'_

Coupled mooring and riser

analysis

Modeling

Automatic load transf

structure mod

Global FE analysis
and fatigue

\/

it
Structure with internal and

Local FE analysis
and fatigue

Global stress deflections and
fatigue screening

external loads

Ungraded
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Local stress deflections and

fatigue

DNV-GL
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HydroD — Main

modules

HydroD

Stability

Wadam

Ungraded

Wasim

Xtract / Sestra

Postresp
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How to start the program

= From Sesam Manager:

— Select the HydroD application
— Drag and drop into a job
— Or select New HydroD job
= From the Windows Start menu:

. DMV Software -
E Application Version Manager V3.0-0.
FLEXIm License Manager configurat
'@ Mauticus Hull Movember 2011 Patch
E;_j Mauticus Hull
Eﬂ Sesam Manager V6.2-03

| Applications
ES) DeepC 64 va.8-04
E Fatigue Manager ¥3.1-1615
Genif 64 V6.8-14
HydroD V4.7-01

m

= Select licenses to use:

— If not needed, a license can be
left for other users

Ungraded

s oeal]  zef

Hi 33

Save Save 55 XML 7R
All

| Save Import

E Sequence
= Sesam applications

Cutres

DzepC

Framework

Genif

Vimesa
PatranPre

a Pilgen
Platework
Postrep
Postrecp_time
B3 Picpust
Prese

Sestrz

Splice

Stofat
|__Fa

[ quawwar ot | [ e efesmpw | | venang 2[R

| HydiD )
jac \

 Sart x| HydroAnalysie® x| ¥

I HydroAnalysis

~

\ FydraDActivityl

HydroAnalysis - Sesam Manager 6.1-53

=
&
344 3 8 7, I @
[ [ [ | \
5 ¥wML 7P Run Run Select=d _ Stop Jobs Help
Job Activity unning
Export Process Havigation | Help
Properties - 0 X%
HydroDActivity
8 [soer x|
“ General

Crdinputhile E|C| i
CemmandlLinz 4.6-00%rogral

HydroltActvity1

DatabaselMame

DatabaseStatus [New -
Descriotion ‘ ] |T
InputMode Interactive v

Neme HydroDActivityl

ProgremVersion [4.5.0 32) %
Seectedlicenses Wadarr, Wasim, Stability T

Workspacs rkspacesiSME_L\HydroAnalysis\HydroDActivityl\ ... |
4 Seript
PreExecuteScr pt Activity-\HydroDActivityl_are_default.s | ¢ || . |[Edif

PostExecuteScript
Inits

Forcelnit [N
Lengthlnt [m

Temperaturelnit

wetivtyl' HydroDActivityl_post default,s |L|L]@|

| B Command Ovtput

L& HydroD - Select features to use

License | Use
1 Wadam [
2 WWasim |2
3 Stability [

[T Do not show this dialog again
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Wizard — A useful tool — H5

= Right-click Wizards to create a wizard

— Right-click the created
wizard to execute it

= Follow the steps for the
required input

= Using this to set up a
new workspace will
save time

Ungraded

Waorkspace browser
4 & Workspace
- ¥ Environment

" My Properties

» 0 X

1 StabilityProperties

o UL Models
» Fl HydroModels
i D Rules
o £ Analyses
-+ Plots

|—_| Tables

H Pictures

" Reports
o B ViewSettings
4 W Wizards

Concept steps

N StabilityWizardl

# | Execute

= | Rename

M, Cut

Ex Coov

N StabilityWizardl

Meorison model
Compartments
Darnage case
Openings

Heeling force model

Wind heeling moments

OB~

() Projected area wind heeling moments

i@ Shape coefficient wind heeling moments

() User defined wind heeling moments

Thruster [l

Bilge =l
Analysis steps

Stability rule check

MaximurmKG analysis

Strength analysis [

8 DNV GL © 2016 02 May 2016

HydroD Input

DNV-GL



Wizard — Wadam — H4

N\
Tools B8]

J 1{ ﬁ)ﬁ ﬁ m m ! Dimension 3
\ | &4 Mirror frransform,scale FEM file - Start from tOOIbar Or TOOIS

A Mew Wadam Wizard ... ] p u I I - d own menu

/ ﬁ_ MNew Wasim Wizard ...
{A¥ Mew Stability Wizard ...

@ Compartments Hydrostatic Balancing - A Ste p by Ste p g u Idl n g
Bl Automatic Compartment Filling th ro u g h th e m Od e I I I n g

{4 wadam Wizard Settings = FOU r mai n mOdeI types

(@ “wizard: |WadamWizard3

— Panel model

& Panel Model ¢ Morison Model ¢ Composite Model ¢ Dual Model

|forrnation Settings] . H

" Determiniztic time domain ™ Frequency domain @2 Morlson mOdeI
f* Element madel G H
L e o Composite model
v Foll darnping 7

I Stochastic roll damping 52 - Dual mOdeI
W Load crozsections o - - - .
 Load varster 2 = Individual information and
[ Compartrents g .
[ Frassurs panel o settings for each model type
W Offbody points L]
[ Second arder results a9
I D amping matrix g = i )
[ Critical darmping matri= L II""" WadamWizard1l
I Restoring ratriz 7 \ First step | o3 |
: . —> IEreate direction et Cancel |
Ok | Tancel
Ungraded

9 DNV GL®© 2016 02 May 2016 HydroD Input DNV-GL



Environment & location — H5

= Location Workspace browser - X
4 B Waorkspace
— Water & air density and viscosities |« % Environment
. Grav'ty Wi Locationl ﬁ Add Location
i LI Properties = Rename
— Water depth
Workspace browser S Al Properties » 0 X
4 & Workspace B [ ocation]
4 ¥ Environment _
| % Locationl | LDcatl.Dn
: I"I P Gravity 9 80665 m/s"2
StabilityProperties Water depth 300 m
o UL Models Water
» F1 HydroModels Density 1025 kgfm*3
P e Kinematic Viscosity ' 1,19E-06 mA2/s
b 85 Analyses
1+ Plots SL
: l—_l Tables Density 1,222 kg/m*3
L E Pictures Kinemnatic Viscosity 1.462E-05 m™2/s
Ungraded
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Environment folder — H4

- —[ ] GeneralModeling
= —[_7] Environment
— ] Ar
— 7] Directions
—z Location
— (7 Soil
— [ Water
+-—[ ] Utilities

Ungraded

Mame

FA7 ConditionT
Location . air

17 Location . infinite

=== Location]. seabed

i |_ocation water

g Location . waterSurface
™ CeaState]

Locations, (one ore more objects)
— Depth, density, gravity

— Referring to frequencies, directions,
spectrum etc., defined in Directions
and Water (hydrodynamic analysis)

Air

— Wind profiles (hydrostatic analysis)

Directions

— Direction set, directions
(hydrodynamic analysis)

Water

— Frequency set, spectrum, current,
wave spreading etc. (hydrodynamic

analysis)
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Create new Location

T D:\sesamprj\hydrod\wadim\test2\test2.hy = Use RMB on the Environment folder in
File Edit Wiew Insert Tools Help

the browser and click New Location
= B g &4 X | 7T @l
— Water data

oL H A-O-®-a -5 _ o _
— Air data (for stability analysis)

=+ — [ GeneralModeling .
5. 3 [ NOTE: There might be some default
— A Mew Location ...
% o values that need to be changed!
T Paste
— [ Soi =
] Water Figlds ...
4 — [ Utiities Save HTML Report ... 14 Create/Edit Location
- —D Hydratd odeling ‘@ Mame |Locationl -
— ColorPalettes
=y _g Hudrohd odels Gravity:  |9.80665 mis™2 [m/is™2]
+-—[ 7 HydroStaticinalysiz it | “Water ]l
— [ ViewSettings _ | ey [1025 Kg/m™3 [Ka/m3]
_ Wad_amnaly_slg Kinermatic viscosity: |1.1SB-DDE m 2 [m™24s]
_% ﬁzrr;?nalws Depth |300m (]
lWater ]
Diensity: |1.226 Ka/m™3 [Ka/m™3]
Kinematic wigcoziby: |1 AB2e-005 m™2/s [m™2¢5]
Cancel | Apply |

Ungraded
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Models and their properties

» Element models
» Hydro models
— Panel, compartment, mass, Morison models

Ungraded
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Models for HydroD/Wadam

Mass model Structural FE model

Morison model

Panel model Compartment model

My Myp Myz My Mys Myg

Myo Moz Myy Mys Myg 4 \

M3z M3y Mgs Mg

My Mys Myg

Msgs Msg

g Mes /

-~ =

Global mass
data or mass
matrix may

= For forces on
slender
members by

= For radiation/
diffraction

= For tank fillings = = For subsequent
FE structural

analysis

= Contributes to
mass

= May be ¥ or Y4

: the Morison be given
model if . : = Pressures on
symmetr equation Hydrodynamic directly anels mapped
y y _ pressures inside P PP
Computes Computes line tanks = Or structural onto FE model
motion and loads on beams model may = May be used as
hydrodynamic be used mass model
pressures on C C C
panels
C e.g. T2.FEM e.g. T3.FEM e.g. T4.FEM y
Y

e.g. T1.FEM

Ungraded

May be the same model, e.g. T4.FEM
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Element models

= Element models are imported into HydroD
— Predefined Sesam T#.FEM files
= Use in analysis as
— Panel model
— Mass model
— Compartment model
— Heeling force model

Waorkspace browser
4 & Workspace
4 f Environrment
# Locationl
"y Properties
L StabilityProperties

| C AL Models

» P HydroM E]_! Add ElementModel

~ D Rulex - Rename

= Models may have different length and mass units

= One model may be reused [ mows
several times 4 B Workspace

4 ¥ Environment

= A model will be displayed

- ¥ Locationl
when included |
*4 Properties
= Notice that an element » L StabilityProperties
model may be dragged 4 \d Models
F FEmodel

into HydroD

L' Properties

E Panel_model

Source

File name Panel_T1.FEM E]

Copy to workspace

| E Panel_rmodel

Model units
— Length unit [m vl
© Mass unit [kg vl

© F] HydroModels

Ungraded
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Workspace browser S 4 Froperties I

4 & Workspace F1 HydroModel2
Hyd ro mOdeI 4 ¥ Environment
. ) Coordinate systern
B Locationl
Propertics Baseline z-coordinate 0m
= The assembly of the models and " i :_l_ N . .
. .- . - StabilityFroperties
loading conditions to be used in an wep
- i . i 4 1d Models FPx 100 m
analysis, including their properties B Femode | -
= Right-click HydroModels to add new B} Panel model of _
4 ] HydroModels Stability rule properties
Concepts MODU type @ The model is
F1 HycroModell @ () Self-elevatin
— Panel model F1 HydroModell 1 e - ’
) Column-stab
_ Fl HydroModel2 (o] e
Mass model | ed:
i D Rl & Add concept 3 Add HeelingForceMaodel .
— Morison mOdeI % | = Rename Add LoadingCondition ]
— Compartment model . P ¥ cut Add MassModel
. .. ] e Add PanelModel
— Loading conditions | By Copy
e L Delet Add CompartmentModel
— Damage cases Ry 2 O Add LodingConditions
— Heeling force model k| [ S

4 ﬁ Visibility 3 Add MaorisenModel
— Load cross sections

4 Y Wizards

Add LoadCrossSections
Add Openings

Add Bilge

Add Deck

— Openings

w StabilityWizardl

— Hydrostatic table
— Etc.

Ungraded

W N0 E/HyBERED

Add HydrostaticsTable
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Panel model

= The panel model is selected from the imported element models

= Symmetry options may be used

— The model must be defined on the positive side of the symmetry planes

(positive x- and/or y-coordinate).

= Translation in x or y direction may be defined

Ungraded

Waorkspace browser =~ I X Properties
4 = Workspace W PanelModel
-~ ¥ Envirenment
. . Source
" M Properties
, - ] Element maodel
v oL StabilityProperties
4 Id Models Symmetry in XZ
B FEmodel -~ Symmetry in ¥Z
i Panel mode] - [C] Translation
4 P HydroModels
4 F1 HydroModell ©
| B PanelModell ™
g8 MassModell —

[E1] Banelmodel v]@ F)

E FEmodel
3% Panel_model
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View panel model

- A
Properties ~ 0 x
. PanelModell
J
Syrmmetry
Show symmetric parts
Plates
Show plates
Shrink
Show labels
Show edges
Solids
Show solids
Shrink =
Show labels
Show edges
Hydro pressure
Show hydro pressure arrows

Modgl
Properties

Ungraded
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Hydro model — H4

= The assembly of all the models to be
used in an analysis, including their

properties

= Definition of models in a multi-body

analysis

— Reuse existing hydro models

=-—[ 7 GeneralModeling
+-—[ 7] Erwironment
+-—[ 7 Utilities
-l "] Hydrokodeling
— 7 ColorPalettes

= @E Hudrokd odels

Eaed x MG Mew hydro model

FP

Stabilit

As basis to define{

loading condition
from draft AP &

i& Define Multi-body Model

14 Define Hydro Model

& Hydro model: |HydraModel2

™ Fived (% Floating T

[ Colurnn stabilized unit e

Bazeline z-position: |0 m [rn] )

AP w-position: lﬁ [m] g
FP s-pogition: 10m [mn] e

+-—[F HydoStaticd  New multibody model ~ ®  Nome: |MuliBadyModell
— 1 ViewSettings o
i
+ — Wadam&nal Paste \ : “ . . .
K 1 Hydro Model | Loading Condition | X-Translation|*-Translation| Z-Rotation |#
+o— ﬁ Wammﬂnal}l I 'ﬁj # 1 HydroModel LoadingCondition 1 0m om 0 deg
ﬁ WiEEIdS nrormanon 2 HydroModel2 LoadingCondition2 -1.75m O0m 90 deg
Save Report from Branch 2
Save Clean J5 from Branch s o
Ungraded
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Panel model — H4

= — F1 HydroModel2

[#-—[7 HydmProparties

o e —T7 LoadCross!

-—| 7] Rudders
e Thiusters
_11'1 LoadingCaonditi

&3 HydroStaticAnalysis

..... _[fr A CGANalysis

—Iﬁ HuydraStaticRulelCh

-7 Stabilitptnalysis

— 3 ViewSettings

_ W adaménalpziz

b WWadamPiun

Mew section model !

Mew structural model
Mew Morison madel

Paste

Information
Save Report from Branch
Sawve Clean 15 from Branch

{4 Define Panel Model

Parel rodel: |PanelMode|1
File
Type: | T*FEM file |

Mame: [AworkSpaces/Inputfiles/ship/T32 FE |:| o>
Spmmetny
W plang [ vZ-plane

Translation
[ Translate model G2

Cancel

Browser

= The default panel model is a Sesam model (T*.FEM)

— Notice that a panel model on Wamit (GDF) format can also be used

= Symmetry is not valid for hydrostatic/stability analysis

= Translation in x or y direction is only valid for models without use of symmetry,
I.e. the complete model must be created in the preprocessor

Ungraded
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View panel model

{4 PanelModell Draw Style

Show v Color: .|*| Transparency: | 0%

-

[V Show symmetric parts

¥ Show plates
v Show grid lines Calar:
[~ Only show hydro pressure plates

[ Show plate element numbers
Colar:

[T Show solid element numbers

¥ Show solids Colar:
v Show solid grid lines Color:

vV Only show kydro pressure solids

v Show hudio pressure arrows  Colar:

Pressure armaw length scale |5

El Bpply | aF. | Cloze

Ungraded

Always check this
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Compartment model

= The panel model is selected from the imported element models
— Allows compartment modelling (mass modelling)

= No symmetry is permitted
= Notice options for Compartments, Style and Results

Workspace browser Properties

4 & Workspace £ Compartmentiodell

© ¥ Environment

Source
" ¥ Properties
I . ) ElementModel
¢ StabilityProperties
4 L Models [] Translation
D Panel_maodel
B FErnodel

B Panel_model
4 P HydroModels
4 F1 HydroModell
B PanelModell
g MassModell
"Q‘ MeorisonModell

| Model | Compartmen15| Style

E' Properties W=l

m CompartmentModell
" LoadingConditionsl

Ungraded
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Compartment properties

= Structure Reduction
— Fluid capacity of intact compartments, in %
— Total capacity = 1 - SR

= Permeability

— Total fluid capacity of damaged compartments, in %

Waorkspace browser

4 & Workspace
- ¥ Envirenment
| 4 Li Properties
. StructureReductionsl
B Permeabilitiesl
p Contentsl
I FillingFractionsl

| | I’ |

Contents Properties > 0O X

— Density of contents B structureReductionsl

STF . - Mame Yalue Color
= Filling fractions, in %
g ! 1 |5tructureﬂeduction1! 2% [l

I =l

Properties ~ 0 X :

i Properties ~ 0 X

Contentsl
B8 Permeabilitiesl
L Density S Mame Value Color
L ocouoer | 105 kg/m”3 - 1 [ Permeabiiya | 08 % O
([ o1 Jeoigms O —
| |
+ Properties

General i FillingFractionsl
[:] Properties Mame Value Color

1 | Full | 100 O
| |

2 Empty 0% O

3|4 n |
Ungraded | | I
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Additional adjustment of compartment volume

= When checking Plate thickness correction the volume of the compartments will be

reduced using one half of the thickness of the plates defining the wall

— Structure reduction and Permeability will be defined relative to this reduced

volume

— This is property of the Loading condition, not the compartment

4 E Workspace
4 ! Environment
W Locationl
3 l"‘l Properties
" StabilityProperties
b L Models
4 P HydroModels
4 F1 HydroModell
W PanelModell
# MassModell
‘|=1- LoadCrossSectionsl
@ CompartmentModell
4 4 LoadingConditionsl

# LoadingConditionl

Balancing

Balancing method

Tolerance

Auto Balance

—

Plate thickness correction

@ Potential solver
) Dynamic solver
1E-04 %

&

—

Plate thickness correction
. —

—

©

4 o LoadingConditionl

oy

Ungraded
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Compartment model properties

= Defining general properties and visibility of compartments
— Defined in separate load cases, starting with no. 2
— Permeabilities and Structure reduction

Permeabilities for damaged comp.

— Deck tanks
StructureReductions for intact comp.
F
Properties
E CompartmentModell
Selected Loadcase#® Mame Group eability pro?ermeabilite reduction cture reduciicknessCor Deck tank | Visible
1 ] 2 I LC2 TAMNEK I Sub  ermeability 98 % dureReduct 2% | -
| |
2 | 3 LC3 TANK Sub  ‘ermeability 98 % ctureReduct 2% =
3 ] 4 LC4 TAMEK Sub  ermeability 98 % dureReduct 2% |
4 ] 5 LC5_TAMEK Sub  ermeability 98 % dureReduct 2% |
5 | [ LCO_TAME Sub  ermeability 98 % ureReduct 2% = =
il ] 7 LCT_TAMEK Sub  ermeability 98 % dureReduct 2% |
7 ] 8 LCE_TAMEK Sub  ermeability 98 % dureReduct 2% |
8 | g LTS TAME Sub  ermeability 98 % tureReduct 2% =
9 ] 10 LC10_TAN Deck ‘ermeability 98 % tureReduct 2% |
10 ] 11 LC11_TAN Deck ‘ermeability 98 % tureReduct 2% |
11 | 12 LC12 TAM Deck ‘ermeability 98 % tureReduct 2% =
12 ] 13 LC13 TAN Deck ‘ermeability 98 % tureReduct 2% |
13 | 14 LC14 TAM Deck ermeability 98 %  :tureReduct 2% ]
14 ) | = ar |4 TARLD (=] [l i [l -|-."r Fatalatd . [ | . ans =l == | '_l:
Model| Compartments | Style
Ungraded (2| Properties FFIGENTS
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Internal fluid in tanks — Definition — H4

= <1 HydioModsl2 = The tanks must be defined in the structural
= — [ HydoPropetties2 model by use of wet surfaces/hydro pressure
Fl-—[ 7] CompartmentProperties2
—|'=_“|, DeckT anks2 |0ad cases,
—[3 FillingFractions:2 . . . ]
---—% FloogedTarks2 — First tank is defined in the 2"d |Joad case
[#]— Linds -
- — 7] Permeabilties2 (e.g. LC 2), second tank in the 3" load
#-— (T MorizonProperties?
#-— [ windProperties2 case etc.
T o ectons2 = Deck tanks are only relevant for stability
-, Morisontodel2 analysis of mobile offshore units
@ PanelModel2
R 2~ |

14 Define Compartments

..

Ll
Tank Lc Mo Mame Permeability Deck Tank
1 2 Crn_LC2Z | Permeability1
2z 3 Crn_LC3 | Permeability1
3 4 Cr_LC4 | Permeability1
4 = Crn_LCS| Permeability1

| (0] I Cancel

Ungraded
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Internal fluid in compartments — Properties

- = - - -'I: - - 5
izard Setting = Define use of O -w-a-|® =X &k
i - H Mew Marison Section E
® izad  |[Wadamiwizard? Com partments in the 2 Nw Proceure Ares Section
% Panel Model © Morizon Model € Co leard *’ SR LEEiLenin
- . . . AL Mew Anchor Section
Information  Setings | = Define properties from the Mo e
™ Deterministic time domain ™ Freque .
- _ b rowse r/too I bar 1;'" Mew Drag Coeffident Curve
ol geming ¥? ,E Mew Drag Block Coefficient Curve
[T Stochastic roll damping G2 @ New fiuid property
[ Load crossections ol Mew permeability property
v Load transfer G2 - - &, Mew deck tank property
¥ Compartments Cip [.& Define Deck Tank Property E| L& Define Flooded Compartme... l B riew flooded compartment property
[ Pressure panels ) ‘@ & New (& Edit existing ‘@ * Mew ¢ Edit existing _|:|f Mew filing fraction property

Ehwﬂ Hydrob odel2 IDeckTank'I ¥ allow edit IFI-:u:u:Ied1 W allow edi

=l —[7 HydroProperties2
=~ —[ 7 CompartmentProperties2
= — [ DeckTanks2 V¥ 15 deck tank V| finoded

b — I DeckTankl

4 FilingFractions2 Apply | Ok I Cloze | Apply | oK I Cloze |

----- — [=ff FillingFraction
— [=ft FillingFraction2 - 2 e 2 Y
I FillngFraction3 14 Define Permeability %] | 14 pefine Fiuid B | & {Detinc Flaw Sroction

FloodedT anksz2 G G »
|3—EDDFI§DEIZE'IS i % New { Edit eisting i@+ Mew & Edi evisting % New (& Edit ewisting

£ Fluids2 IF'ermeabilitm ¥ allaw edit |Fluid1 ¥ Ao edit |FillingFractiDn1 ¥ allav edit
—E Fluid1

— [ Fluidz =
[l Fluid3 Permeability: I'I Derzity: IE“:":' Ka/m™3 [Kadm Filling fractiorn: I'I
EI_E Permeabilities2 Apply | Ok I Cloze | Apply | (0] I Cloze | Apply | (0] I Cloze |

i ] Permeability

Ungraded
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Internal fluid in tanks — Contents

=l HydroModel2 )
= —(7 HydoProperties? = The contents of the tanks are assigned
EI—|:| CompartmentProperties? |n the |Oadlng Condltlon
- —[% DeckTanks2
[+ — [ FilingFractions2
- — [ FloodedT anks2 - T_he tanks may k_)e
e — ] Fluids2 displayed, showing
- —[] Pemeatilitie:? cr- .
-—F™ MonizonProperties? the fl”'ng fraCt|On
H-—[ windProperties?

=< T HydroStucture?
-4 LoadCrossS ections2
g MorisonModsl2
BB PaneModel2
E@IM Structurebdadel

- H HH F
EI@U LoadingConditions2 Define Compartment Content E@ﬂ

-z LoadingConditionZ

oM Additionalt atrices2 ‘®
=l--mpf 7] CompartmentContents
’I‘ﬁ Cm LC2C @ ¥ Compute comparment points Fill below ‘
Lo Cm LC3 C
: Tank Lc No| Compartment Name Intact Fluid Damage Fluid Flooded Filing Fraction
g Cm_LC4C P _ e —— :
- - 1 2 Cm_LC2 Cm_LC2 C | Fluid1 Fluid1 FilingFractioni
""" “I"ﬁ Em_LC5 C 2 3 Ccm_LC3 Cm_LC3_C | Fluid1 Fluid1 FilingFraction?
o B Mazshodel2 3 4 Cm_LC4 Cm_LC4_C | Fluid1 Fluid1 FillingFraction?
ek 4 5 Cm_LC5 Cm_LC5_C | Fluid1 Fluid1 FillingFraction?

oK | Cancel

Ungraded
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Mass model

= Several mass models may be defined for one

hydro model

= A general, light-ship type, mass model in the

hydro model

= Separate mass models for additional mass in the
loading conditions, optionally together with

compartment mass

= All mass model may be

defined either

— From element model
— User specified

— Point mass table

Ungraded

4 Bl HydroModels

4 Fl HydroModell o=
B PanelModell -
[ gh MassMDdell] &
> MorisonModell o
m CompartmentModell &
4 iy LoadingConditionsl
4 g LoadingConditionl | B
E CompartmentContentsl
. ga MassModell | RO
Properties = : -
4 g LoadingCondition2 | B
#h MassModell
E CompartmentContentsl
Source
Type @ From elernent model

() User specified

) Point mass table

Elernent model

Element model [El] FEmodel

106

[] Translation

Model |User specified | Point mass tablel Gp-tionsl St},rle|

D Properties
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Mass model — User specified

= Mass data defined by the user
— Total mass
— COG

= For a mass model in a loading condition, the
mass can be computed from the buoyancy

4 4 LoadingConditionsl
4 gl LoadingConditionl
E CompartmentContentsl

g8 MassModell
4 g LoadingCon i Fill from buoyancy
E Compart Change to user specified mass model

= An existing mass from an element model may
optionally be changed to a user specified mass

Ungraded

Properties ~ 0 X

g MassModell

Coordinate systern

Mass @ Input
) Global
Mass
Mass
A value is required.
Centre of gravity
X
Avwalue is required,
Y
Avalue is required.
z

Avwalue is required,

Model | User specified PointmasstablelGptionslﬁtyle|
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Mass model — Point mass table

= Mass data defined by the user r : 1
Properties >~ 0 X
— Mass points with coordinates & MassModell
- Mass X b £
For all mass models, the actual mass values g ] om o o
can be seen in the results tab 2 1%0kg . 10m 0m 10 m
3 Q00 kg -15m 13 m Im
Results +OXx 4 2500 kg 0m 0m 15m
g MassModell ] +
Mass | Maodel | USEFSPECifiEd| Point mass table Dptionsl Style

Centre of gravity

X -0,17699 m
¥ 2,0708 m
z 93274 m
LCG -0,17699 m
TCG 2,0708 m
VCG 93274 m
KG 83274 m

Actual
Ungraded m Results
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Mass model — H4 - Option 1

Option 1: user defined mass data

= Data may be given in different
coordinate systems

— The Mixed system is reported in
the print file from Wadam

= Mass data may be calculated from
the panel model. T~

— All data may be calculated by
assuming a homogeneous {
density in the panel model (1)

— The mass and COG (X, y only)
may be calculated from the
buoyancy (2)

— Press (1) first, then (2)

'
Define Mass Model

taoss model: (MassModell

rf(-‘“ Add rmass of compertmznt zontent g7
[~ Update stiffness matix with free sufacs efects

Li"' Inzluce dynamics ofinternal flud G2

 From File & UserSpeciiec ¢ Matrix © Mcrison kodel
e

Coarcinale svsterm: C 0 &G Centered Coordinate System
: Global Coordinate Sestem
Input Coordinate System

Mixed Coordinate System

]M xed Ccordinate Systemn

@

E

Automatic compatat on:

Fill from buovancy Sucyancy valume: |24387 76833 "3

Homogeneous Jersity Fanel Model ]9" Zerter of bouwyancy: ]1.5849580389—D1Em,0rr,—13.5320
biass @2 @ =
Total mass: M[Kg]
Crantar of gravity
% [1E86169%6c-0TE[m]  v» [0m  [m] = [CE391828m [m)
Fadius of gyration: 3% 2
Rx: [313148128Tm [m] Ry [2872226766m [m] Rz [3792146316m [m]

7

oz [2.1691827642-01 [m)

Specific projuct of nteria:

Riy: 13.?5895158?9-0[ [tn] Ry ]4.200410?49&00 [m]

oK | Canc:eIJ

Ungraded
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Mass model — Option 2

Option 2: Mass distribution from file

-
Define Mass Model M
Mass model:  |MassModel2
(v Addmass of campartment content W7
[ Update stiffness matrix with free surface effects @2
\/  Include dynamics of internal fluid §?

@ FromFile " UserSpecified ¢ Matix  horison Model

Type: | T*FEM file ~]

MName: I\M.E—D3,"UserExampIes,.fSemisubWadamfinprS.FEM

;|9?

Mass Model
MassModell

Translation

[~ Translate model @2

[Vector3d(d m.0 m-13 m)

Ok, I Cancel

No symmetry planes
allowed in mass model

Ungraded

Display mass model with panel model to
verify consistent coordinate systems.
Point masses may be displayed

Note option for calculation of the mass model
in the Wadam run set-up (Advanced part)

7 Calculate maszs matrices in Wadam
% Calculate mass matrices in HydroD [faster]
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Mass model — Option 2 — Point mass file

Title
) — s5175_original_model
Number of point masses 420
. —> 1. 1. 1 1

Scaling factors .70E+03 -91.4375 02
M. XV, z .70E+03 -90.5625 02
— B.70E+03 -89.6875 02
.70E+03 -BB.8125 02
.70E+03 -87.9375 02
i _ .70E+03 -B7.0625 02
DeﬁnEMass Maodel M - ?DE"‘D; —BE. 13?5 DE

. 7OE+03 -85.3125
. 7O0E+03 -84.4375

bAzss model |Masstdodelz

. .70E+02 -B3.5625 02
W Add mass of campartmeant content i . 52E+04 -B2.6B75 0z
[ Update stiffness matrix with free suface effects g . 32E+04 -81.81.25 02

. 52E+04 -8B0. 9375 02

E" Include dynamics of intermal fluid G . S52E+04 —-B0O. 06825 02

. 32E+04 79,1875
. 32E+04 78,3125
. 32E+04 77,4375
. 52E+04 -76. 5625
. 52E+04 -75.6875
. 52E4+04 74,8125
.09E+04 -73.9375
.09E+04  -73.0625
.09E+04 72,1875
.09E+04  -71.3125
.09E+04  -70.4375
. 09E+04 -69. 5625
.09e+04 -68.6875
.09e+04  -67.8125

s — —— . —

& From File © UserSpecified ¢ Matrix © Morison kadel

Type:  |Wasim massile a
T FEM file
Name: KEGEENNUEEEmil=]

Translation

I~ Translate model 2

[Vertarddi0 m.0 m-13 m)

Can be used also for Wadam | | canel

sobe b e e e B e e Rl Bd R R B B R R R R G C CB CBCE GO GO 0500
100 Ca a0 0f 0o Co 00 0 0o 0o 00 0 C0n Ca Co 00 oo Co Qo 0 0a 0o 0o 0noh Ca da
EI e R e e Y e e e Y e Y e e e e Y e i e e e i e e e i e e I e e e
o
Fd

Ungraded
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Mass model — Option 3

Option 3: Specify mass matrix

Notice some display
features, especially useful

+-—[ 7] GeneralModeling .
for Trim/Heel

—--¢ga{ 7] Hpdrobdodeling

— (7 ColorPalettes

=453 7] Hudrobodels
—-<g 1 Hydrobdodel

+-— ] HydroProperties

+-ggsl T HydroStuchure

-4 LoadingConditions
=N || oadingCondition

— E Additic  View from loading condition ¥
—(F] Compz  view from loading condition

i Maszsh
s [ffboc

— [ Openir

Mew second order surface model

Ungraded

-
Define Mass Model

bMass model: |Masshdodelz
v Add mass of compartment content G
™ Update stiffness matrixwith free surface effects Lol
[ Include dynamics of internal fluid G2
'7
 From File ¢ User Specified & Matix ¢ Marison Model
Coordinate systerm: 82
 Input " Global
]
X s z RX RY RZ
i
2
3
4
3
B
0K I Cancel |

DNV-GL
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Morison model — H5

4 P HydroModels

LPP AN e
! ¥ Properties
Element model 1] ElementModell A
F1 HydroModell — -1 StabilityProperties [E
EI Rules © Add concept r A 4 4 1% Madels [C] Translation
é":} Analyses = Rename wh B ElementModell -
|79 @ 4 4 Fl HydroModels
Plots o'o Cut
I Tables w 4 F1 HydroModell e
qj SR @ ;| 3+ MorisonModell ©
E Pictures p— -
> Delete tinc
" Reports % Add LoadingConditions 7
Paste
4 By viewSettings FH Add DamageCases
4 @ ViewSettingl Visibility » | & Add MorjsonModel
B b e ati I w4  Add LoadCrossSections
L Environment
) Beams
L‘l Properties
. Show as wireframe D
~= StabilityProperties
4 1B Models Show labels ]
B ElementModell ~ f Nodes
aF HydroModels Show nodes D
4 Pl HydroModell S 1 show labels ]
“3* MorisonModell ©
Ungraded
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Morison model — H4

= Include a Morison model in the wizard set-up

— Morison only; Composite; Dual 12 Define Morison Model

= Read a predefined T#.FEM file

‘@ bodel name: ||‘--1|:|ri3|:|nM adell

File
T* FEM file -]

Tupe:
M ame: |III.-"|"I_','I:|TEII:|.-"E|L.IE|E.-"T a.FE

= —[ GeneralModeling

- B-—[] Erwironment

- E-—[2] Utilities

-] HydrotModeling
=] HydrohModels

=1 Hydotodell
#-— 7 HydioProperties
@E HudraStructure
B Mew panel model

[ —[ 7 HydroSH  Mew structural model

..... — 7 ViewSet

- — [ Wadam
B-—[Y Wizards

Summetry

Mo zummetry iz permitted on the
Marizon model.

Tranzlation
| Translate model &2

Mew Marison model

Paste

Information
Cancel |

Save Report from Bra
Save Clean J5 from Br

Browser

Ungraded
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Morison section

= HydroD will list the cross-sectional data for Note the information symbols
the predefined Morison model
— From the T-file Define : 3
= The user must define additional data like ® F New O o
drag and added mass coefficients IPIPE
. [ Dy zection vl
= Diameter (and mass) may be changed A -]
— Diameter must be specified for non-pipes  Diometor o -
= Specify part of dual model = Eis“ib:“jd mass: z :1 tarml
o sub elements: 2
= Dry section: Used for transferring pressure cay| 94{[07
from panels cdz| 4|07
. Cap| & |-I
— No Morison load caz| @Al f
JCoresponding zechon: g |F'IPE1 ﬂ
Parameter | Value |
1 Section type |Pipe
2 Section area |0.596502739 m"2
3 D inner 1.299999975 m
4 D outer 2m
5 Thickness 0. 1000000238 m
Ok | Cancel Apply

Ungraded
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Cross sectional loads

Ungraded
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Sectional loads

= Cross sections may be defined for calculation of still water cross sectional forces
and moments.

— Requires a mass model defined from element model

= The section is parallel with one of the planes XY, XZ, YZ

= Single or multiple sections

Properties

+:Hl LoadCrossSectionsl

» 0 X

Crientation

Type

Integration side

@ YzZ
©xz
@ Positive

) Megative

Model |Sections | Style

|:| Properties

Ungraded

Properties ~ 0 X
\{—_-H- LoadCrossSectionsl

Reference point

X 0m
b 0m
z 15m

m

Section position

From To Step

1 | -45 m I 45 m 10 m
| |

+

Maodel | Sections | 5tyle

|:| Properties
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Sectional loads continued

= More than one load cross section concept may be added, in different directions
and positions

Integration side and
Moment reference point

Ungraded
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Sectional loads — H4

= Cross sections may be defined for calculation of cross sectional forces and

moments.
— Requires a mass model defined “From File”.
= The section is parallel with one of the planes XY, XZ, YZ

L2 . 5 oo
+-—[ ] GeneralModeling @ (* New ( Edt existing

=~ —[_] HydroModeling
— ) ColorPalettes

ILIIIEII:":IIIIEES ect W Ao edit

= —[] Hydratadels Point: %2
-l — F1 HydrotModell

+-—[ 7 HydroProperties IF'I:Iir‘lt[El .0 .0 )
- — HydruStructure

Side: &?

_ﬂ Hud- [ Mew Inad cross section

—{" Loadingl —Multiple Toad cross sections ' Positive  Megative
+—[ 7 HydroStatictnal,
— 7 WiewSettings Paste Section plane; &7
—[ 7] WadamAnalysis| 1nformation
— "-.-'-.-"jammﬁ.nalym Save Report from Branch IITE'I:'LE"-IE j
_ﬁ Wizards Save Clean J5 from Branch Apply oK

Ungraded
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Sectional Loads — Multiple Sections

= A range of cross sections may be defined

= Only available from the browser

= Wadam has a maximum of 25 and Wasim 100 sections
= Stability has no limitation on number of sections

+-—[_7] GeneralModeling 14 pefine Crossection Range
=+ — 7] Hydrokodeling 9 _
—[f] ColorPalettes © MName prefix ILnadErDssectiDn
=+ —[ 7] HydioModels
Parallell plane: YZ-plane |
- — F1 Hydrobodel L |
+-—[ 1 HydoProperties Integrate from side; & Pogitive ( Megative
105 echonz v-Coordinate paint: |E| m [m]
—[ Rudt  New load cross section 2 Coordinate point: [Om [r]

—{*% Loadingt [ Multiple load cross sections }/
+—[F HydioStaticAnaly X-Coordinate first point: |10 m [rm]
— ] WiewSettings Paste

*-Coordinate last paint; |'| 00 m [m]
— [ 7] Wadambnalysis Information N
1 1 umber af plane:s:
— [j W@m&nalysm Save Feport fram Branch g
— [ wizards Save Clean 15 from Branch Apply |

Ungraded
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Loading conditions

» Draught

» Trim & heel

» Compartment data
» Damaged case

Ungraded
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Loading condition

A loading condition is a place-holder for data that relates to a certain draft
and Trim/Heel angles:

= Free surface position
= Optional Mass model

= Compartment fillings

I
I

mm
| T
—

Display of loading condition by displaying the mean free surface

Ungraded
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Creating a loading condition

= One or more loading conditions may be defined in the

hydro model

— Give waterline or draughts at AP and FP, input system
= Multiple loading conditions may be defined efficiently

Workspace browser Sl Properties

4 & Workspace
o ¥ Environment
* 9 Properties
! StabilityProperties
b UL Models
4 F] HydroModels
4 [l HydroModell

B PanciModell L0
g MassModell ==
< MorisenModell -
E CompartmentModell f_—
4 4 LoadingConditionsl

4 i LoadingConditionl e

E CompartmentContentsl -

#h MassModell =
4 s LoadingCondition2 <

Ungraded

F

% LoadingConditionl

Environment

|~ Add HeelingForceModel
iy Add LoadingCondition

ga Add MassModel

“ Add LoadingConditions

F1 HydroModell
B PanelModell
g8 MassMadell

< MorisonM

odell

m CompartmentModell

4 4y LoadingC

nditionsl

Location = Locationl v] @ @
Specify By
Type @ Waterline & Trim
() Drafts
Waterline & Trim
Waterline £ 15m
Trim 0 deg
Drafts
Draft AP 15m
Draft FP 15m
Heel
Heel 0 deg

4 gl Loading

E Corm
g8 Mas

£ Generate multiple concepts

gy Add LoadingCondition

= | Rename
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Creating a loading condition continued

= To obtain equilibrium between buoyancy and [ CompartmentModell
mass, either 4 4 LoadingConditionsl
. . . 4 gy LoadingConditionl
— Use the Balance option (right-click) @ Compartment | Balance
— Use the advanced options: il MassModell | 2 04 MassModel
— Potential solver: Find the equilibrium condition
by minimizing the hydrostatic potential
enel’g)ﬂ .Properties e | K.
— Dynamic solver: Find the equilibrium by solving #h LoadingConditionl
a set of equations of motion with artificial Balancing
damping' Balancing method @ Potential solver
— Auto Balance: Automatically balance the © Dynamic solver
loading condition when a dependency is Tolerance 1E-04 %
modified Auto Balance
— Plate thickness correction Blate thickness correction
Plate thickness correction O
= Calculated data are found in the Results tab
Modgl | Advanced | M

Ungraded
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Compartments in loading condition

= Define contents and filling fractions AT
= Using predefined properties or direct input =
= Definitions reflected in the display

— Colours and fillings

Properties

E CompartmentContentsl

| Selected | MName | Fluid Fluid :iens'rt}éﬂing prupa:t.'ilf[ing fractiuitact fluid mai Damage:i. FreeSurface Group
1| [ LC2TANK  Oil  900kg/m”3 Empty 0% 0kg [ . Sub ~
2 [ LC3_TANK il 900 kg/m®"3  Empty 0% 0 kg [l Sub
3 [ LC4TANK Ol 900kg/m3 Empty 0% 0 kg [l Sub

2| [ LCS_TAMNK |1mu kg/m* 20% 98337 kg [l Sub

5 [ LCETANK  Qil  900kg/m*3  Half 50%  2126E+05ke [ Sub
6 [ LCT_TANK Qil 900 kg/m~3 Full 100 % 4252E+05 ki Sub

:.l' . [&l| LCE TAME | Seawater L025 kg/m*3 Full 100 % J0398E+05 ke O Sub
8 [ LCO_TAMK = Seawater 025 kg/m®3  Full 100 %  0398E+05 ki Sub |y
9| | m | »
Contents | Options | Style

Properties - "J==1lii

Ungraded
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Compartments — Balancing

DNV GL © 2016 02 May 2016

The compartment contents may be adjusted to 4 4 LoadingConditionsl
the buoyancy 4 iy LoadingConditionl [
Compartments are f C“’““ai’tmhdf:t;”m? =
F
selected from the Properies 0
. . 4 wile | nading = ename
OpthﬂS tab in the E CompartmentContentsl
Property view Min/Max filling fraction 3
Min 0%
Compartments may be i —
grouped to keep the —— |
. . . JUST TIHINg =
same filling fraction Tl e
() Adjust by group
Exhaustive
Timeout 60
Compartment seftings
MName Fluid density Filling fraction Damaged Adjustable
1 LC2TANK | 900 kg/m*3 86,393 %
|2 LC3TANK 900 kg/m*3 100 %
[3] LC4_ TAMK 900 kg/m*3 0% =]
4|  LCS_TANK 900 kg/m*3 100 %
|5 LCE_TAME 900 kg/m*3 100 % =]
|6 LCT_TANK 900 kg/m*3 0% s
Contonss Options | Style _ o -
HydroD Input DNV-GL



Creating a damage case

= One or more damage cases may be defined in the hydro

model

= Select one or more compartments as damaged

4 P HydroModels
4 Fl HydroModell

B PanelModell
|||| HydrostaticsTablel
g MassModell
4 LoadCrossSectionsl
A Bilgel
m CompartmentModell

4 LoadingConditionsl

Fi rﬂ DamageCasesl

|~ Add HeelingForceModel
wis  Add LeadingCondition
ga Add MassModel

4 Add LeadingConditions

] Add DamageCases

| m DamageCasel

m DamageCase?

E Rules

Ungraded

Properties

E DarnageCasel

[F= - R . . T S Y I AR

Selected

]DDDDDDDDDDDH

Compartment

LLCO0002
LLCO0003
LLCO0004
LLCD0005
LLCO000G
LLC00007
LLCO000&
LLE00009
LLCO0010
LLCO0011
LLCO0012
LLC00013
|1 00t d

~ 1 X

Darnaged

10000000 O0NEOOO

-Q-, Add MorisonModel

4 Pl HydroModels
4 Fl HydroModell
B PanelModell
|||| HydrostaticsTablel
g MassModell
4 LoadCrossSectionsl
A Bilgel
m CompartmentModell
" # LoadingConditionsl
o rﬂ DamageCasesl
m DarnageCasel
m DarnageCase?
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Creating a loading condition — H4

-« 7] HydroModeling
—[f| ColarPaleties

=< ] Hudrobodels
+--¢2: 1 Hudrobd odel
—--a 1 Hydrohd odel2
+-—[ 7 HydroProperties2
+-wz T HpdraStucture?

+ wE LoadingConditions2
+-— [ HydroStatictnalys — Mew loading condition
— Y WiewSettings Multiple loading conditions

o — W adambnalysis Auto balance multiple loading conditions
— [j Wazimdnalysiz
- — [ Wizards Paste

= The loading condition must have
equilibrium between buoyancy and
mass

— Defined from the mass (model)
— Given explicitly by the user

= A mass model is needed for all floating
structures

Ungraded

{4 Define Loading Condition

(@ Loading condition; |Loading|:c-ndition‘|

Compute fram mass | "
+ Z-waterine: &2 |0Om ”X

Trirn: T2 |0deg [deq]
Heel: Z7 |E.2 deg [deq]

O Draftap; @2 [m]
Draft FP: 92 [r]

Gz aP=0m
FP =100
Bazeline =0m

Ok | Cancel |

i14 Mass Characteristics

WWhater density: 92 [1025 Kg/m™3  [Kgém™3]
Girawity: 980665 mss™2 [mAs"2]
- =

* Specify mass

Mass: T2 | [Fal =

COG: %% |Point0 rm.0m.0 m)

ak. I Cancel
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Internal fluid in tanks — Balancing by properties

= Adjust the tank filling to match the loading condition

= For Auto Balance: select three or more filling fraction properties

-1 HpdroMadel2

=-—[7 HydroProperties?
_|:| CompartmentProperties2
#-—f7 MorisonProperties?
#-—[ 7 WindProperties2
14T HydoStructure2
#-2]'™ LoadCrossSections2
i g, Morizontodel2
....... <8 Paneltodel2
EI @N Structuretd odel1

----- a[m Crm LTS
Elvw-li"[ LoadingConditions2
El-vwi LnadingEnnditiDnE

ol cm:Lm]:
el Cm_LCA C
«:;:_}ﬁ Mazetodel2

----- —[j Openings2
A —[ 7 HydroStaticénalysis

Ungraded

Compartment contents. ..

Compartments hydrostatic balandng... .

Automatic compartment filling. ..
Paste

Information
Save Report from Branch
Save Clean 15 from Branch

{4 Compartment Filling Hydrostatic Balancing

‘@ Calculate masz and COG |

ILoad caze adjusted center of buopancy:  Ge |F'Dint['| 22 8436828 m,0 m,.-6.622837543 m)
Load caze adjusted center of gravity: g2 |F'Dint['| 22.8436888 m.-9.429334733e-005 m_-0.8666455

Locationl hd
Buowancy mass:  [9598020312 Kg [Fal  Mase (9595020291 Kg [k.a]

Maote that rmore than 2 filling fractions may be selected for auto balancing

Auto Balance |92

Location:

Tank content: Filling fractions:

Compartment Content| Flooded|  Filing Fraction Name | Fraction| Select
1 Cm_LC10_C_1 Intact | Full 1 Full 1 [cd
2 |cmiciica Intact | Ful 2 |Empty 0 r
3 |em_Le1z_ca Intact | Ful 3 |FilingFraction0_540 |0.54071| %
4 |cmic13c Intact | Ful 4 |FilingFraction0_804  0.80488|[%
5 Cm_LC14_C_1 Intact | Ful 5 FilingFraction0_407  [0.40722[[F,__ ]
§ |cmLcis_Cc1 Intact | Ful
7 |cmicis_coa Intact | Ful
8 |emic17_cd Intact | Ful
s |cmLciE_c Intact | Ful —
10 |Cm_LC18_C_1 Intact | FilingFraction0_540
11 |Cm_LC20_C_1 Intact | Empty
12 |Cm_LC21_C_1 Intact | Empty
13 Cm_LC22_C 1 Intact | Empty
14 |Cm_LC23_C_1 Intact | Empty
15 |cm_Lc24 c 1 Intact | Empty
16 |Cm_LC25_C_1 Intact | Empty
17 |cm_LC26_C_1 Intact | Ful 2
< | >

Ok | Cancel | Apply |
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Balancing vessel using many tanks

-zl LoadingCondition

= Will try to have tanks full or : - .
#-—[ Additionalatrices
em pty E}! CompartmentContents
gy BB MassMadell Compartment contents. ..
. i imi OffbadyPaint:1
WI ” try to maximize G M |3| I:Ipeninygs Compartments hydrostatic balandng. ..
= Need to tune three tanks at W LosdngConditor 1 | B
the end - BX
. P . @ Fluid property: |D|| ﬁ— .
[
Required filling fractions are i Mrocaro ~ | Notinuse
automatically created as Masinum il ractior: 1
- Tank Lc No| Compartment|  Name Intact Fluid Damage Fluid Flooded | Filing Fraction | select|  Filing Fraction
p ro p erties 1 = Cm_LC2 Cm_LC2_C Oi Sealater FilingFractiond | [v 05858616384
B 3 Cm_LC3 Cm_LC3_C  Oi Sealater FilingFractiond | [ 05858616384
- - - - 3 |4 Cm_LC4 Cm_LC4_C Oi Sealater FilingFractiond | [ 05858616384
= CO m bl nat| ons are tr' ed N 4 5 Cm_LCS Cm_LC5_C  Oil Sealater FilingFraction2 | [ 07757543291
- . . s |8 Cm_LCB Cm_LCB_C Oil Sealater FilingFractiond | [ 05858616384
| nte I I | g e nt (@) rd er 6 7 Cm_LCT Cm_LC7_C | oil SeaWater FilingFractiond  |[# 0.5358616384
i 8 Cm_LC3 Cm_LC2 C Qi SeaWWater FilingFraction3 W 0.4
. . 3 |9 Cm_LCS Cm_LC3_C Oi Sealiater FilingFraction3 | [ 0.4
= “All com b| nations” m ay nee d 5 |10 Cm LC10  Cm_LC10_C O SeaWater FilngFraction1 [~ |0
10 |11 Cm_LCi1  Cm_LC11_C Oi Sealiater FilingFraction1 [ o
: - 1 |12 Cm_LC12  Cm_LC1Z_C Oil Sealiater FilingFraction1 [ o
a very long time to finish | —E e = = [
13 |14 Cm_LC14  Cm_LC14_C Oil Sealater FilingFraction1 | [ o
14 |15 Cm_LC15  Cm_LC15_C Oil Sealater FilingFraction1 [ 0
15 |18 Cm_LC16  Cm_LC16_C Oil Sealater FilingFraction1 [ 0
16 |17 Cm_LC17  Cm_LCA7_C Oil Sealater FilingFraction1 [ 0
17 |18 Cm_LC18  Cm_LC18_C Oil Sealater FilingFraction3 | [# 04
18 |18 Cm_LC19  Cm_LC19_C Oil Sealater FilingFraction2 | [# 07757543291
19 |20 Cm_LC20  Cm_LC20_C Oil Sealater FilingFraction2 | [# 07757543291
20 |21 Cm_LC21  Cm_LC21_C Oil Sealater FilingFractiond | [# 05868616384
21 |22 Cm_LCZ2 Cm_LC2Z_C Oil Sealater FilingFractions | [# 0.58440563326
22 |23 Cm_LC23  Cm_LC23_C Oil Sealater FilingFractiond | [# 05858616384
Computs filling fractions - oK | Cancel | Apply |
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