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DNV
1 ABOUT THE WORKSHOP

This workshop will guide you through how to create a section model .pln file from a
floating offshore wind turbine (FOWT) foundation model in GeniE. The following
steps will be explained:

e Create curves from existing surfaces in GeniE
e Prepare curves and export .pln file

e Optional: Import the section model .pln file into HydroD

The following files will be needed:
e FOWT_Model.js

e Optional: FOWT_PLN_Export.js
(Note: Contains all command lines of all steps described in this workshop)
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2 CREATE CURVES

A .pln file consists of several patches, where each patch contains a set of curves, and
each curve contains a set of point coordinates. These point coordinates are retrieved
from the Guide Curves which will be created in this chapter.

The number of curves will influence the quality of the .pln file. Patches are assumed to
be linear between each point, thus curved edges and surfaces require a sufficient
discretization.

2.1 GeniE workspace

The first step is to create a new GeniE workspace and prepare the FOWT foundation
model.
e Open GeniE V8.11 and create a new GeniE workspace. Make sure to set the user
interface mode as full mode.
e Select File > Read Command File and browse the FOWT_Model.js file to create
the FOWT foundation model.

[ fdit View Guiding Geometry St

O MNew Workspace... Ctrl+N
= Open Workspace... Ctrl+O E
= Save Workspace Ctrl+5 J

@ Sesam Insight Uploader
Close Workspace

Default settings for Backup
Manage Backups

Set Default Workspace Folder...
Explore Current Workspace...

Save Graphics As...

Print Graphics...

Old Save report ...
Save report ...

T e B B

2.2 Create curves for upper column
(This sub-section explains the line 1~81 in the optional file FOWT_PLN_Export.js)
2.2.1 Change default names for guide curves

Before creating the curves, it is better to change the default names of new Guide
Curves. This is for easy categorization of existing curves.
e Select Edit > Rules > Default Names
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mView Guiding Geometry  Structure

Loads Mesh & Analysis  Res

4 Ca Can't Redo
£2 Undo/Redo Dialog

7 Undo Maedify Default Names Ctri+£

W G

v v v [

7 ¢3 Set UndoMark1 Ctrl+L
| g Copy Ctrl+T
| ¥ Delete Del
I Properties ...

HITAP AR P

ap |

Licenses / features ...

{7 Analysis

{17 Capadty

H-{ 7] Compartments

+-{"7] Environment

1-{ 7] Equipment

H-{_7] Properties

H-{7 Structure

H-{ 7] User Defined Objects
H-{ 7] Utilities

oy O o O o IO s IO e O g IO

[ Analysis

[ Capacity

[ Compartments
[ Environment
[ Equipment
[ Properties

(A 5tructure

[ User Defined Ok
[ utilities

e In Customize dialog:

o Change Prefix of Guide Curve to “UpperColumn_RevolveSection”

Beam creation ...
Transformation ...
Joint creation ...
Joint design ...
Tolerances ...
Connected move ...
Geometry ...

Meshing Rules
més |nits ...
Sets ...
Compatibili

o Change Counter of Guide Curve to “1”

[# ' Customize

Default names |

2 x]

| Default Short Names I Default Long Mames | [ Use copy done name rule
Prefix Counter  Suffix Example:

Plate: IPI |45 | IPI45

Ferr IBm |5?1 | IEmE?l

Joint: IJt |1 I IJtl

Equipment: |Equipment |1 | [Equipment

g;i;;st_ec:’“ ILC |4g I IL':‘%-|

Support: ISF' |4 I |5D4

Guide Plane: IGuidEPIane I2 I IGuidEPIaneZ

Point: IPnint |1 | IPnintl

Guide Curve: IUpperCqur |1 I IUpperCqumn_RevnlueSecﬁnnl

Material: IMat I"f I IMEH

e Click OK

2.2.2 Create curves

Create the curves of the upper column of set Column_1.
e Select PlI7and PI8 (i.e. the highlighted shells/plates in picture below) or select

them in the Browser folder.
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E|--C:| FOWT_PLN_Export_worshop | Mame | Description | Section | MNeeds T -
B Analysis (£ Connections Folder
{7 Capacity [ Details Folder
(1] Compartments [ External Matrices Folder
=0 Env?ronment [ Features Folder
gg Cadement (] Holes Folder
M Fi1 Curved Shell Yes
E_}D—___{%T—mons W Fi2 Curved Shell Yes
-] Details M Fi3 Curved Shell Yes
{1 External Matrices M Fl4 Curved Shell Yes
-{7] Features E Lals =
{7 Holes
-{7] Point Masses e S X
{27 Slots/Lugs Curved Shell Yes s
7] Supports W Fl10 Curved Shell Yes

e Select Guiding Geometry > Curves on Surfaces > Plate/Shell Intersections with

Family of Planes.

Structure  Loads Mesh & Analysis  Results  Help

Points "EMiasHL O 2 9E 98 ® -

Lines

‘roperty [ vI BB

Polylines

Conic Sections

B0y ||/ (B8~

b . . .

Free-Form Curves

T TN N A LR e

i Split/loin Curves
M sd Model Curve

7% Shortest Curve on Edges

' Shortest Curve on Faces

Point Sets 3 Plate/Shell Intersection with Plane ...

Point Grids I3 Plate/Shell Intersections with Famil

Medelling Grids & Project Curve on Plate/Shell

¢ In the opened dialog, set the parameters as given below:
o Select Y Plane

YCoord=0m

Radial Planes’ step: 180/39

Number of planes: 39

Around Axis Point: Point(-28.87 m,0 m,12 m)

Around Axis Direction: 0 0 1

Planes 4

-

-

O O O O O

y of Planes ...
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[# | Create a set of curves by cutting the selected surfaces with a family of planes

Selected Plates/Shells

Fl x|

PI7;PIE;
Select Planes
X Y |z | ointpvector | 3oints |
YCoord: IU [x,m

" Parallel Planes' step I m

* Radial Planes’ step Imu;sg deg — Around Axis

Point I_EB'S? 012 D.}‘ m
Direction Ig o1 [+ m
o4

Mumber of planes 39

¥ Preview

Ok I Cancel |

J"-pplvl

e Toggle the Preview option to show the preview

e Click OK

e Go to browser folder Utilities - Guiding Geometry - Curves, observe that 40 new

guide curves (Guide NURBS) named as UpperColumn_RevolveSection1~40 are

generated.

B=-{_]] FOWT_PLN_Export_workshop
{13 Analysis
{11 Capadty
{ ) Compartments
{13 Environment
{_] Equipment
{ ) Properties
{13 Structure
{3 User Defined Objects
=-{] Utilities
{13 CutPlanes
(1] Evaluators
B+ Guiding Geometry

----- {1 Point Sets
{21 Points
{11 Profiles
{1 Transformations
{71 Mesh Priorities

Name I Description

@ UpperColumn_RevolveSection1
@ UpperColumn_RevolveSection2
@ UpperColumn_RevolveSection3
@ UpperColumn_RevolveSectiond
@ UpperColumn_RevolveSections
@ UpperColumn_RevolveSection6
@ UpperColumn_RevolveSection7
@ UpperColumn_RevolveSection8
@ UpperColumn_RevolveSection9d
@ UpperColumn_RevolveSection 10
@ UpperColumn_RevolveSection11
@ UpperColumn_RevolveSection12
@ UpperColumn_RevolveSection13
@ UpperColumn_RevolveSection14
@ UpperColumn_RevolveSection15
@ UpperColumn_RevolveSection 16
@ UpperColumn_RevolveSection17
@ UpperColumn_RevolveSection 18

B lmarahenen DaunhiaCartine 10

Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS
Guide NURBS

Puida MIIDRC
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2.3 Create curves for lower column
2.3.1 Create curves for top circle of lower column

(Line 83~163 in FOWT_PLN_Export.js)

e Change default names of guide curve to set appropriate prefix and counter
o Change Prefix of Guide Curve to “TopCircle_RevolveSection”
o Change Counter of Guide Curve to “1”

Guide Curve: |TI:I|:ICiFI:|E_F |1 | |TDFICiFdE_F'.E'u‘D|'u‘E5EEﬁDI‘|1

e Select PI14 and Pl16.

e Create curves using the Plate/Shell Intersections with Family of Planes again.

(Note: No need to change settings in the dialog, since previous settings are
remembered.)

i 1| Create a set of curves by cutting the selected surfaces with a family of planes ﬂﬂ

Selected Plates/Shells

PI14PIHE;

Select Planes

X ¥ |z | rointpector | 35oints |

YCoord: |0 [5,m

(" Parallel Planes' step ,—m
{* Radial Planes' step 180/39 deg Around Axis
Paint |-28.870 12 Iz, m
Direction [gg1  lem
Y

Number of planes 39
¥ Preview oK | Cancel | Apply |

e In browser folder Utilities - Guiding Geometry - Curves, observe that 40 new
guide curves named as TopCircle_RevolveSection1~40 are generated.

2.3.2 Create curves for side plates of lower column

(Line 165~245 in FOWT_PLN_Export.js)

e Change default names of guide curve to set appropriate prefix and counter
o Change Prefix of Guide Curve to “LowerColumn_RevolveSection”
o Change Counter of Guide Curve to “1”

Guide Curve: |LowerCalur |1| | |Lc:werCnIurnn_RevulveSev:tinn1

e Select PI1 and PI12.

e Create curves using Plate/Shell Intersections with Family of Planes
(Note: No need to change settings in plate/shell intersections with family of
planes dialog, since previous settings are remembered.)
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|8 Create a set of curves by cutting the selected surfaces with a family of planes ﬂﬁ

Selected Plates/Shells

PIL;PI2;

Select Planes

b ¥ ]Z | Pointjvector | 3-Paints |

YCoord: |0 [z,m

" Parallel Planes’ step m
(¥ Radial Planes'step  [180/33  deg Around Axis
Point [28.870 12 I, m
Direction [pp 1 [em

Mumber of planes 39

W Preview oK. | Cancel | Apply |

e In browser folder Utilities - Guiding Geometry - Curves, observe that 40 new
guide curves named as LowerColumn_RevolveSection1~40 are generated.

2.4 Create curves for bottom plate

Guide curves for bottom plate will be divided into outer part and inner part of the
circle.

2.4.1 Create curves for circle outer part of bottom plate

(Line 247~355 in FOWT_PLN_Export.js)
e Change default names of guide curves to set appropriate prefix and counter
o Change Prefix of Guide Curve to “Bottom_CircleOuterSection”
o Change Counter of Guide Curve to “1”

Guide Curve: |Eiuttum_l:ir |1 | |Eluttum_CirdEDuter5Ecﬁun1

e Select PI5.
e Create curves using Plate/Shell Intersections with Family of Planes and change
parameters as given below.
o Radial planes’ step: 180/40
o Number of planes: 21
e Click OK.
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|| Create a set of curves by cutting the selected surfaces with a family of planes _?Iil

Selected Plates/Shells

Pls;

Select Planes

X ¥ IZ I Point/Vector I 3-Points I

YCoord: |0 B, m

" Parallel Planes’ step m

* Radial Planes'step  [180/40  deg Around Axis |
Point |.38.57m,0m,12m) [, m
Direction [pp1 E m

Mumber of planes |21

[ Preview oK | Cancel | Apply |

e In browser folder Utilities - Guiding Geometry - Curves, observe that 21 new
guide curves named as Bottom_CircleOuterSection1~21 are generated.
e Create two guide lines using the intersections points between Curve9 and
Bottom_CircleOuterSection1, 11, and 21, respectively.
o Click on Guiding Geometry > Lines > From Two Points to create a new
guide line.
EML LN Structure  Loads Mesh & Analysis

Polylines +
yins LS
Conic Sections

o Create guide line “Bottom_CircleOuterSection22” from Point(-19.87 m,0
m,-20 m) to Point(-22.50603897 m,6.363961031 m,-20 m)

(i.e. intersection points of Curve9 with Bottom_CircleOuterSection1 and
11 marked with 1 and 2 in the image below. Only show these curves for
easier point snapping.)

o Create another guide line “Bottom_CircleOuterSection23” from Point(-
22.50603897 m,6.363961031 m,-20 m) to Point(-28.87 m,9 m,-20 m)
(i.e. intersection points of Curve9 with Bottom_CircleOuterSection11 and
21 marked with 2 and 3 in the image below)
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BottomECircle@uterSection1

e Select Bottom_CircleOuterSection1~11 and right-click one of them. Then select
Divide.

e Use Divide curves with structure method, divide against
Bottom_CircleOuterSection22.

Divide Guide Curves il il

" Divide Beams and Seaments Apply |

" Divide Support Curves

" Divide Plates

% Divide Guide Curves

" Explode all struckure in selection inta simplet parks

rDivide Guide Curves
" Divide curves at position
" Divide curves with plane
[ Insert knuckle point at intersection

Select object to split selection against.

IIBottom_CirdeDuterSectionZZ

e Select Bottom_CircleOuterSection12~21 and right-click > Divide.

e Use Divide curves with structure method, divide against
Buttom_CircleOuterSection23.
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Divide Guide Curves

2]
" Divide Beams and Segments Apply |

€ Divide Suppart Curves

€ Divide Plates

& Divide Guide Curves

" Explode all struckure in selection inta simpler parts

i Divide Guide Curves
"~ Divide curves at position

" Divide curves with plane

I Insert knuckle point at intersection

Select object to split selection against.

IIBotbomCrchuberSechonZB

e Select curves Bottom_CircleOuterSection1~21 and right-click > Delete to keep
only the shorter curves after the divide operation.

Copy..
Move...

Offset...

Create Bearn

Create Support Curve

Create Feature Edge
Join...

Divide...

Convert to NURBS
Cover Curves

Sweep Curves

Rename... i

e Also delete curve Bottom_CircleOuterSection23, since it will not be part of the
patches to export. Deleting it can avoid possible mistake in creating sets of
patches.

Copy...
Move...
Offset...
Create Beam
Create Support Curve

Create Feature Edge
Join...
Divide...
Convert to NURBS

Cover Curves

Sweep Curves

Rename...
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e Select curves Bottom_CircleOuterSection24~43 in Browses, right-click > Copy;
e Select Mirror tab, set parameters as given below:
o Point in mirror plane (P1): -28.87 0 -20
o Mirror plane normal vector: 10 0
o Toggle Preview
e Click Apply.
=) {:] FOWT_PLN_Export_worshop
B2 Analysis

{10 Capacity
{10 Compartments

{3 Environment

[-{77] Equipment

[ Properties

[-£3] Structure

[-{3] User Defined Objects

B3] Utiliies

T L] CutPlanes
i Evaluators
[E1-{7] Guiding Geometry
Lo Curves

{1 Modelling Grids

{1 Transformations
{1 Mesh Priarities
{1 Model Views

LT Damarbe

m_CirdeQuterSection43

2 x|

Translate I Rotate Mimor |Scale I 3 Poirt Position I Generall_’

Paint in miror plane (P1):
| Poirt(-28.87 m,0 m -20 m)

Mimor plane nomal vector:
| 100

Mirrored
point®

Mormal
vector

T
[~ Connected §7 W Preview Cancel | Apply I

e Bottom_CircleOuterSection24~64 now form the outer circle patch.

2.4.2 Create curves for circle inner part of bottom plate

(Line 357~393 in FOWT_PLN_Export.js)
e Change default names of guide curves to set appropriate prefix and counter
o Change Prefix of Guide Curve to “Bottom_CirclelnnerSection”
o Change Counter of Guide Curve to “0”

Guide Curve: IElnttcm_Cir IU I IEnttom_CirdeInnerSecﬁnnU

e Create a guide line “Bottom_CirclelnnerSection0” from Point(-19.87 m,0 m,-20
m) to Point(-28.87 m,0 m,-20 m)
(i.e. End point of Bottom_CircleOuterSection24 and the center of the bottom
plate)
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e Rename Bottom_CircleOuterSection22 to “Bottom_CirclelnnerSection1”, since
this curve will belong to the inner circle patch

Copy...
Move...

Offset...
Create Beam

Create Support Curve

Create Feature Edge
Join...

Divide...

Convert to NURBS
Cower Curves

Sweep Curves
Delcte.. oK I Cancel |

o Create guide points along Bottom_CirclelnnerSection0
o Click on Guiding Geometry > Points > Curve Points at Equal Intervals

Structure Loads Mesh & Analysis  Results  Help

4 [ Guide Point Dialog ...

Description: Guide NURBS

Mame: IEuttom_CirdeInnerSecﬁunl

*| - Point

¥ " Middle of Twe Points

¥ | -7 Barycenter of a List of Points
Free-Form Curves ¥ 7 Point on Curve

3

»

Lines
Palylines

Conic Sections

Split/Join Curves &} Point on Surface

Curves on Surfaces i .
[ Closest to Point on Selection

Planes ¥ | == Point at Minimum Distance of Twe Lines
Point Sets r :fz Control Points

Paoint Gnds 4 r’ Knot Vector Points

Medelling Grids ¥ | 4 Curve Points at Equal Lengths

,.J Curve Points at Equal Intervals

Transformations =
el

o Click on the curve Bottom_CirclelnnerSection0
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oK Cancel | Apply |

o Press Esc key to exit current creation function.
o Observe that Point4~14 are created along the curve
Bottom_CirclelnnerSectionO at equal intervals.

¢ To make snap to points in the following steps easier, change the selection
switches of different item types:

o Beam selection: OFF
o Plate selection: ON
o GuidePoint selection: ON

élfm|| A~ --L>|1u,>lﬁ

¢ Create ten guide lines as shown in red below. Each guide line is created from
Point4~14 to the end of curve Bottom_CircleOuterSection35~44, respectively.

e Delete curve Bottom_CirclelnnerSectionO since it will not be part of the patches
to export. Deleting it can avoid possible mistake in creating sets of patches
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Sweep Curves

M

EName...

Properties...

Labels
ColorCode
Clear Labels

Fit Camera to Selection
Mamed set...
View options...

Visible model

e Copy mirror curves Bottom_CirclelnnerSection1~10
(Note: No need to change settings in copy dialog, since previous settings are
remembered.)

[a Copy 2xl

Translatel Rotate  Mimor |Scale I 3 Point Fusiliunl GeﬂerLI_’

Point in miror plane (P1)
| Poirt(-28.87 m,0 m, 20 m)

Mirror plane nomal vector;
[Vectorzd(t, 0.0)

Mirrored
point®

Normal
vertnr

T
~ Connected 92 W Preview Cancel | Apply

e Bottom_CirclelnnerSection1~21 now forms the inner circle patch.

3 COPY CURVES AND CREATE SETS

3.1 Copy curves

(Line 395~760 in FOWT_PLN_Export.js)
o Before copying the curves, it’s better to set copy clone name rule. This way,

curves created by copying will still be named after their original curves.
o Open Edit > Rules > Default Names
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m‘u'iew Guiding Geometry  Structure Loads Mesh & Analysis  Res

«7 Undo Modify Default Names Ctrl+Z
Cu

X3 Undo/Redo Dialog

= Set UndoMark1 Ctrl+U

& Copy Cirl+ T

X Delete Del

Properties ...

f Licenses / features ...
[]—-g Analysis (7] Analysis

-{ 1] Capadty [ Capadty
B-{Z]] Compartments [ Compartments
gg E:z:;:‘;‘int [Z2 Ervironment

. Equipment
E-{_] Properties (Eaup ]
{7 Structure (g Properties
({7 User Defined Objects (Jstructure

e [ User Defined Ok
E-{7 Utilities
([ utilities

e & B G
1]
v ke v O
TINENET A

Beam creation ...

Transformation ...
Joint creation ...
loint design ...
Tolerances ...
Connected move ...
Geometry ..
Meshing Rules

mis Units ...
Sets ...

Compatibili

Default Names ...

In Customize dialog, turn ON the Use copy clone name rule, and click OK

|# ' Customize

Default names l

2l x|

| Default Short Mames | Default Long Names |

[+ Use copy done name rule

Prefix Counter Suffix Example:

Plate: |P| |45 |

[Pis

e Select all curves created in Chapter 2, i.e., all curves named with the following
prefixes:
UpperColumn_RevolveSection

©)
©)
©)
©)
©)

TopCircle_RevolveSection

LowerColumn_RevolveSection

Bottom_CircleOuterSection
Bottom_CirclelnnerSection

e Copy translate all selected curves with Vector3d(43.305 m,25.00215341 m,0
m) or by picking Guiding points: point 1 and point 3
(i.e. Vector from center of Column_1 to Column_2)
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e | Copy 2| x|

Translate | Rotate I Mirror I Scale I 3 Point Position I General;l_'

Translation Vector

[Vector3d(43.305 m.25.00215341 m0m) ||

Copy I 1 time(s)

¥ Connected @2 [V Preview cancel | apply I

e Select all the copied curves in above step, i.e., all curves named with suffix “_1”,
then

copy mirror with parameters given below

o Point in mirror plane: Point(14.435 m,25.00215341 m,-20 m)
(i.e. Point3)
o Mirror plane normal vector: 010

Translate | Rotate Mimor | Scale | 3 Point Postion | Gen ¢ | »

Point in mirror plane (P1):
IPoim(14.435 m.25.00215341m.-20 m)

Mirror plane nomal vector:

|o1o|

Mirrored /

point™. P

Yy
“ Normal
>
vector

Description: Point
Name: Point3

JCol'lf'bectEd @2 [ Preview Cancel | Apply I

o Curves created by this step will be named with suffix “_1_1”"

3.2 Create sets

(Line 762~777 in FOWT_PLN_Export.js)
In the .pln file, each patch is equivalent to a Set in GeniE. It is therefore important that
the curves are stored in the correct Sets before they are read into HydroD.
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A total of 15 dynamic sets should be created. The name and content of each set is

given in table below:

Curves

Set

UpperColumn_RevolveSection1~40

UpperColumn_RevolvePatch

UpperColumn_RevolveSection1_1~40_1

UpperColumn_RevolvePatch_1

UpperColumn_RevolveSection1_1_1-40_1_1

Mirror_UpperColumn_RevolvePatch

TopCircle_RevolveSection1-40

TopCircle_RevolvePatch

TopCircle_RevolveSection1_1~40_1

TopCircle_RevolvePatch_1

TopCircle_RevolveSection1_1_1~40_1_1

Mirror_TopCircle_RevolvePatch

LowerColumn_RevolveSection1~40

LowerColumn_RevolvePatch

LowerColumn_RevolveSection1_1~40_1

LowerColumn_RevolvePatch_1

LowerColumn_RevolveSection1_1_1~40_1_1

Mirror_LowerColumn_RevolvePatch

Bottom_CircleOuterSection24~64

Bottom_CircleOuterPatch

Bottom_CircleOuterSection24_1~64_1

Bottom_CircleOuterPatch_1

Bottom_CircleOuterSection24_1_1-64_1_1

Mirror_Bottom_CircleOQuterPatch

Bottom_CirclelnnerSection1-~21

Bottom_CirclelnnerPatch

Bottom_CirclelnnerSection1_1~21_1

Bottom_CirclelnnerPatch_1

Bottom_CirclelnnerSection1_1_1~-21_1_1

Mirror_Bottom_CirclelnnerPatch

Taking UpperColumn_RevolvePatch as an example, follow these steps to create the

dynamic set:

e Go to browser folder, right-click Sets - Dynamic Sets and select New Dynamic Set.

2lx

e Give the name as UpperColumn_RevolvePatch
e Select And and Lhs
e Select String and set Query as Name
e Fill String Mask with UpperColumn_RevolveSection*
| | Dynamic Set
E-{] Utiiities
{1 CutPlanes Name: [UpperColumn_RevolvePatch
{1 Evaluators
(-] Guiding Geometry Box | Plane | Sting | Line | Mot ]or |
~{7] Mesh Prioriti Tre |
| M::el Vlzwses fhs
{_j Reports Box ]Plane String lLine ]Not ]And lor ]
B3 Sets —
] [ per— Query:  [TEH -
u Regular m String Mask: ‘UnDerCDIumn_Re\.'oh.'eSecuon“
Color code by Set Membertsip...

Fields...
Save HTML Report...

¥ Preview

OK Cancel |

PR

Apply |

e Select Rhs and Not, fill String Mask with UpperColumn_RevolveSection*_1
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|# ' Dynamic Set

2lx]

Mame: |U|3|JerC0lumn_RevolvePatd1

Box ] Flane ] String ] Line ] Not

=]

Lhs

Box ] Plane ] String ] Line And ] Or ]

Box ]Plane String ]Line ]

And l or ]

Query: |Name

&

String Mask: |UpperCqumn_RevoIveSecﬁon ¥

IV Preview

oK | Cancel |

Apply |

e Toggle the Preview option to show the preview

ad

e Click OK

Repeat the steps above to create remaining dynamic sets as described in the following
table. Note: Dynamic Set UpperColumn_RevolvePatch (marked red in the table) is
already created by executing the steps above.

Dynamic Set Name

Conditions:

And

Lhs > String

Rhs > Not > String

UpperColumn_RevolvePatch

UpperColumn_RevolveSection®

UpperColumn_RevolveSection®_1

UpperColumn_RevolvePatch_1

UpperColumn_RevolveSection®_1

UpperColumn_RevolveSection*_1_1

TopCircle_RevolvePatch

TopCircle_RevolveSection*®

TopCircle_RevolveSection*_1

TopCircle_RevolvePatch_1

TopCircle_RevolveSection*_1

TopCircle_RevolveSection*_1_1

LowerColumn_RevolvePatch

LowerColumn_RevolveSection*

LowerColumn_RevolveSection*_1

LowerColumn_RevolvePatch_1

LowerColumn_RevolveSection*_1

LowerColumn_RevolveSection*_1_1

Bottom_CircleOuterPatch

Bottom_CircleOuterSection*

Bottom_CircleOuterSection*_1

Bottom_CircleOuterPatch_1

Bottom_CircleOuterSection*_1

Bottom_CircleOuterSection*_1_1

Bottom_CirclelnnerPatch

Bottom_CirclelnnerSection*

Bottom_CirclelnnerSection*_1

Bottom_CirclelnnerPatch_1

Bottom_CirclelnnerSection*_1

Bottom_CirclelnnerSection*_1_1

The dynamic sets start with “Mirror” can be created by following steps:
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Page 19




DNV

e Create a new dynamic set and fill name as Mirror_UpperColumn_RevolvePatch
e Select String and set Query as Name
e Fill String Mask as UpperColumn_RevolveSection*_1_1
e Click OK
& 1| Dynamic Set ﬂﬂ

1
Mame: |Mirrnr_l_lppErCn\umn_REVDIVEPah:h I

Box ] Plane Llna ] Not } And ] Or ]

Query: Mame L]
String Mask: |UpperColumn_RevolveSection™

1" String Mask is & regular expression (Regexp)

I™ Preview oK | Cancel | Apply |

Repeat the steps above to create remaining dynamic sets as shown in the following
table.

Note: Dynamic Set Mirror_UpperColumn_RevolvePatch (marked red in the table) is
already created by executing the steps above.

Dynamic Set Name Conditions: String
Mirror_UpperColumn_RevolvePatch | UpperColumn_RevolveSection*_1_1
Mirror_TopCircle_RevolvePatch TopCircle_RevolveSection*_1_1
Mirror_LowerColumn_RevolvePatch | LowerColumn_RevolveSection*_1_1
Mirror_Bottom_CircleOuterPatch Bottom_CircleOuterSection*_1_1
Mirror_Bottom_CirclelnnerPatch Bottom_CirclelnnerSection*_1_1

Verify all dynamic sets have been created correctly.

p

[ |

| it r

|“| | | | '| B Bottom_CirclelnnerPatch

\|| : B Bottom_CirclelnnerPatch_1

| Bottom_CircleOuterPatch

||| Bottom_CircleQuterPatch_1

|||| | LowerColumn_RevolvePatch
LowerColumn_RevolvePatch_1
Mirror_Bottom_CirclelnnerPatch

I Mirror_Bottom_CircleQuterPatch

Mirror_LowerColumn_Revolve Patch

Mirror_TopCircle_RevolvePatch

Mirror_UpperColumn_RevolvePatch

TopCircle RevolvePatch

TopCircle_RevolvePatch_1

UpperColumn_RevolvePatch

UpperColumn_RevolvePatch_1

||||H | ::-i

Note: Another way to create sets is by using Regular Set, first select the curves by their
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name in the browser. For example, UpperColumn_RevolveSection1, 2, and so on. Then,
press Alt+S to show only the selected curves to verify the selection. Finally, right-click
one of them to add them to named sets.

02 Dec 2024 14:59

=1 FOWT_PLN_Export_workshop

L e

4 EXPORT PLN

Name I Description
@ TopCirde_RevolveSection39_1 Guide NURBS
@ TopCirde_RevolveSection39_1_1 Guide NURBS
@ TopCirde_RevolveSection40 Guide NURBS
@ TopCirde_RevolveSection40_1 Guide NURBS
@ TopCirde_RevolveSection40_1_1 Guide NURBS
& UpperColumn_RevolveSection1 Guide NURBS
@ UpperColumn_RevolveSection1_1 Guide NURBS
@ UpperColumn_RevolveSection1_1_1 Guide NURBS
# UpperColumn_RevolveSection2 Guide NURBS
@ UpperColumn_RevolveSection2_1 Guide NURBS
@ UpperColumn_RevolveSection2_1_1 Guide NURBS
& UpperColumn_RevolveSection3 Guide NURBS
@ UpperColumn_RevolveSection3_1 Guide NURBS
@ UpperColumn_RevolveSection3_1_1 Guide NURBS
. UpperColumn_RevolveSection4 Guide NURBS
@ UpperColumn_RevolveSection4_1 Guide NURBS
& UpperColumn_RevolveSection4_1_1 Guide NURBS
& UpperColumn_RevolveSection5 Guide NURBS
@ UpperColumn_RevolveSection5_1 Guide NURBS
@ UpperColumn_RevolveSection5_1_1 Guide NURBS
& UpperColumn_RevolveSection6 Guide NURBS
@ UpperColumn_RevolveSection6_1 Guide NURBS
@ UpperColumn_RevolveSection6_1_1 Guide NURBS
& UpperColumn_RevolveSection? Guide NURBS J
@ UpperColumn_RevolveSection7_1 Guide NURBS
@ UpperColumn_RevolveSection7_1_1 Guide NURBS
& UpperColumn_RevolveSectiond Guide NURBS
& UpperColumn_RevolveSections_1 Guide NURBS
@ UpperColumn_RevolveSection8_1_1 Guide NURBS
& UpperColumn_RevolveSectiond Guide NURBS

oide wnnee

FILE

Analysis3_Structure

ilf
il
\‘r

i
i

'W’
Mr
i
]

U

(Line 779~782 in FOWT_PLN_Export.js)
After all curves have been placed in sets, we can export the .pln file.
e Click on menu File > Export > Polyline Approximations to PLN file

EEdlt View Guiding Geometry Structure Loads Mesh & Analysis  Results

] New Workspace...

= Open Workspace...

ﬂ Save Workspace

@8 Sesamn Insight Uploader
Close Workspace

Ctrl+M
Cirl+0

WEMBREHL G 7@

Ctrl+5

ckness Property | vl 7 B

S-E-s k0

Default settings for Backup

Manage Backups

b [ 0 B30 Ao 4 [ s B

Set Default Workspace Folder...

Explore Current Workspace... | Description
T om_CirdeInnerPatch Regular Set
. . tom_CirdeInnerPatch_1 Regular Set
Print Graphics... )
om_QOuterCirdePatch Regular Set
Old Save report ... iom_QuterCirdePatch_1 Regular Set
Save report ... mn_1 Regular Set
mn_2 Regular Set

Im ior‘t

Read Command File...

L3

Recent Command Files

Workspace (GMX file) ...
AML Concept Model ...
Genie journal file (J5 file) ...

FEM File ...
Results SIM File ...

Recent Workspaces b
Exit

-{ ] Supports @ i
{7 User Defined Objects &M
=] Utlities ®Fa
{3 CutPlanes ® sty
{17 Evaluators ®To
=] Guiding Geometry 8T
i{7]) Curves ®up
-{] Modelling Grids ® U

{171 Point Grids

i{] Point Sets

e Set values in the “Set - IWET - Join” table as given below:

Usfos file ...

Intergraph PDS (SDMF file) ...
CadCentre PDMS (SDNF filg) ...

Rule Loads XML file ...

ACIS SATfile ...

Selected Guiding
cimations to PLN file

Curves to Rhino ...

#W{ﬂmmw,

i

I
i
| FJ I
|
]!J Iy
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(Note: Use Tab key or Down arrow key to insert new rows in the table)

Patch | Set IWET | Join

1 Bottom_CircleOuterPatch_1 1 FALSE
2 Bottom_CirclelnnerPatch_1 1 FALSE
3 LowerColumn_RevolvePatch_1 1 FALSE
4 TopCircle_RevolvePatch_1 -1 FALSE
5 UpperColumn_RevolvePatch_1 1 FALSE
6 Mirror_Bottom_CircleOuterPatch -1 FALSE
7 Mirror_Bottom_CirclelnnerPatch -1 FALSE
8 Mirror_LowerColumn_RevolvePatch -1 FALSE
9 Mirror_TopCircle_RevolvePatch 1 FALSE
10 Mirror_UpperColumn_RevolvePatch -1 FALSE
11 Bottom_CircleOuterPatch 1 FALSE
12 Bottom_CirclelnnerPatch 1 FALSE
13 LowerColumn_RevolvePatch 1 FALSE
14 TopCircle_RevolvePatch -1 FALSE
15 UpperColumn_RevolvePatch 1 FALSE

e Specify other parameters in the dialog as given below

o ISYM: 1

o AP: -40.87

o FP:26.435

o Approximation tolerance: 0.001
e Set File name, for example, to “OWT_1.pln”
e C(lick OK

Note that the IWET starboard (left) and port (right) sides are local for each

pontoon/column, not the global left or right side. The description of the IWET values

corresponding to patch types in HydroD is shown below:

IWET Description

-10 WetLeftNoWaterline
-1 WetLeft

1 WetRight

10 WetRightNoWaterline
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|# | Bxport Polyline Approximations to pln-File ﬂﬁ
Set IWET | Join i-

1 @ Bottom_CircleQuterPatch_1 -1 ﬂ B

2 & Bottorn_CirclelnnerPatch_1 -1 ﬂ —

3 & LowerColumn_RevolvePatch_1 -1 ﬂ [

4 @ TopCircle_RevolvePatch_1 |9 ﬂ —

5 @ UpperColumn_RevolvePatch_1 -1 j [ ﬂ
ISYM 1 o
AP |-40.87 mg?
FP |26.435 mg?
Approximation tolerance |III.IIIIIII m'Fe

File: OWT_1.pin Browse...
[v Journal export operation
a4 Cancel | Apply |

e OWT_1.pln file will be exported and saved in the current GeniE workspace folder.

Note: Completed model is also provided as FOWT_PLN_Complete.gnx and
FOWT_PLN_Complete.xml files for reference.

5 OPTIONAL: IMPORTING PLN FILE INTO HYDROD

This last step illustrates how to import the .pln file into HydroD.
e Start HydroD V7.2 and create a new workspace by selecting File > New.

5.1 Create section model

e Right-click the Models folder B Workspace browser -
and select Add SectionModel. 4 & Workspace
f Environment
4 Properties
- StabilityProperties

Ud Models
1 Add ElementMaodel W
™ HydroMod
B  Add CombinedElementMadel

L Rules i -
G Add SectiopModel
% Analyses 53

_ Rename

+ Plots

[T] Tables Paste

Bl Pictures Visibility v
Reports
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e In the Properties view of the B Properties -
newly created SectionModel1, i SectionModell

select OWT_1.pln as file name.  souree
(click the three dots button to File name \ R
browse the file) Copy to workspace

e Right-click SectionModel1 > 4 Uik Models
Create patches from file. The il SectionModel1 S — °
section model should be visible B HydroMadels ] —
in the 3D view. = e Reload

5.2 Create element model

e Right-click the Models folder and B Properties
select Add ElementModel. PlaCemeniitec5
e In the Properties view of the Source
newly created ElementModel1,

tick Create from section model

and select SectionModel1.

Elernent number prefix

4 UL Models

it SectionModell

e Right-click ElementModel1 >
Generate mesh from section

File name
Copy to workspace v
I Create from section model
Section model ESectionModeH V]@y

73

E ElementiMode" . i (o]
model. P1 HydroModels Create set information .
. Generate mq\sh from section model
|— R &  Relnad ke
5.3 Verify and correct element model
e Check the generated mesh by activating/deactivating the eye icons in the
Page 24
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workspace browser so that only the ElementModel1 is shown.

e If the mesh edge is not shown, in ElementModel1 Properties view click Style tab
and check Plates > Show edges.

e Notice the mesh of the TopCircle patches is not good as shown below. The reason
is that the last curve in the patch is reversed.

e Expand SectionModel1 folder, expand PatchesFolder1, expand
TopCircle_RevolvePatch_1, and select TopCircle_RevolvePatch_1_Polyline_39.

4 U3 Models
4 iff SectionModell
4 [ PatchesFolder]

¥ Bottom_CircleQuterPatch_1

¥ Bottom_CirclelnnerPatch_1

¥ LowerColumn_RevolvePatch_1

4 ¥y TopCircle RevolvePatch 1

%, TopCircle RevolvePatch_1_Polyline 0 =
%, TopCircle RevolvePatch 1_Polyline 1 =
%, TopCircle RevolvePatch 1 _Polyline 2 =

%, TopCircle RevolvePatch 1 _Polyline 3 =
i

%, TopLircle_tevolvePaten_1_Pulyline_36 -

%, TopCircle_RevolvePatch_1_Polyline_37 -
- *,_TopCircle RevolvePatch 1 Polyline 38 . -
I %, TopCircle_RevolvePatch_1_Polyline_39 I -
£ ¥

e Reverse the points by copying the first row to the third row and then deleting the
first row. The table should be as shown below after the operation:

|:| Properties
’s\ TopCircle_RevolvePatch_1_Polyline_39

General
Index 40
Active

Section points

Section points

X v z
1] 8.435 m | 25.002 m “14m
2 2435m 25.002 m “14m

+

e Repeat the operation for Mirror_TopCircle_RevolvePatch_Polyline_39 and
TopCircle_RevolvePatch_Polyline_39.
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e Right-click ElementModel1 > Generate mesh from section model again. The mesh
should be corrected now.

Note: For more details on the settings of section model’s mesh generation, refer to
HydroD example 4 “Wadam and Wasim analysis of a ship”
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About DNV

We are the independent expert in risk management and quality assurance. Driven by our purpose, to safeguard
life, property and the environment, we empower our customers and their stakeholders with facts and reliable
insights so that critical decisions can be made with confidence. As a trusted voice for many of the world’s most
successful organizations, we use our knowledge to advance safety and performance, set industry benchmarks,
and inspire and invent solutions to tackle global transformations.

Digital Solutions

DNV is a world-leading provider of digital solutions and software applications with focus on the energy, maritime
and healthcare markets. Our solutions are used worldwide to manage risk and performance for wind turbines,
electric grids, pipelines, processing plants, offshore structures, ships, and more. Supported by our domain
knowledge and Veracity assurance platform, we enable companies to digitize and manage business critical
activities in a sustainable, cost-efficient, safe and secure way.



