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HYBER is developed by Norsk Hydro, Sintef and Ceetron. The development is paid by the
Norwegian Deepwater Programme, "The Riser and Mooring Project", (1998-2003).

The 3D graphics functionality of HYBER is based on GLview API by Ceetron. The Qwt
library is used for plot functionality. Qwt is released under the GNU Lesser General Public
License (http://www.gnu.org/copyleft/lesser.html).

This product uses some of the PuTTY executables, both directly and in modified versions,
to provide SSH, SFTP, Secure Copy, and Telnet functionality. We are obligated to include
the license text for PuTTY:

PuTTY is copyright 1997-2003 Simon Tatham.

Portions copyright Robert de Bath, Joris van Rantwijk, Delian Delchev, Andreas Schultz, Jeroen Massar, Wez Furlong, Nicolas
Barry, and CORE SDI S.A.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation files
(the "Software"), to deal in the Software without restriction, including without limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do
50, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. INNO EVENT SHALL SIMON TATHAM BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

This document is valid for HYBER version 2.2.

Contact information:

Kjell Herfjord, (Kjell.Herfjord@hydro.com)

Tore Holmas, (Tore@Holmas.com)

Trondheim, Norway, March 2006
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HYBER Version 2.2

1 Introduction

This document is the user manual for HYBER. Thus the document specifies the graphical
user interface and the functionality of HYBER. First there is a chapter called “Getting Start-
ed”, which describes how to use HYBER step by step. This is useful if you are new to HY-
BER since it helps you get up and running quickly. The major part of this user manual is a
walkthrough of the elements in the graphical user interface in an ordered manner, and the
functionality is described along the way. In addition there is a chapter that describes the file
formats used by HYBER.
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2 Getting Started

Introduction

After a normal installation, all necessary information is stored on the computer, (typically
in file folder: C:/Program Files/hyber)

The computer tool HYBER contains following modules:

* Model generation/analysis set up tool, (“pre-processor’)
* Simulator (the “engine”)

+ Result inspection tool, (“post-processor’)

In addition, documentation (this manual), and some examples are available, and could be
accessed from HYBER.

HYBER is activated from the start menu or by double clicking on the icon, (if a short cut

is created).
&
o

Except for the simulation module “the engine”, which also could be run on a remote
LINUX server, the tool is running on standard PCs.

Simple Collision Check

A step by step description on how to use HYBER will be given below. The case is a simple
riser collision check, and the question to be answered is:

Will the two actual risers collide for the actual current condition?
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Data:

* Water depth : 300 m

* Spacing: top: 3m, bottom: 4m

* Cross Section: Outer: Do=0.25m, T=14mm, Inner: d=0.18, t=10mm
* Internal Fluid: Annulus: 1100, inner tubing 600 kg/m3

* TopTensionFactor: 1.5

* Spring Factor: 0.4

* Current: Surface: 1.5 m/s, from z=-100, gradually reduced to 0.5m/s
* No floater motion

HYBER opens as shown in the figure below. Select File and “New setup file...” when start-
ing from scratch, (having no set up files to import and edit).

Wergion 2.0-03 [BETA)]
Graphics powered by Ceetron's GLview AF)

Hyber opening scene.
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File Plot Anim Fafigue Exfreme SWindow Help
(= Open HYEER result file... Chrl+0 [ I ]
pen setup File... Chrl+3hift+0

New setup file..,. [

1 C\Program Filesy,. \TLP_850m. hys

2 C:\Program Filesy,. . \TLP_850m.hvb

3 H\Datah, . \Hyber\ExQ TLP_&50m.hyb
4 H:\Datal,. \Hyber\ExOSOL_TLP. bvb

#7 Exit

File dialog, selecting new set up file.

HYBER Version 2.2

—Directony
|E:\Prugram Fileghhwber'Examples ' |
Cancel |
—Project nam
Press the “browse” button to
change directory

By default, HYBER will start in the “examples” file folder, and in the present example, the
data files produced should be collected in a separate folder, which, in this case, does not

exist in advance.

Pressing the “browse” button, gives a new dialog box , see the figure below.

Look in: |a C./Program Files/hyber/Ezamples/

0.
CaFpso_t
CATLP 850

Directary: ||

File type: | Drirectaries

”New Folder” button

File dialog. "Browsing'' for a folder to store the example files.
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The folders in current directory are shown, and by pressing the “New folder” button, the
field “New Folder” appears. Type in the actual folder name, (in this example, “Demol”),
and the new folder is created and available, (click in the white field). Double-click on this

new folder, (Demol), and define a project name to be used in this new folder, see the fol-
lowing figures.

Look jn: |a C:/Program Files/hyber/Examplez/

.
Z1FPSO0_1

B New Folder 1
I TLP_850

Directary: INew Foalder 1
File type: I Directories Cancel |

A

File dialog. Typing the folder name.

Laok jh: Ia C:/Program Files/hpber/E zarmples!
(s

CdDemot

CaFPsO_1

CaTLP 850

File dialog. New folder “Demol” is created.
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—Directary

IE: “Program FilezhhybertExamplessDemolh

B

HYBER Version 2.2

—Project name

File dialog. Define project name to be used in the new folder.

The project name "GarField" is defined as a project-name, and this name will prefix all files
produced by HYBER. Press "OK", and the empty "Analysis Setup" sheet appears. In our
case, no set up data exist in advance, (if old sheets were available, the "Import" function

could have been used), and all data has to be typed in.

r,e: Analysis Setup
Setup Riser topology
O  {iset lopoloay| Vertcal/S shape | Gereral |
[ ™ Cioes section 1
L L
Bl Bourday condiions & Vettical © Seshape
O ™ Analysiz coniral and header F Fisad 1op auke
"
O Eummm i
[  Floater mation =z ¥z ;
Opional;
ors Top o el (above mul | ]
Bl Ao Depth | ]
Humber of neess © 2 E
—hriasis lype : - -—
& HYEER (" HYBERCFD el
Eoitoes zpacing | [m]
Meribai of elements |
Lerigth of srsei [mm]
~ Analysic debrition e —
Save [ Impeit... I ;

HFshine I anens I

Frogeet nama: IL‘mFuH Gengiabs Al i

Claee

Pzl

User Manual

Empty Analysis Setup sheet.
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|
-
i
o
o
l—

Cross section sheet completed.
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Type in actual topology data. In the case, the top point of the riser is located 20m above the
water surface. When the sheet is complete, a green tag appears for the particular sheet.7
The cross sectional data for the pipe with inner tubing is specified in the "Cross Section"
sheet.

The boundary conditions at the riser top in terms of top tension, (the Top Tension Factor),
and the top spring stiffness, K = (Top Tension) x (top spring factor).

[Ganalysissetn ]
Setup - + + Boundasy condbons
[  Riser topelagy Rizer 1 i
Top Tension Factor : |1 5
Top Spring Factor |ﬂ-1
[{] © Anaysis contioland header | | Riger 2
[#] © Custent depth peofie Top Tension Fachor : [1s
& " Floater motion Top Spong Factor [os
: Spling tyslsm | Indeperdert ﬂ
[ ¢ Bumpers
O  Advanced
-Analysis lype -
& HYBER " HYBER-CFD
Save Imiport._.
Binalis M aneget Project name: |G arfiekd Genesate A1 Cloze
A

Boundary condition sheet completed.

The total simulation length is specified in the next sheet, and the heading text, (which will
appear on plots etc), has to be typed into the Header field.

User Manual 11



HYBER Version 2.2
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Analysis Setup ; 5[
—Setup—————————————————— —Analysis contiol and header
M " Riser topalogy it
M " Cross section
M  Boundary conditions Sirmulation length : ISUU [5]
M 1+ Analysis control and header
M " Cument depth profile ity
Header text:

M " Floater motion

Simple Collision check.
Optional :

[0 ¢ Bumpers
[  Advanced

Save. | Impart. |

’rAnalysls definition

Analysis Manager... | Project name: |GaField Generate All Close Iﬂ

Analysis control sheet completed.

The current surface speed and direction is specified in the "Current depth profile" sheet (see
the following figure). A series of speeds and directions could be specified in once, but in
the present example, only one speed and direction is defined. The depth variation of the
speed, as well as depth variation of the current direction, have to be specified.

Analysis Setup x|

—Setup —Current depth profil
m " Riser topology
m " Cross section

Surface | Speed Frofile | Direction Prafile I

—Curent speed

m " Boundary conditions
Speed 1 |'|.5 [ms]
m " Analysis control and header
Increment IEI
M f* Current depth profile
Mumber of speeds |1
m " Floater motion
Optional :
O Bumpers r—Current direction
O ¢ Advanced Direction 1 : ] [deq]

Incremett : 1]
Humber of directions 1

Save.. | Import.... |

’r.t’-\nalysws definition

Analpsis Manager... | Project name: |GarField Generate &l Cloze |A
Current Depth Profile sheet completed.
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NOTE that the actual current speed is the product of the surface speed and the value of the
depth profile for the various depths. Similar for the current direction, where the direction
of the current at a given depth is the surface direction plus the direction offset at the actual
depth. In the present example, same current direction is used for all depths, (offset = 0).

—Current depth profil —Current depth profil
Surface | Speed Profile I Direction Profile Surface | Speed Profile | Direction Profile
Z-zoord I Factor | R s s e Z-coord I Offset e
i 1 0 0
100 1 -1000 1] 1
-200 05 S 200
-300 05 ]
-100
_ap0 -
fr=s i
=3 T i
E -150 b
600
-200 g
-300
4 >l 2s0d | s |
Z-coord I Z-coord : I
300 4 -1000 -
: Offset: | R A S T U |
e 05 06 07 08 08 1 06-04-02 0 02 0.4 0.6
Deete | [ add | Speed Deets | [ add | Dir.

Selected speed profile and direction offset profile.
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There is no floater motion, and Amplitudel, Directionl and Period1 are all set to 0.

Analysis Setup x|
—Setup———— —Floater mation
M " Riser topology e
M = Cross section Ampltude 1: ln— il
M = Boundary conditions (st lU—
M " Analysis control and header Number of amplitudes: l1—
M " Cumrent depth profile
—Direction
M % Floater matioh
i Direction 1 IU [deq]
Optional :
I t IU
O ¢ Bumpers ol
B (@8 A Mumber of directions |1
i~ Period
Period 1: 0 [5]
Increment. 0
Analysiz defintion—————— Mumber of periods: 1
’7 Save). | Impart.
Analysiz Manager. | Project name: |G arFisld Generate All | Cloge Iﬁ

Floater motion sheet completed.

All input sheets are completed, and press "Save" to save the sheet parameters to a separate
file, (which will be named GarField.hys automatically). This ".hys" file, (HYBER set-up
file), could be "imported" and modified in connection with a later project. (It is also possi-
ble to save an incomplete work sheet set-up, for later completion.)

When all required sheets are defined, the "Generate All" button becomes active, and press-
ing this button will produce all necessary input to the simulation "engine" collected in one
file per case. Since only one case is specified, only one file will be created,

(GarField _001.fem).
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Press the "Analysis Manager" button and the "Analysis Manager" dialog box appears.

Analysis Manager

—Clutput:

—Remate simulation
* SSH/SFTP/Secure Copy
" Telnet/FTP

Download

[~ General

Cance Delete

—Local simulation

¥ Send n-script

Giet

Copy... Fiun

Close

Analysis Manager dialog box.

Select actual case(s), and how to further process the data. Two main alternatives exist:

+ Sending data to a remote LINUX server for "batch" processing

* Running the simulation on the local PC.

Since the actual example is small, the "Local" alternative is selected, and after the "Run"
button is pressed, some simulation key information is shown in the "output" field, see the
following figure. When the simulation is completed, the Status changes from "running" to

"completed", see the two following figures.

User Manual
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nalysis Manager

—Cal —Femote simulation
Caze Current Curent | Floater Floater | Floater Status % S5H/SFTP/Secure Copy
Mumber | Direction | Speed | Direction | Period | Amplitude :  Telnet/FTP
1 1] 1.5 1] 1] 0 Running...
Send.. I B
Dovrload
—General
@ Canczl | Delete
ol ERLL 1. 0ua g1 i 1. 37ak o
1000 5.000  1.000 4.169E-02 1.978 r—Local simulation
1A AU Ao & RRAF=NZ 1 _9%RF
1400 7.000 1.000 6.955E-02 1.978E Copy.. | Abort
1600 g.ooo 1.000 8.531E-02 1.978E 2
1800 3.000 1.000 1.035E-01 1.978E [¥ Send un-script
| oannn innne Ao - 2A7Fon 1 998F
2200 11.000 1.000 1.495E-01 1.978E et
2400 12.000 1.000 1.853E-01 1.9?8Ev|
AI—I . Cloze |

Running the simulation locally.

alysis Manager

—LCa:
Case Cuirent Current | Floater Floater | Floater Status
Mumber | Direction | Speed | Direction | Period | Amplitude
1 0 1.5 0 a 0 Completed:
— Output
tuggested incremental load - [IIRNS d
————— SIPOST COMPLETED ———n-
10 million words successfully allocated -
4 >|

—Remote simulation
+ SSH/SFTP/Secure Copy
" Telhet/FTP

Send... I Fiur

Dawnload

i General

Canzel | Delete

—Local simulation

Copy.. | Fun

¥ Send run-script

Giet

Close

Simulation completed.
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Now, the results are ready for inspection, and by selecting the File/Open HYBER result file
from the HYBER menu, and selecting the file "GarField.hyb" the results from the simula-
tion case(s) become available.

The question to be answered in this example was "collision or not". Selecting the "s-coor-
dinate plot", (indicated button on the task bar), gives the "Plot Setup". Selection of "number
of impacts" gives an overview of the number of hits along the riser length.

1o

File Plot anim Fatigue Extreme Window m

I« atnm mpp w0 LELIL ] L
Vﬁ ;

Description:

Simple Collision check
Hyber Yersion 1.00

RizerMa I Diameter I Thickness | TopTension I
1 0.250 0022 7.B00E+05
2 0.250 0.022 7.B00E+05

Cases:

Case infor

Keyword | Walue |
Current 1.5[mss]
[Direction 0.0[deg]

Floateramplitude 0.0[m ]
FloaterDirection 0.0 [deg]
FloaterPeriod  1000.0[s]

HYBER results. Selecting “S-coordinate plot”.
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ﬂ Plot Window = =
— Plat typ —Flat variables—— Cases: Simple Collision check
i _ - Cure= 158 m's, Div= 0 deg , Amp= 0.0 m.
" Time H-awiz Curr= 1.50m/s . Dir=_ 0 deg . Am 2004-01-29

-2z
q 0

f* S-Coord Stress:S moath

Cruration
Impulse
[Damage
Mumber of imp

= Probability within selected case .50

" Max response vs case parameter

" Cross corelation -100 |

— Tirm —Flat data
TStart: 0 & Overall

TEnd: 233129 = Cumert section

T ID I
Murnber of bars: (10 50 -|
12 |299.1 29

] «| | _4 300
0 10 20 3} @ &0 6

] Settings... | New Flat | UpdatePIotI Mumber of impacts

: A

-150

S-Coordinate:

-200

Plot setup and selected ""Number of Impacts".

As seen from the plot:

""With the actual configuration, the risers are likely to clash'
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3 Graphical User Interface

Introduction

This chapter describes the graphical user interface and the functionality of HYBER. It is a
walkthrough of the contents of the graphical user interface, which includes the main win-
dow with the docking windows it may contain, the menus in the menu bar, the toolbar, and
a number of dialogs that are available through menu items.

The Main Window and its Contents

This section describes the contents of the main window.

Main Window

Initially, when no project is opened, the main window is empty, showing only a gray back-
ground along with a menu bar and a toolbar. As long as no project is opened, the only avail-
able actions are to open a project file, to view the “about box”, or to exit the application.

When a project file is opened, project information will appear in a project window that is
docked inside the main window. The geometry of the risers will be presented in a risers
view that fills the area of the main window that is not covered by docking windows.

User Manual 19
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The main window looks as illustrated by the figure below.

SI=0

File Plot  &nim Fatigue Extreme  Window Help

02 e L ) g g 2 = A

Project Window

When a HYBER Project File is opened, a docking window will appear inside the main win-
dow. This is the project window, and it contains project description, parameters for the ris-
ers, and case information. Case descriptions are inserted in a list box. Selection of a case in
this list box results in presentation of characteristics of a given case, i.e. data about current
and floater.

20 User Manual
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The following figure shows an example of how the project window may look.

Description:

HYBER Deepwater analyzsis
Hyber Wersion 1.00

Rizetho | Diameter | Thickness TopTer‘mionl

1 0.251 0.025 1.200E+08
2 0.251 0.025 1.200E+06

SPAR Call. Curr1.70,
SPaR Coll. Curr1.80
SPaR Coll. Curr1.90
SPaR Coll. Curr1.10
SPaR Coll. Curr1.30
SPaR Coll. Curr1.50
SPAR Coll. Curr 0,90

Casze info:

. Tens 1200E3 [M], Per: 120, amp: 15,
. Tens 1200E3 [M], Per: 120, amp: 15,
CTens: 1200E3 [M], Per: 120, amp: 15,
CTens: 1200E3 [M], Per: 120, amp: 15,
CTens: 1200E3 [M], Per: 120, amp: 15,

Z200E3 [M]. Per: 60, Amp: 05, Dir: 0
. Tens 1200E3 [M], Per 6O, Amp: 10, Dir; 0

Dir:
Dir:
Dir:
Dir:
Dir:

oo o oo

F.epword | Y alue |

Current 1.7 [m/g]
Direction 0.0 [deq]
Floaterdmplitude B0.0[m ]
FloaterDirection 0.0 [deg]
FloaterPeriod RO[=]

1%

21
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Risers View

The risers view looks as illustrated by the figure below.

The risers view is a 3D graphics window that presents the geometry of the risers. A slider
control is placed on the right side of the window. This slider control selects a section of the
risers, and the current section is indicated in the 3D graphics window. To be more specific,
the slider control selects an element in the red riser, and the first node in the selected ele-
ment. The node and the element in the green riser which are closest to the selected node in
the red riser will also be selected. The S-coordinate of the current section is written in the

User Manual
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bottom of the view. An axis cross is located in the bottom left corner, to indicate the orien-
tation of the view. Navigation inside the view is done with the mouse. Holding down the
left mouse button and moving the mouse gives panning, the right button gives rotations,
while the middle button (or left and right button simultaneously) gives zooming. When an
animation is played, the risers will move according to the displacements, and the frame
number and the time number are shown instead of the S-coordinate.

Animation View

When an animation is started, the animation view appears inside a docking window, and it
looks as illustrated by the example in the figure below.

The animation consists of two circles that illustrate the sections. They have the same colors
as the risers in the riser view, of course, and they move according to the displacement his-
tory. The animation window's rectangle is based on the bounding rectangle of all of the
movements of the sections. To avoid wrong scaling in either the vertical or the horizontal
direction, the direction that has the largest maximum displacements controls the scaling.
This means that the area covered by the other direction changes according to the size of the
“master direction”. As can be seen in the figure, the dimensions of the rectangle are shown
by coordinates in the upper left and bottom right corners. An axis cross is located in the
bottom left corner to indicate the axis that is X and the one thatis Y. If specified, the current
direction is shown as a light blue arrow, while the floater direction is shown as a purple ar-
TowW.

A context menu from which the animation view may be customized will appear if the right
mouse button is clicked.
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By default, the real movements (absolute displacements) are shown. If desired, the relative
displacements can be shown instead. A checkable item in the context menu turns on/off rel-
ative displacements mode. In this mode, the red circle is kept still, while the green circle
moves according to the relative displacements.

The diameters of the circles are based on the real diameters of the risers by default. How-

ever, the diameters may be so small in relation to the area in which the sections move that

they almost become invisible. A pop-up menu inside the context menu called “Riser diam-
eters” can be used to select a specific diameter (in pixels), or to use real diameters.

The visibilities of the current direction, the floater direction, the axis cross, and the dimen-
sions of the rectangle, can be turned on or off through checkable menu items in the context
menu.

Plot Window

When a plot is generated, either by plotting contact results or by computing fatigue or ex-
treme estimates (described later in this manual), the plot will appear inside a docking win-
dow in the main window. A plot window may look as illustrated by the figure below.

Plot Window x|
Ciemen fapge Ho pr. pisers, NoBomp, 1.3
1400 —
1200 -
= ]
= mnn—__
T ]
D 200
L 7
L 600
1w J
W i
L a0 o
i ]
200
o -
I T T T T T T T T T T T T T 1
] 20 100 120 140 160 180 200
Time [5]
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The plot window has a context menu (whichs pops up when the right mouse button is
clicked) that makes it possible to export the plot itself or the plot data. This menu looks as
shown in the figure below.

Print
Copy Ctel+C
Save Chrl+5

Copy az text Ctil+alt+C
Save az text Chil+Al+S

“Print” prints the plot. A standard print dialog appears. “Copy” copies the plot as a bitmap
to the clipboard. This is equivalent to pressing Ctrl+C when the plot window is active.
“Save” brings up a file dialog where the plot may be saved to file. The plot may be saved
as “.bmp”. “.png”, “.xbm”, “.xpm”, or “.pnm”. Pressing Ctrl+S is equivalent to selecting
this menu item. The plot data may also be saved as text to a file or copied as text to the clip-
board. This text contists of the plot title and the axis titles, followed by (X, y) data organized
in two columns where the columns are separated by tabulators and the rows are separated
by line breaks. These menu items ar called “Save as text” and “Copy as text”, with the key-

board shortcuts “Ctrl+Alt+S” and “Ctrl+Alt+C”, respectively.

The File Menu

This section describes the items in the file menu.

Open HYBER Result file...

Selection of this menu item opens a file dialog where HYBER Project Files (*.hyb) may be
opened. When a project file is opened, the directory where this file is located will be used
as current working directory. It is assumed that HYBER Case Files (*.hcl), VTF files
(*.vtf), HYBER Damage Curve Files (*.hcu), and HYBER Damage Distribution Files
(*.hdd) related to the project are located in the same directory, i.e. the current working di-
rectory.

If the project file is opened successfully, HYBER searches for HYBER Case Files (*.hcl).
All case files found in the working directory are read, and case information, along with
project information, is presented in the project window as described earlier in this chapter.
The first case is selected by default, and information for this case is shown.
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Open setup file...

Selection of this menu item opens a file dialog where HYBER Setup Files (*.hys) may be
opened. When a project file is opened, the Analysis Setup Dialog is opened and its controls
are filled with information from the setup file. See section “The Analysis Setup Dialog” for
more information.

New setup file...

Selection of this menu item opens a dialog where a directory and a project name may be
specified. The figure below shows what this dialog looks like.

New project il

IE: “Program Files\HYEER" |

Cancel |

—Praoject name

Ite3t

&

This dialog is used to specify a new HYBER Setup File (*.hys). When a directory and a
project name have been specified, a file named “<project name>.hys” is created in the giv-
en directory. Note that you may browse for a directory by clicking the browse button ([...]),
and the directory browser also lets you create a new directory. Once the setup file has been
created, an empty Analysis Setup Dialog is opened and you may start specifying parameters
for a new analysis. See section “The Analysis Setup Dialog” for more information.

Recent Files

The 4 most recently used project files or setup files are available through menu items below
the “Open...” menu item. Selection of one of those is equivalent to selecting the correspond-
ing file in a file open dialog. The list of recent files is empty until the first time a file is
opened.

Exit

Exits the application.
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The Plot Menu

This section describes the items in the plot menu.

L Time plat. ..
L S-Coordinate plot. ..

L Probability within selected case plat...
b Max response ws case parameter plot, .

L Cross correlation platk, ..

Settings. ..

Export plot...

Time plot...

This menu item opens the plot setup dialog, which looks as illustrated by the following fig-
ure.
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[©Plot setup x|
—Flot type —Plot variables Cazes:
& Time H-auis | g | Ormmen lange Hp pr. risers. NoBump, 1.2
 SCood Vel " grmen :ange t:p pI. r!&ers. Hngump. :II‘IIj
Angle rmen lange Hp pr. risers. NoBump. 1.
i~ Probability within selected case Qrmen lange Hp pr. rigers. HoBump, 0.9
Stresz Flange .
Shress Smodth Drmen lange Hp pr. rizers. MoBump, 0.8
" Man responze vs case parameter - :Ormen lange Hp pr. MoBumo
Duration i ;
a Thaes caneldia - j Qrmen lange Hp pr. rizers. MoBump. 06
Ormen lange Hp pr. nzers. MoBump. 1.3
Time ~ Plot data Ormen lange Hp pr. [iSBIS. MHoBump. 1.4
Ormen lange Hp pr. nzers. MoBump. 1.5
TStart: 0 i+ Owverall
T 200 " Current section
™ o
Humber, of bars: |1 1]
T2 |20
v &uta

Mew Plat | Update Flat I

&

Settings... |

All of the available plot variables for the selected case(s) (selected in the list to the right)
are listed in the “X-axis” and/or the “Y-axis” tab(s).. There are 5 radio buttons for selection
of plot type. This is the place in which to select whether to plot over time, to plot over S-
coordinates, to create a probability distribution, to create a max response vs case parameter
plots, or to create a cross correlation plot.

In the lower left corner right the start/end times (T1 and T2, respectively) for plots may be
set. This enables selection of a specific time interval for which to get data for plotting. The
minimum value of T1 is "TStart", and the maximum value of T2 is "TEnd". These values
are default. T1 cannot be larger than T2.

Time is selected by default. If "Time" is selected, plotting of values will be done over time.
To be more specific, values for the selected variable are plotted at points in time where there
have been hits.
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If "S-Coord" is selected, plotting of values is over the entire length of the risers. The max-
imum value will be plotted if there have been several hits at the same S-coordinate. The
variable "Number of impacts" is always present for S-coordinate plotting, and is generated
automatically. This is simply a count of the number of impacts at specific elements, repre-
sented by S-coordinates.

If "Probability within selected case" is selected, the "Number of bars:" edit control is acti-
vated. This type of plot is a histogram where there is a number of bars as specified, where
the height of each bar is the probable relative number of hits resulting in values within the
interval covered by the width of the bar.

If “Max response vs case parameter” is selected, both the X-axis tab and the Y-axis tab are
activated. The case parameter to plot along the X-axis may be selected in the X-axis tab and
the variable to plot along the Y-axis may be selected in the Y-axis tab. The maxium value
of the Y-axis variable is plotted for each case parameter value. One or more cases may be
selected in the list of cases.

If “Cross correlation” is selected, both the X-axis tab and the Y-axis tab are activated. This
is simply a general cross correlation plot where any X-axis variable may be plotted against
any Y-axis variable. One or more cases may be selected in the list of cases.

Inside the "Plot data" frame in the dialog there are two radio buttons for choice of an "over-
all" plot or a plot for the current section only. If "Overall" is selected, all values are plotted,
no matter where the corresponding collisions have occurred along the risers. If "Current
section" is selected, only values resulting from hits for the current section are plotted. Val-
ues resulting from all other hits are counted as 0.

Pressing "Generate" generates a plot. The plot is placed in a docking window that appears
inside the main window. The plot window may be undocked so that it floats outside the
main window.
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The following figure shows how time plots may look.

Plot Window x|
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Time plots are presented as "spikes" with time as the X-axis variable and the selected vari-

able as the Y-axis variable. Variable names are written along each of the axes, including

units if specified.
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S-coordinate plots may look as illustrated by the example in the figure below.

Plot Window x|
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400 3 e
-G00 : %

-200 —

S-Coordinate
1

T 1
1200 1400

| LI AL R B T T
i 200 400 &0 200 1000
Stresz_Flange [MPa]
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S-coordinate plots are presented as a curve consisting of connected line pieces along S-co-
ordinates. S-coordinate is the Y-axis variable and the selected variable is the X-axis vari-
able. S-coordinates where there have been no hits get the value 0. A red marker line is
shown at the S-coordinate that corresponds to the currently selected section in the risers
view. If a point on the curve is selected, the red line will be drawn through this point, and
the new selection will also be selected in the risers view.

The following figure shows an example of how a probability within selected case plot may
look.

Plot Window x|

Orrmen lange the pr Hsers. NoBormp. 1.2

0.35 5
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= 0.2
£

S 0.15
o

0.1

= | J— —
T T
SEIIJ 1 IJIJ 15EID 2000
Stress_Flange [MPa]

Max response vs case parameter plots are presented as "spikes" with the case parameter as
the X-axis variable and the selected variable as the Y-axis variable. The maxium value of
the Y-axis variable is plotted for each case parameter value.
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Max response vs case parameter plots may look as illustrated by the figure below.
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Cross correlation plots are presented as crosses and are simply general cross correlation
plots where any X-axis variable may be plotted against any Y-axis variable.

The following figure shows an example of a cross correlation plot.
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S-Coordinate plot...

This menu item opens the same dialog as when “Time plot...” is selected. The only differ-
ence is that the “S-Coord” radio button is selected by default. See the description of “Time
plot...” for more information.

Probability within selected case plot...

This menu item opens the same dialog as when “Time plot...” is selected. The only differ-
ence is that the “Probability within selected case plot” radio button is selected by default.
See the description of “Time plot...” for more information.

Max response vs case parameter plot...

This menu item opens the same dialog as when “Time plot...” is selected. The only differ-
ence is that the “Max response vs case parameter plot” radio button is selected by default.
See the description of “Time plot...” for more information.

Cross correlation plot...

This menu item opens the same dialog as when “Time plot...” is selected. The only differ-
ence is that the “Cross correlation” radio button is selected by default. See the description
of “Time plot...” for more information.

Settings...

The plot settings dialog makes it possible to change the appearance of the plot. Default val-
ues are given initially. The dialog looks as illustrated by the figure below.
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Plot Settings

—M-aiz scale —————— [~ -auis scale

Fir: IEI Fir: I-'IEIEID
Appl
[LETS |1DEIEI bl IEI

(hE]

Urit: [200 Unit: [200 Cancel
™ futo scale ™ fwto scale

— Titlez
Flot: |S IMTEF MT Structural Engineering [2001-11-12]
Hearis: |Stress [MFa] *-aris: |S-Cnordinate

— Sppearance

[ Show min/mas oh axes

¥ Calculate multiplier on # axis

— Colors

B ackaround calar: |255ﬂ |255ﬂ |255ﬂJ
| =
I == =0 3|

Curve/bar color:

Marker color:

The minimum values, the maximum values, and the units of the axes and the units may be
set manually, or this may be done automatically, which is the default setting. The titles of
the plot and the axes may also be set manually even though they are created automatically
by default.

The maximum and minimum values found in the plot data may be written in parentheses
behind the axis titles. This option is turned off by default. By default, HYBER attempts to
write nice numbers along the X-axis, and a multiplier is shown in parentheses behind the
X-axis title. This option may be turned off.

In the bottom of the dialog there are controls for changing the background color, the curve/
spike/bar color, and the marker color.
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Export plot...

This menu item opens a dialog where the data in the current plot may be exported. This di-
alog is shown in the figure below.

Export Plot
— Column separator
= Tab
C |
" Space i
Cancel |
— Title
SINTEF MT Stuctural Engineering [2001-11-12)

The data is written as floating point numbers in two columns. In other words, each (X, y)
pair is written on an individual line. By default, the column separator is tabulator, but space
may be selected instead. The plot title, which is written in the first line, before the data, may
also be changed. Clicking “Save...” brings up a file dialog where a name of the file to write
to may be selected. If “Copy” is selected, the export data is put on the clipboard, so that it
may be pasted in a different application.
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This section describes the items in the animation menu, which looks as shown in the fol-
lowing figure.

B s |
4| Step backward
Il Pausz=

W Stop

| Step forward

B Flay

& Animation control

Note that all “play” and “step” actions will result in reading data for animation setup if an
animation hasn’t been set up for the selected case already. This may take a few seconds,
depending on the number of time steps and the granularity of the riser geometries. The ris-
ers view will show the 3D animation of the risers, while the 2D animation view shows the
displacements of the selected sections (in the risers view) for the selected case. When an
animation has been set up for the selected case, all displacements for the risers are kept in
memory and setting up an animation for a different section is therefore fast.

Play backward

Starts playing the animation backward.

Step backward

Goes back to the previous frame.

Pause

Pauses the animation.

Stop

Stops the animation.
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Step forward

Advances the animation to the next frame.

Play

Plays the animation (forward).

Animation control...

This menu item brings up the animation control dialog, which looks as shown in the figure

below.
Animaliun control
1
1 ) 1 1 1 1 1 1
1 E00

- | ] | | 3 |I:urrent frame: 73
A | wm | » |Mwrrs: [E 2

Note that this dialog contains buttons that are equal to the animation control icons in the
animation menu. The functionality of these buttons are exactly the same as the correspond-
ing menu items. These buttons are also found in the animation toolbar.

The slider control makes it possible to select a specific animation frame. The current frame
number is shown in this dialog, and this number and the position of the slider are updated
continuously during the animation. Maximum number of frames per second can be set man-
ually. The default value is 25. Note that the system may be too slow to be able to play the
animation at the specified maximum speed.
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This section describes the items in the fatigue menu.

Calculate...

This menu item opens a dialog where fatigue estimations can be done. The following figure

shows the appearance of this dialog.

Fatigue Estimation

Cazes I Frobabilities I

Qrmen lange Hp pr. rizerz. MoBump. 1.2
Orrnen lange Hp pr. risers. HoBump. 1.1
Qrmen lange Hp pr. rizers. MoBump, 1.0

0.0613132

Sum of probabilities of selected cazes: 0.1EBEET

=

Simulation length TStart O

% Usze whale simulation length

£~ Set interval manually TEnd: 200
1 |

Rief iod [wr]: |1
eference penod [pr] T2 I

Selected longitudinal properties:  <nones

Settings... | Mew Plaot | Compute I

Z

There is a list containing all cases. Multiple cases may be selected. The probabilities of the
selected cases are shown in a column, and the sum of the probabilities is shown below the
list of cases. When the selection has changed, the "TStart" and "TEnd" values will change
so that they cover the time intervals for all of the selected cases. By default, the entire sim-
ulation lengths of all selected cases are used when calculating fatigue. If "Set interval man-
ually" is selected, T1 and T2 may be changed within TStart and TEnd. This will limit the

time intervals for the selected cases. The simulation length for each case is based on the part
of its time interval that is covered by the range from T1 to T2. T1 can't be larger than T2.

In addition, there is an edit control where the reference period may be specified. The default
value is 1 year. The name of the selected longitudinal properties is shown, or “<none>" is

written instead if default properties are used.
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When the "Compute" button is pressed, the fatigue estimate will be calculated, and the plot
will look as illustrated by the figure below. The curve shows the estimated fatigue at S-co-
ordinates along the entire length of the riser. The figure below shows an example of a fa-
tigue estimate.

Plot Window x|

200

o -

200

S-Coordinate
1

-400

-600

-800 —

| L L L L L L L
0 041 D2 DX 04 05 OB DF DB
Accumulsted Damade (per 1 yr)

Longitudinal properties...

This menu item brings up the longitudinal properties dialog, which looks as illustrated by
the figure below.
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Lungitudinal Damage Properhies

— Available defintions

Sy |
riser_1002 Mew

Usze zelected

Selected definition

Type I From I To I Description I - Select all
il -A0.0285 <default>
-A0 0235 800569 < default> Damage curve...
-B0.0569 -120.086 <default:

Stress 1200086 -160.115 Test Detault
160,115 -200.143 <default:
200,143 240171 <default> Save changes

(e b

240171 -280.2  <default:
28002 -320.228 <defaulty
-320.228 -360.256 <default: LI

All HYBER Damage Distribution Files (.hdd) found in the working directory are listed in
the "Available definitions" list. By default, HYBER will use the damage distribution file
with the same name as the project file, except for the extension, which is ".hdd" instead of
" hyb". If there is no such file, no damage distribution definition will be used initially. This
is equivalent to specifying "Default” for all S-coordinates. To use a different damage dis-
tribution file, select a filename in the list and click "Use selected". The definition that is cur-
rently used is indicated by the text "(current)" behind the name of the definition.

Ifthe "New" button is clicked, a new damage distribution file will be created. A name must
be specified to use for the definition.

All editing of the damage distribution is done inside the "Selected definition" frame. The
damage distribution is presented as a table with 4 columns. The first column contains the
type. If a stress/velocity curve is associated with an S-coordinate interval the type is
"Stress", and if it is a damage/velocity curve, the type is "Damage". The next 2 columns
are from-to values of the S-coordinates along the first riser. There is one row per element
(beam) in the riser, and the contents of the list are sorted on decreasing S-coordinate value.
The fourth column contains the name/description of the corresponding stress/velocity or
damage/velocity curve, or "<default>" if no curve is associated with this S-coordinate in-
terval.
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To change the damage properties for S-coordinate ranges, one or multiple rows in the table
must be selected. Then "Damage curve..." must be clicked to select a specific damage
curve, or "Default" may be clicked to use default damage instead of a damage curve. The
"Select all" button selects all rows in the list.

The "Save changes" button saves the definition to the selected filename.

Property definitions...

This menu item opens the properties dialog, which is shown the figure below.

Dnmunc Propertics E
 Damage cuives Impoit
x 1000 =F!
Hew
Save

_ E : ! A
1 : : A

! : ' oo

Q- - - - - oo

: : ! v :

Edit curve m-",{
Heaas vale I Add : : ’,I'I .
v
Yoaisvabe [0 Dekle | 400 T
¢ Damagelveleciy O Al SR B
& Shessivelocily : 7
Desciiption 0 05 i 14 H

| Test

All damage curves found in HYBER Curve Files (.hcu) in the working directory will be
listed in the list in the upper left corner. This list shows the description of each curve. When
a curve is selected, it will be read from file and the contents of it will be presented in the
dialog.
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The curve may be edited by using the controls inside the "Edit curve" frame. Points on the
damage curve are inserted by specifying an X-axis value and a corresponding Y-axis value,
then clicking "Add". The points are shown in the list to the right of the "Add" button, and
they are sorted on increasing X-axis value (velocity). An existing point can be deleted by
selecting it in the list box and clicking the "Delete" button. There are two radio buttons that
indicate whether it is a Damage/Velocity curve or a Stress/Velocity curve. A textual de-
scription of the curve must be given in the edit control inside the "Description" frame.

The damage curve is drawn in the right side of the dialog, and the curve is updated every
time an edit operation is done. The mouse pointer may be moved to a point on the curve,
which makes it possible to select the nearest point when the left mouse button is clicked.
This point will be indicated in the curve and the corresponding item in the list will be se-
lected.

Clicking the "Save" button will save the current damage curve definition. Clicking the
"New" button will create a new curve. Before editing the curve, one must specify whether
it is a "Damage/velocity" curve or a "Stress/velocity" curve, and a description must be giv-
en. A filename based on the name of the project file is suggested, but a different filename
may be specified. This is done in a dialog that looks as illustrated by the figure below.

@] 0pen HCU
& Damagevelocity  Shessdvelocity
Deszcription:

Filenarne:
| riser_1007. hou

Cancel | ak I

Clicking "Import" will import data from ASCII files that contain floating point number data
organized in two columns, where the first column contains the X-axis values and the second
the Y-values.
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The Extreme Menu

This section describes the items in the extreme menu.

Calculate...

This menu item opens a dialog where extreme estimations can be done. The dialog looks
as illustrated by the figure below.

E:H:l:reme Estimation ﬂ

Probabilies | -
Ormen lange Hp pr. MoBump. 1.2 [IQIEEESRES

Ormen lange Hp pr. i MoBurnp, 1.7 [IATESIES]

Ormen lange tp pr. rizers. MoBump. 1.0
Ormen lange Hp pr. nzers. HoBump. 0.9
imen lange Hp pr. risers. NoBump. 0.8

Mrrman lamons Heomre rizere BaPome 007

0.0330743

Sum of probabilities of selected cazes: 0166667
—Plot data Yariable:

{* Dverall Yelo

Angle

Strezz Flange
Stresz Smooth

™ Current section

- Simulation length———————— 1 | mpulee
¢ ze whole simulation length TStart 0
™ Set interval manually
TEnd: 200
—Plat type Ti: I

f* 5-Coord

™ Probabilty 1= |
—Selected longitudinal properties: Retum period [y}
<none: Humber af bars: I'I o

Settings. . Hew Flat | Compute I

&

There is a list containing all cases. Multiple cases may be selected. The probabilities of the
selected cases are shown in a column, and the sum of the probabilities is shown below the
list of cases.
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When the selection has changed, the "TStart" and "TEnd" values will change so that they
cover the time intervals for all of the selected cases. By default, the entire simulation
lengths of all selected cases are used when calculating the extreme estimate. If "Set interval
manually" is selected, T1 and T2 may be changed within TStart and TEnd. This will limit
the time intervals for the selected cases. The simulation length for each case is based on the
part of its time interval that is covered by the range from T1 to T2. T1 can't be larger than
T2.

The "Variable:" list contains all variables that are specified as variables that we may calcu-
late extreme values for. The list contains the extreme variables that are common for all se-
lected cases. Extreme values are calculated for the variable that is selected when the
"Compute" button is pressed.

One may choose to calculate for the currently selected section, or for all sections (the entire
riser).

In addition, there is an edit control where the return period may be specified. The default
value is 1 year. Number of bars for long-term histograms is specified in the "Number of
bars" edit control.

The name of the selected longitudinal properties is shown, or “<none>" is written instead
if default properties are used.

When the "Compute" button is pressed the calculations will be performed, and the results
of the calculations will be shown in a plot. If "S-Coord" is selected, extreme values are cal-
culated with the given return period for all sections along the riser and those are plotted
along S-coordinates. If "Probability" was selected, a long-term histogram is calculated. The
plot will show a histogram that contains the specified number of bars. Each bar's height is
determined by the relative probable number of hits within the interval of the selected vari-
able covered by the bar.
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The figure below shows an example of an extreme estimate.
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Long-term histograms may look as illustrated by the following figure.
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Longitudinal properties...

This menu item opens the longitudinal local stress properties dialog, which is shown in the
figure below.

Lungitudinal Local Stress Properties

— Awailable definitions

i

Uze zelected

Mew
— Selected definition

Tupe |From |Tn |Dem:ri|:ution I 1= Select all |

1] -40.0285 <default:
40,0285 -80.0569 <default:

80,0865 -120.086 <default:
160,115 Test — Defout_|

B0115 -200.143 <default:
200,143 -240.171 <dsfault> Save ':hangE$|

2400171 -280.2  <defaulty

2802 -320.228 <default>
-320.228 -360.256 <default> LI

All HYBER Damage Distribution Files (.hdd) that are found in the working directory and
that contain references to stress/velocity curves or default stress are listed in the "Available
definitions" list. By default, HYBER will use the file with the same name as the project file
(except for the extension, which is ".hdd" instead of ".hyb"), unless it contains damage/ve-
locity curves. If there is no such file, no definition will be used initially. This is equivalent
to specifying "Default" for all S-coordinates. To use a different damage distribution file,
select a filename in the list and click "Use selected". The definition that is currently used is
indicated by the text "(current)" behind the name of the definition.

If the "New" button is clicked, a new stress properties file will be created. A name must be
specified for the new longitudinal local stress properties.

All editing of the definition is done inside the "Selected definition" frame. The definition
is presented as a table with 4 columns. The first column contains the type. If a stress/veloc-
ity curve is associated with an S-coordinate interval the type is "Stress", and if it is a dam-
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age/velocity curve, the type is "Damage". The next 2 columns are from-to values of the S-
coordinates along riser number one. There is one row per element (beam) in the riser, and
the contents of the list are sorted on decreasing S-coordinate value. The fourth column con-
tains the name/description of the corresponding stress/velocity or damage/velocity curve,

or "<default>" if no curve is associated with this S-coordinate interval.

To change the definition for S-coordinate ranges, one or multiple rows must be selected in
the table. Then "Stress Curve..." must be clicked to select a specific stress/velocity curve,

or "Default" may be clicked to use default stress instead of a stress/velocity curve. The "Se-
lect all" button selects all rows in the list.

The "Save changes" button saves the definition in the selected stress properties file.

Property definitions...

This menu item opens the local stress properties dialog. This dialog is very similar to the
damage properties dialog found in the "Fatigue" menu (read the description for it before
reading further), except that only stress/velocity curves may be generated, and only stress/
velocity curves are shown in the list of curves that have been defined. The local stress prop-
erties dialog looks as illustrated by the following figure.

I.I:u:--:l Stress Properties
r— Local Strass curvas Impot... 1000 <= = — —
H s i "
Hew : P
A0 SN S SN
Save : : ' 1
1 y !
o el
Edi curve o R S S
Weaniz vahee: [01 Add | 0. 0] 1 ; : : :
Vissvobe: [300 | Delte | |0-1000 m--i-#---j—------ﬁ ------ ]
[/ S T
1| S S S
Descaiption 0 02 04 08 08 H
|Teel.
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This section describes the items in the window menu.

Project
Toggles display of the project window.

Plot
Toggles display of the plot window.

Animation

Toggles display of the animation view.

Plot
Toggles display of the plot window.

Current profile

Toggles display of the current profile window. The current profile window shows the cur-
rent profile for the currently selected case, and it may look as shown in the figure below.

Eurrent Profile

05 0
-200 =200 —
E. -400 E. 400
iy o = -
% B00 E 11}
a T a
-200 -E00
-1000 - -1000 —
0 0 i i | L R AN RN R |
21451050051 15 2 04 .02 0 0 04
Speed [mi=] Direction offset [deq)

x|

.

If no current profile is given for the current case, the speed and offset profiles will be blank.
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Statistic curves

Toggles display of the statistic curves dialog. The figure below shows how this dialog may
look.

Statistic Curves il

Wwheibull parameters [3-parameter distribution] for caze parameters.
Fieference duration for stationary conditions: 12 hrs [az default walue)
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.

This dialog specifies the cumulative distributions and the probability densities for case pa-
rameters. Those are used to compute the probabilities of the individual cases to be used
when computing fatigue and extreme estimates. The shape of the curves are specified
through the Weibull location, scale, and shape parameters. The maximum X-axis value and
the number of points may be specified. These have influence on the presentation of the
curves in this dialog only - the Weibull parameters are the only values that have effect on
the case probabilities. “Piece of cake” may be set here. This parameter gives the circular
sector of possible angles for hits, in degrees. 30 degrees means +/- 15 degrees, for example.
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=
—Settings
Cylinder;
[ Cylinder 1 |

Coefficients view

Toggles display of the coefficients view, which may look as illustrated by the figure below:

Coeflicient:

SigCl LI
Scaling factor: IEI.3
[~ Show mesh

v Show bounding box
[~ Show node rumbers
¥ Fringes

W Testured fiinges

Apply I Cloze

Z

The coefficients view shows the variations of a given coefficient for a given cylinder as a
surface in the XY-plane, where the Z-values of the points in the surface are based on the

coefficient value at each point. The surface is colored based on the coefficient values as
well.

To the right of the view there are controls for selection of cylinder and coefficient.

By default, the height range of the surface is scaled so that it equals to 0.3 times the extent
of the bounding rectangle of the points in the XY-plane, but this factor may be changed.

Display of the bounding box of the surface, the mesh, and the node numbers may be tog-
gled. Coloring of the surface based on coefficient values may be turned on and off, and one
may choose between textured fringes and fringes (colors interpolated within triangles).

The “Apply” button updates the view according to the settings. The coefficients view may
be navigated just like the risers view, which is described earlier in this manual.
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The Help Menu

Toolbars

This section describes the items in the help menu.

User manual...

Displays the user manual (this document).

Install on remote...

Opens a dialog for installation of HYBER Engine on a remote computer. See section called
“Installing HYBER Engine on a Remote Computer*.

About
Displays the about box.

User Manual

A number of toolbars are located in the top of the main window, right below the menu bar.
These are described in the following sections.
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The File Toolbar

| &

This toolbar contains only one button. Clicking this button is equivalent to selecting
“Open...” in the file menu.

The Plot Toolbar

1 A o

This toolbar contains 5 buttons. They are equivalent to the items “Time plot...”, “S-Coor-
dinate plot...”, “Probability within selected case plot...”, “Max response vs case parameter
plot...”, and “Cross correlation plot...” in the plot menu.

The Fatigue Toolbar

]

This toolbar contains 3 buttons. They are equvalent to the items “Calculate...”, “Longitudi-
nal properties...”, and “Property definitions...” in the fatigue menu.

The Extreme Toolbar

I i L4

This toolbar contains 3 buttons. They are equvalent to the items “Calculate...”, “Longitudi-
nal properties...”, and “Property definitions...” in the extreme menu.

The Animation Toolbar

[ a1 e e

This toolbar contains 7 buttons. They are equvalent to the items “Play backward”, “Step

backward”, “Pause”, “Stop”, “Step forward”, “Play”, and “Animation control” in the ani-
mation menu.
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The Analysis Setup Dialog

The Analysis Setup Dialog appears when a HYBER Setup File (.hys) is opened or created
from the File menu. The purpose of this dialog is to generate input to HY BER Engine. This
section describes the functionality of the dialog through an example.

Example: TLP, 850m water depth

In the following example, two vertical risers connected to a TLP should be simulated with

the following key data.
Depth 850m (distance from bottom to top end of riser)
Spacing 4m (same at bottom and on top)
Outer Pipe D=0.340m, T=0.0155m
Inner Pipe D=0.178 m, T=0.0081m
Fluid density Between pipes : 1100kg/m3. Inside tube: 200kg/m3
Top tension TTF=1.4
Top spring k = 0.4 x Top Tension.
Simulation length 600 sec
Current speeds 0.8 to 1.3m/s with increment 0.1 m/s (5 cases)
Current dir 0 deg to 10 deg with increment 5 deg (3 cases)
Floater motion Amp = 4m, Period = 142.2s, Direction 0 deg. (1 case)
Depth profile Current speed varies vs depth. Current dir. is constant vs depth.

When you want to generate analysis input, the following options exist:

* Start from scratch. Fill in the different data types. (File/New setup file...)
* Load an existing setup file, and modify (File/Open setup file...)
* Load an existing setup file and use directly (File/Open setup file...)
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If you start from scratch (File/New setup file...), the Analysis Setup Dialog appears. Sheets
are selected by clicking the radio buttons on the left side. As the different sheets are filled
in, a green tag is inserted. By default, the boundary conditions are filled in (default values
exist). As soon as any sheet is modified, the "Save..." button, (see the figure below), be-
comes active, indicating that the sheets are not saved on file.

To use parameters from an existing setup file, click the “Import...” button and select the file.

x

—Setup —Riser topalogy
M {* Riser topalogy Wertical/5-shape IGeneral |
[] ¢ Cross section i e ;
M {~ Boundamy conditions ¥ Wertical  S-shape
[  &nalysis contral and header ¥ Fired top point
[  Current depth profile
—Plane
[1  Floater motion e vz
b d
Optional :
] ¢ Bumpers Top of riger [abowe ) : IEI [rm]
] ¢ advanced Depth: IEEEI [m]
Number of rizers : 2 =
—&nalysiz type
Top spacing : |4 [m]
{* HYBER " HYBER-CFD
Bottom spacing : |4 [rm]
Mumber of elements : |2EI
Length of rizer : I [mn]
—&nalyzsiz defintion————————————
Harizontal offset (L] I [rm]
Save | Impart...
Aralyss Managel...l Project name: ITLF'_SEDm Fenerate Al | Cloze |

&

In the figure above the riser topology is defined. The riser topology type in this case is “ver-
tical”, which means that the top and bottom depth values must be defined, along with top
and bottom spacing, the number of elements per riser and the plane in which the risers are
located. If the number of risers is 1, top and bottom spacing are irrelevant, of course. For
the “S-shape” type of riser topology the riser length and the horizontal offset must be de-
fined. If “Fixed top point” is selected then “Top of riser” becomes irrelevant.
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The following figure shows how general topology is defined. Note that the figure has noth-
ing to do with the example described in this section, since the example has a “vertical”
toplogy. The riser geometry is read from a VTF file and is shown in the “View” tab window
if the VTF file is read successfully. The VTF file must meet the following requirements:
There must be at least one part consisting of 2-node beams only. The first 1 or 2 parts of
the model in the VTF file consisting of 2-node beams only will be interpreted as risers.
However, all parts are shown in the view.

—Rizer topology —Rizer topalogy

Vetical/S-shaps | General | Vetical/5-shape | General |

WTF file : |nnde|_genera|tn|:u:ulngy.vtf | WTF file ; |nodel_generaltnpnlogy.vtf |
Z-value of zea surface |1 8[1 Apply | Z-value of zea surface ; |1 an Apply |

Wiew IGeumetr_l,- | Wigw | Geometry |
___________________________ -~
Nodes - ID and coordinates j

7 9,63 o.o0 l4. 28
1l 0.00 o.o0 Z0.00
& 0478 0.00 -95_ 46
£ 194.74 0.00 -90. 50
2 19. 26 0.00 2.5g
3 E8.88 0.00 Z_83
10 3E£.49 0.00 -£.93
11 48.08 0.00 -8.7E
1z E7.65 0.00 -14_E3
12 7.2 0.00 -£0. 36
14 76 7% N nn -FR 1R j

Ifthe VTF file meets the requirements, the nodes and elements are listed in the “Geometry”
tab window (shown on the right side of the figure above). However, the geometry of the
VTF file is always shown in the “View” tab window as long as it is a valid VTF file.

The Z-value of the sea surface may be adjusted. This value is indicated by a transparent
rectangular surface in the plane defined by the current Z-value. Node coordinates read from
the VTF file will be adjusted according to this value when saving the analysis setup file.

An example of a VTF file is given in the File Formats appendix, in a section called “VTF
Files”. Note that a VTF file to be used for general topology doesn’t have to contain dis-
placements, just the geometry of one or two risers.
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The next figure shows dialogs for definition of riser cross section and boundary conditions.
The riser consists of two pipes (number of pipes is selected to 2). The fluid density for the
Outer Pipe is used for the annulus between the outer pipe and the tubing. Based on the data,
an equivalent cross section is computed where the outer diameter and total cross section
area are kept. The material density is artificially scaled in order to get correct dry mass per
length unit of the pipe. (Added mass is accounted for separately in HYBER Engine).

The top tension is specified through the top tension factor (Tension= TTF x Submerged
weight). Flexibility of the top riser support is specified relative to the top tension, (k=Ten-

sion x TSF).

~Cross section

Mumber of pipes :

" Strakes
—Cuter pipe
Diameter : W [m]
Thickness : W [rm]
Fluid dlensity - [r1o0 | [eg/m®3]
—Innar pipa
Diameter: W [rn]
Thickness : W [m]
Fluid density Jood | [kg/ma]

—Boundary conditions

—FRiser1
Top Tension Factor : |1.4
Top Spring Factor ID.4
—PRiser2
Top Tension Factor : |1.4
Top Spring Factor : ID.4
Riser 3
Tap Tension Factar: I
lop Sparing Factar I
Spring systerm : IIndependent 'l
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The following figure describes the simulation and current sheets. Simulation length is spec-
ified in seconds. Heading, which will appear on the different results are typed in, (max 3
lines of text).

—Analysis contral and header

—Current depth profile

- Simulati
I Surface | Speed Prafile | Direction Pn <« | »
Simulation length : ISDU [s] Currentspeed
Speed 1 IEI.B
—Heacder I
Increment Al
Headler text:

MNumber of speeds |5

Demao Case preHyhe'r“

—Current direction——————————————
Direction 1 : ID—
Increment IE—
MNumber of directions |3—

The current is specified as follows:

» Surface speed and direction
» Depth profile for speed (product of surface speed and curve value gives the actual speed).

* Depth profile for direction offset, (relative to the surface direction).

In the previous figure, 5 different surface speeds and 3 different surface directions are spec-
ified, (which gives totally 15 different analysis cases in HYBER Engine).

User Manual 57



HYBER Version 2.2

~Current depth profile

Surface ‘ Speed Profile IDirect\Dn Profile
Depth IOﬁset S A SO S SRR S
Depth | Speed 04 4 H H H H H H
i i ;
E : T e S
_50 ‘I 2004 : 1 1 1 ' ' '
o0 0.96 ;
200 0,92 ;
300 081 epn L £ e
400 0.81 =1 : e
500 062 Z : O w00
780 0.48 600 :
-850 0.42
oo L e S
5 o Vo Y Y 1 P
Depth (P [N U U T SO Depthl qoopdLio b R
L B e e e e e | T T T T
Spee: 04 05 OF 07 08 08 1 Ofet | 06 -04-02 0 02 04 06
Deletel Speed Deletel Rl

Surface | Speed Profile | Direction Prafile
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The depth variation of the current speed and direction is specified in separate sheets (see

the previous figure). The current speed used at a given depth is the product of the surface
speed and the curve value at the actual depth. The "Speed Profile" is then a scaling curve,
which typically is kept constant for varying surface speed.

The ocean current direction is seldom (never) constant over the entire water depth. Signif-
icant changes in direction may occur for the different water levels. The direction offset
from the surface current direction is specified as a depth profile. The depth curve is speci-
fied in degrees, and both positive and negative direction offset could be specified. The cur-
rent direction in at a given depth is then the sum of the surface direction and the curve value
at the actual depth.

Direction = 0 deg is along global X-axis.

The motion of the top end of the risers could be prescribed using a harmonic function (sine),
and the amplitude and period are specified. In addition, the direction of the floater motion
could be specified.

User Manual



HYBER Version 2.2

In the actual demo example shown in the following figure, only one amplitude motion is
specified. As for the current, it is possible to generate a series of combinations of the 3 pa-

rameters.
Flaaler mohsea
Aemplilude
Amglitude 1: 4 [m]
Increment: o
Humber of amplitudes: 1
Dirackar
Diiresctica 1: 0 [dec
Increment: 0
Murnber of directions: 1
Pario
Pesiod 1: 1422 [=]
Increment: 0

MHurmber of panods: 1

When all data sheets are properly defined, all fields have a green tag (as shown in the fol-
lowing figure). It is recommended to save the setup using the "Save" button at this stage.

Sefup

m ™ Crass sechon

[l © Boundary conditions

[ Andysis contral and header
[ Cunent depth piofile

E  Flaster metion

Create all input to HYBER Engine by pressing the “Generate All” button. In this demo ex-
ample, 5 x 3 individual cases are generated. Totally 15 HYBER Engine input files are gen-
erated automatically ready for execution. The case number is a part of the file name, and is

used to keep the individual files apart.

To get an overview of the cases that have been generated and/or to run them, click the
“Analysis Manager...” button. This opens the Analysis Manager Dialog, which is described

in the next section.
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The Analysis Manager Dialog

60

The Analysis Manager Dialog is available through a push button in the Analysis Setup Di-
alog (see previous section). The following figure shows what it looks like:

i
—Cazes —Remate simulation
Case | Cunent | Cunent | Floater | Floster | Floater | + SSH/SFTP/Secure Copy
Mumber | Direction | Speed | Direction| Period | Amplitude  TekelFTP
1 a 1.3 o 120 10 Comipleted.
2 1] 12 15 Input file sent to "10.0.0,222 Eord hi |
0 Send
Dowirioad |
4 | 2 | —General-
—Output Cancel | [etate |
—Local simudabon
Ly | Filir |
v Send un-scrpt
[Fet |
Close I
i

It gives an overview of all cases, with case numbers, parameters and status texts.Only pa-
rameters that may differ between cases in a project are shown here. The buttons on the right
side of the dialog are actions which are enabled or disabled depending on the currently se-
lected cases. Multiple cases may be selected by pointing and clicking while pressing the
CTRL or SHIFT key. There are two general buttons: “Cancel” and “Delete”. “Delete” de-
letes the selected cases. “Cancel” is described in the following two subsections.

This dialog lets you run the analyses on the local computer, or you may run them on a re-
mote computer. Note that Windows is not very well suited for running CPU-intensitive pro-
grams like HYBER Engine in the background - you may experience that the system
“hangs” when using other programs simultaneously. It might be a good idea to have an In-
tel-based Linux computer in the network to do this job (see section “Installing HYBER En-
gine on a Remote Computer”). Another alternative is to use a Windows-based PC which is
dedicated for this job and has access to the project directory (where the HYBER Setup File
(-hys) is located). Then your local Windows-based PC may be used to do post-processing
only, while one or more other computers do the hard work.
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Simulations on the local computer

The buttons inside the “Local simulation” frame lets you run analyses on the local comput-
er. This is very simple: just select one or more cases that haven’t been run yet, and click the
“Run” button. See the figure below.

i
—Cazes —HRemote simudstion
Caze Floatar | Floater Status i* SSH/SFTP/Secure Copy
Number Petiod | Amplitude  Telnel/FTP
120 10 Completed.
120 15 Input fle sent to 10000222, Send. [ B |
Dowriaad |
4| | ﬂ —General
Qutpat : [Fames| | Delete |
TZ0 TZU00 T 000 5 BEBE-TZ 7 SHIEUE ] .
130 13.000 1.000 9 287E-02 7 .597E+06 —Local simulabon
140 14.000 1.000 1. 444E-D1 7 .596E+06
150 15.000 1.000 2.141E-01  7.S84E+06 Copy-. I Abatt |
160 16. 000 1.000 3.038E-01 7.596E+06 z
170 17.000 1.000 4 163E-D1 7.597E+08 ¥ Send ur-scrpt
180 18.000 1.000 5 489E-01 7 .GE4E+08 =
190 19.000 1.000 £, 963E-D01 7.595E+06 4 et |
200 20,000 1.000 8 554E-01 7 .597E+08 :j
of ] 5
i ] |
£
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The figure shows an example where case numer 3 and 4 have been selected and the “Run”
button for local simulations has been clicked. The status text for case 3 says “Running...”,
which means that this case is currently being run. The status for case 4 says “Scheduled”,
which means that it is scheduled and will be run when case 3 is finished. Output from the
current run is shown in the “Output” frame.

The “Run” button turns to “Abort” while running analyses on the local computer. Note that
the run may be aborted at any time by clicking “Abort”. This will abort the current run and
all scheduled runs. The status text of cases that have been run is “Completed.”

The “Local simulation” also has a “Copy...” button and a “Get” button. They may be used
if you want to copy analysis input files to a directory that may be reached on the local net-
work area. A run-script may be included if desired. This lets you run analyses manually on
a different computer having access to the directory to which the input files have been cop-
ied. The “Get” button lets you copy the output files back to the local computer. “Cancel”
removes the information about where the selected cases have been copied and you may do
whatever you want with them again.
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Simulations on a remote computer

The buttons inside the “Remote simulation” frame lets you run analyses on a remote com-
puter. There are two different modes for communication with remote computers: One uses
SSH, Secure FTP and Secure Copy, the other uses Telnet and FTP. The first one is default.

Cases that haven’t been run yet (the status text says “Input created only.”) may be selected
and sent to a remote computer by clicking the “Send...” button. In order to log on to a re-
mote computer you need to specify host name or IP address, user name, and password:

Ehnnse host to connect to

21|

Remate host: {10.0.0.222

Ul zermarme: |ski|:upern

Pazzwiord:

Ixxxxxxxx

o |

Cancel

Z

If the login process succeeds, a dialog appears. This dialog lets you go to a directory in
which to put the input files, and you may create a new directory if desired. See figure below.

@innlrsis Manager x|

- Caes

Casz
M

1

Remote simulation
Cun| Cumer| Flodf Flozd Floate g i+ SSH/SFTP/Secure Copy
Did Speed Dite] Peiid Ampinf ='#% o .
0 13 0 120 10 Completed
0 13 0O 120 15 Input cieated onk Sl | B
1.4 0 120 |
014 0 120 15 input cieated aniy e e [
[Gselect directory to send files to 2x
Femote dieciory J T,
Mame  |See  |Lastmodfed | —, _
3 *

Chiest 4095 Augl81239

Il:umsc:hed Creshe drectony | I_
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When you are in the target directory, just click OK and the input files are uploaded to the
target directory on the remote computer. A progress dialog is visible during the upload,
showing the number of files to upload and which file is currently being uploaded.

The status texts of cases that have been uploaded say “Input file sent to” along with the host
name or IP address and the target directory of the remote computer.

If you select one or more cases that have been sent to a remote computer, the “Run” button
for remote simulations is enabled. This button starts analyses on remote computers.

If you click the “Download” button, the program will log on to the remote computer(s) and
check if any output files are available. Output files for the uploaded cases are downloaded
if they exist, and a progress dialog gives information about the download process. The sta-
tus text for cases whose output files have been downloaded is “Completed”.

Note that if cases have been uploaded by mistake you may click the “Cancel” button to re-
move the information about where the selected cases have been uploaded and you may do
whatever you want with them again.
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Installing HYBER Engine on a Remote Computer

You may easily install HYBER Engine automatically on an remote Intel-based computer
running Linux through the graphical user interface of HYBER. Just select “Install on re-
mote...” from the Help menu. This gives you a dialog that lets you start the installation by
clicking the “Install...” button.

First you have to specify the name or IP address of the remote computer, along with a user
name and a password. If the login process is successful, the installation process starts. The
“Messages” window shows what’s going on and a message box appears and tells you when
the installation is completed. After this you may run simulations on the remote computer.
Note that the installation is done locally (in the home directory) for the given user.

The installation dialog looks as shown in the following figure.

lnsl-:l HYBER Engine on Remobe Co x|

- Mezzages

Cornecting ..

Uphoading instalalion archive

Urncompressing achive snd and exrsching hles.
Cleaning up...

Dionel

Inztall_. |
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File Formats

This chapter describes the file formats used by HYBER.

External Data Communication

This section describes the external file formats used by HYBER.

HYBER Project Files

HYBER is able to read HYBER Project Files (.hyb). HYBER Project Files are ASCII files.
HYBER recognizes a number of keywords and reads the information connected to them. A
keyword is placed at the start of a line. The table below describes the keywords that are rec-
ognized.

Keyword Description

Identification | Project description/name. Can have multiple such lines.

PlotText The project information that should appear in plots. Text string with max. 40
characters.
Version HYBER version information. Text string.

RiserLabels Labels for riser information. Each label consists of one word of text.

Riser Riser information. One word of text per riser label.
StartNode Integer value that gives the ID of the start node (where the S-Coordinate is 0).
HYBER Case Files

HYBER is able to read HYBER Case Files (.hc1). There is one case file per case, and the
case files must be named "<project file name> <case number>.hc1", where <project file
name> is the name of the HYBER Project File, without the filename extension ".hyb" and
<case number> is the number of the case, starting at "001" for the first case, and then "002",
"003", and so on. As indicated, the case number has 3 characters.
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HYBER Case Files are ASCII files. HYBER recognizes a number of keywords and reads
the information connected to them. A keyword is placed at the start of a line. The table be-

low describes the keywords that are recognized.

Keyword Description

Case Case description/name. Text string.

PlotInfo Additional plot info to be given below the title in plots. Text string.

BeginCaselnfo All lines of text following this keyword down to “EndCaselnfo” are
case information.

EndCaselnfo All lines of text before this keyword up to “BeginCaselnfo” are
case information

NumberOfHit Integer that gives the number of collisions for which we have
parameters/results.

NColumns Integer that gives the number of parameters/results (labels) in the
file.

Labels Names of the labels. One word per parameter/result. There are
NColumns labels.

ExtremeLabels Names of the labels for which extreme values may be calculated.

Units Units of the labels. One word per label. Special value “(none)”
means no unit.

BeginCurrent Specifies the start of a current profile definition block. See
specification of current profile definition block below.

EndCurrent Specifies the end of a current profile definition block. See
specification of current profile definition block below.

BeginCoefficients Specifies the start of a coefficients block. See specification of
coefficients block below.

EndCoefficients Specifies the end of a coefficients block. See specification of

coefficients block below.
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Some labels are required. These are listed in the table below.

Keyword Description

Time Time when a collision occurred. Floating point number.

ElementID | The ID of the element for which the collision occurred. Integer value.

Damage The damage as a result of the collision. Floating point number.

It is assumed that line with the “Units” keyword is followed by lines of text where we have
NColumns parameter/result values for each line. There should be NumberOfHit such lines.
Blank lines and lines starting with "#" are ignored.

Current profile block

A current profile block starts with the keyword “BeginCurrent” and ends with the keyword
“EndCurrent”.

The following keywords are recognized inside a current profile block:

Keyword Description

ProfileSpeed Specifies profile speed. Syntax: <num points> <Z1> <speed 1>
<Z2> <speed 2> ... <ZN> <speed N>

ProfileDirection Specifies profile direction. Syntax: <num points> <Z1> <dir 1>
<Z2> <dir 2> ... <ZN> <dir N>

Coefficients block

A coefficients block starts with the keyword “BeginCoefficients” and ends with the key-
word “EndCoefficients”. The first non-empty line after the “BeginCoefficients” keyword
not starting with a coefficients block keyword is used as the name of the cylinder for which
coefficients are given.

The following keywords are recognized inside a coefficients block:
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Keyword Description

nColumns Specifies the number of columns (number of coefficients). Syntax:
nColumns <number>

nLines Specifies the number of lines (number of coefficient points).
Syntax: nLines <number>

Labels Names of the coefficients. One word per coefficient. There are
nColumns names.

Units Units of the coefficients. One word per coefficient. Special value
“(none)” means no unit.

It is assumed that line with the “Units” keyword is followed by lines of text where we have
an X-value and a Y-value, followed by nColumns coefficient values for each line. There
should be nLines such lines. Blank lines and lines starting with "#" are ignored.

VTEF Files

HYBER is able to read ASCII VTF files containing the geometry of the risers. When a HY -
BER Project File is opened, there should be at least one case file (.hcl) in the same direc-
tory. Each case file should have one VTF file connected to it. Such a VTF file has the same
name as the corresponding case file, except for the extension, which is ".vtf". HYBER reads
the geometry of the risers from the VTF file related to the first case file found in the work-
ing directory.

The risers must be written as series of beam elements. There must be two risers. Each riser
must be defined as a separate part, by writing one element block for each riser. The ele-
ments (and the nodes) of the first riser on the VTF file will be used when calculating S-
coordinates. The elements of the risers must be listed in a sorted manner within the element
block. To be more specific, the least deep element is listed first, then the second least deep
element is listed, and so it goes up to the deepest element, which is listed at the end of the
element block. The node connectivities of the elements (beams) have the same require-
ment: the first node is the least deep node, and the second node is the deepest. Note that
each element is defined by a line of text where we have the element ID, and then the con-
nectivity (the IDs of the nodes). See example below.
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*VTF-1.00

NODES 1

$WITH ID
1

~ oUW N

8
*ELEMENTS
$NAME "Ri
$NODES #1
SWITH ID
$BEAMS

w N -
w N -

*ELEMENTS
$NAME "Ri
$NODES #1
SWITH ID
$BEAMS

45
56
6 7

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.10000E+02
.84375E+01
.53125E+01
.37500E+01

1
ser 1"

DSw N

2
ser 2"

6
7

8

*GLVIEWGEOMETRY 1

SNAME

$SELEMENTS
1, 2

"Risers"

.32000E+02
.23529E+02
.75295E+01
.00000E+00
.32000E+02
.24000E+02
.80000E+01
.00000E+00

-.85000E+03
-.62500E+03
-.20000E+03

.10000E+03
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Note that this example only illustrates how to define the geometry of the risers. VTF files
connected to case files should have nodal displacements for all of the timesteps in addition
to the geometry. This information must be present in order to be able to set up animations.
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FEM Files

HYBER generates FEM Files (.fem). These files are input files for HYBER Engine. The
format is similar to the input format of USFOS. Detailed information about this format can
be found in USFOS User Manual.

Import of Data for Damage Curves

HYBER is able to import ASCII files with floating point numbers given in columns, where
columns are separated by white space and rows are separated by newline. Numbers in the
first column are interpreted as velocities, while numbers in the second column are either
damage or stress. The user must specify the type of data in the second column when im-
porting such files. HYBER exports the imported data to a HYBER Curve File (.hcu).
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Internal Data Communication

This section describes the file formats used internally by HYBER.

HYBER Damage Curve Files
Filename extension: .hcu

Type: ASCII

Format:

Line 1: Damage curve name/description
Line 2: Type (either "Damage" or "Stress")

Lines 3-N: <floating point number> <floating point number>

HYBER Damage Distribution Files
Filename extension: .hdd

Type: ASCII

Format:

Lines 1-N: <Element ID> <HYBER Damage Curve File (.hcu)>

Note: Only elements for which a user-defined damage curve is specified, are listed. Ele-
ments that are not listed have default damage, which means that damage results from the
HYBER Case File (.hcl) should be used.
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HYBER Setup Files

HYBER is able to read HYBER Setup Files (.hys). HYBER Setup Files are ASCII files.
HYBER recognizes a number of block types and block-specific keywords with parameters
within each block. The structure of a HYBER Setup File is as follows:

<block 1>
<block 2>
[...]

<block N>

The structure of each block type is as follows, with a few exceptions, documented for each
block type:

<block begin keyword>

<block-specific keyword 1> <parameters>
<block-specific keyword 2> <parameters>
[...]

<block-specific keyword N> <parameters>

<block end keyword>

Block descriptions:

Topology block

A topology block starts with the keyword “BeginTopology” and ends with the keyword
“EndTopology”.

The following keywords are recognized inside this block type:

Keyword Parameters

Configuration “Vertical”, “S-shape <*“Disp” | “Force”> Control”, or “General”
TopOfRiser Floating point number.

Depth Floating point number.

NumberOfRisers Integer.

Spacing Floating point numbers. Syntax: Spacing <bottom> <top>
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Keyword Parameters
NumberOfElements Integer.
LengthOfRiser Floating point number.
HorizontalOffset Floating point number.
Plane “XZ” or “YZ”

If “Configuration” is “General”, the topology block defines a general topology. A general
topology is defined in terms of nodes and elements. The following keywords/parameters
are found in such a topology block:

Keyword Parameters

RiserNodes Integer. Tells the number of “Node” keywords that will follow.

Node <Node ID> <X-coordinate> <Y-coordinate> <Z-coordinate>

RiserElements <Riser number> <Number of elements in this riser>

Element <Element ID> <Node ID 1> <Node ID 2>. Defines an element in
the riser specified by the number in the previous “RiserElements”
keyword. Node IDs refer to nodes specified by “Node” keywords.

Cross section block

A cross section block starts with the keyword “BeginCrossSection” and ends with the key-
word “EndCrossSection”.

The following keywords are recognized inside this block type:

Keyword Parameters
NumberOfPipes Integer.
D_OuterPipe Floating point number.
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Keyword

Parameters

T OuterPipe

Floating point number.

Fluid_OuterPipe

Floating point number.

D_InnerPipe

Floating point number.

T_InnerPipe

Floating point number.

Fluid_InnerPipe

Floating point number.

Strakes

String. “On” or “Off”

User Manual



HYBER Version 2.2

Boundary block

A boundary block starts with the keyword “BeginBoundary” and ends with the keyword
“EndBoundary”.

The following keywords are recognized inside this block type:

Keyword Parameters

SpringSystem Floating point number.

In addition, this block type contains sub-blocks. A sub-block starts with “Riser <N>",
where N is the riser number. The two next lines contain keywords with parameters for the

sub-block:
Keyword Parameters
TopTensionFactor Floating point number.
TopSpringFactor Floating point number.
Heading block
A heading block starts with the keyword “BeginHeading” and ends with the keyword “End-
Heading”.

Heading blocks may contain up to 3 lines of text.
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Analysis control block

An analysis control block starts with the keyword “BeginAnalysisControl” and ends with
the keyword “EndAnalysisControl”.

The following keywords are recognized inside this block type:

Keyword Parameters

AnalysisModule Text string. “Hyber”.

SimLength Floating point number.
Current block

A current block starts with the keyword “BeginCurrent” and ends with the keyword “End-

Current”.

The following keywords are recognized inside this block type:

Keyword Parameters

CurrDirection One integer and two floating point numbers.
CurrSpeed One integer and two floating point numbers.
ProfileSpeed <number of points> <x1 y1><x1 y2> [...] <xN yN>
ProfileDirection <number of points> <x1 y1><x1 y2> [...] <xN yN>
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Floater motion block

HYBER Version 2.2

A floater motion block starts with the keyword “BeginFloaterMotion” and ends with the
keyword “EndFloaterMotion”.

The following keywords are recognized inside this block type:

Keyword Parameters

Amplitude One integer and one floating point number.
Direction One integer and one floating point number.
Period One integer and one floating point number.
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HYBER Log Files

HYBER creates a HYBER Log File (.hyl) when cases are generated from the Analysis Set-
up Dialog. This file contains names of the parameters that are variable for the cases within
a project, and the parameter values for each case.

The format of HYBER Log Files is as follows:

BeginParameterNames
<parameter 1>
<parameter 2>

[...]

<parameter N>

EndParameterNames

<case number 1> <parameter 1> <parameter 2> [...] <parameter N>
<case number 2> <parameter 1> <parameter 2> [...] <parameter N>
[...]

<case number N> <parameter 1> <parameter 2> [...] <parameter N>
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HYBER Remote Files

HYBER creates a HYBER Remote File (.hyr) when analysis input files for cases are copied
to a directory on the local network area or uploaded to a remote computer from the Analysis
Manager Dialog. This file keeps information about where each input file has been copied

or uploaded so that analysis output files may be copied back or downloaded when they have
been created. There is one block type for case input files that have been copied to a direc-
tory on the local network area and one for case input files that have been uploaded to a re-
mote computer. There may be multiple blocks of each type.

The format of the local network area block is as follows:

BEGINLOCALNETCASES
Directory <directory name>
Case <case number 1>

Case <case number 2>

[...]

Case <case number N>

ENDLOCALNETCASES

The format of the remote computer block is as follows:

BEGINREMOTEHOSTCASES

Host <host name or IP address>
Directory <directory name>

User <user name>

Case <case number 1>

Case <case number 2>

[...]

Case <case number N>

ENDREMOTEHOSTCASES
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This appendix descripes the analysis setup type “HYBER-CFD”. This is used internally by
HYDRO and is therefore described in an appendix and is irrelevant for others.

x|
—Setup —HYBER-CFD specific
M t'-'F‘ISE”C'IDDhZ'EILr' CFD Section |S-cnnrdinate [m] |
M " Cross section 1 240
2 -195
m " Boundary conditions 3 180
m l"“ . 4 -105
Analysiz control and header 5 0
M = Current depth profile
M = Floater mation
© & HYBER-CFD specific
Optional :
[ ¢ Bumpers
O  Advanced
—Analysis type
" HYBER f* HYBER-CFD S-coord : Ldd
Delete |
—Analysis definition
Save | Impart...
Aralysis Manager...l Project name: IEFD_D1 Generate Al Cloze
A

The HYBER-CFD analysis type is selected by clicking the “HYBER-CFD” radio buttton.
An additional setup sheet called “HYBER-CFD specific” is available for this analysis type,
as shown in the figure above. It gives the opportunity to add/delete CFD sections and each
CFD section is defined by a number and an S-coordinate. CFD sections are sorted on S-
coordinates so you don’t have to worry about the numbering of the sections.
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Note that the Analysis Manager is unavailable for this analysis type, since analyses of this
type can’t be started from within this application. The input files are just prepared for anal-
yses to be handled outside HYBER.

When “Generate All” is clicked, input files are created. The following figure shows the di-
alog that appears when “Generate All” is clicked.i

x

— Progress
3011 KL L. uud 2 U0 R-1 I 15Zk+16 ;I
o0 4.000 1.000 3.356E-02 1.182E+06
1000 5.000 1.000 4 543E-02 1.182E+06
======== TS FOQS ANALYSIS COMPLETETLD
20 million words successfully allocated -
1 | 4|

Intermediate results

# r
# Intermediate results from USFOS. j
#

#
BeginHAVSIMIni
#

HunberOfRisers 2
HunberOf HAVSIH 10

o

[~ Create UMES text fles [~ Stip comments LContirue |

USFOS will start generating intermediate results and a message box tells when they are
ready. The progress is shown in the upper part of the dialog. The intermediate results can
be inspected in the lower part of the dialog. If the results are OK, just click “Continue” to
generate all input files. If the results aren’t OK, just click “Abort” to go back to the analysis
setup dialog where parameters can be modified. Then intermediate results can be generated
based on the new parameters and the new intermediate results can be accepted or rejected.
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To generate input files, a directory called “Templates” must exist in the directory where the
setup file is located, and a file called “Navsim_template.dat” and one called

“Griddler template.dat” must exist in the “Templates” directory. The files “datal.dat” and
“default.int” will be generated for each CFD section, based on the template files “Tem-
plates/Navsim_template.dat” and “Templates/Griddler template.dat”, respectively. The
following tags are replaced by values in the input files if they are found in the template files:

Tag Description

{Velo} (sqrt(UX*UX + UY*UY))

{NCyl} Number of risers

{Dt} Time increment

{NStep} The number of steps

{CylCoord} Coordinates of the section. One line of {X Y Z} per riser.
{Navsim} Project name
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x

— Progress

Lreated file "D TestsHybersLChD UsvTwoKisershHav_U0INdatal dat ™. :J
Created file 'D:~Te=st-Hyber~CFD 03TwoRi=zers=“Hav_001-default . int'
Created file 'D:~Test“Hyber~CFD 03~TwoRizers~Nav_002~datal dat'.
Created file 'D:~Test-Hyber~CFD_03TwoRi=zersz“Hav_002~default . int'
Created file 'D:“~Test~Hyber~CFD_03~TwoRisers-Hav_003~datal . dat'.
Created file 'D:~Test-Hyber~CFD_03TwoRi=zers=“Hav_003~default int'
Created file 'D:“~Test~Hyber~CFD_03~TwoRisers-Hav_004~datal dat'.
Created file 'D:~Test Hyber~CFD_031TwoRi=szers~Hav_(004~default . int'
Created file 'D:“~Test~Hyber~CFD_03~TwoRisers-Hav_005~datal . dat'.
ol

Created file 'D:~Test Hyber~CFD_03TwoRi=zers“Nav_00&5~default int' =

4

Intermediate results

# -
# Intermediate results from USFOS. :i
#

#

BeginNAVSIHIni

#

HunberOfRizers 2

HunberOf NAWSTH 5

#

# -
4 | i

[~ Create UMIE text files [~ Ship comments Cartinue |

&

When all input files have been generated, the dialog may look like shown in the figure
above. The progress window tells which files have been created. There is one directory for
each CFD section and each directory contains a file for the section, based on the template
file. A directory called “USFOS” is also created. This directory contains the intermediate
results and the final simulation input file.
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