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1 INTRODUCTION 

The text in this tutorial describes the necessary steps to do stability and hydrostatic analysis of a semi-

submersible as well as checking the compliance to NMA stability rule. 

The semi-submersible has 22 compartments which can be filled independently – in this tutorial you are 

asked to do various tank fillings to see the effect on stability parameters like e.g. equilibrium position 

and the computed GZ-curves.  

The panel model, compartment model (used to describe the tanks) and the mass model have been 

created in GeniE. The total mass of the structure (mass model) is 21258989.9 kg. The file describing the 

panel model is called Panel_T543.FEM (notice that this file uses a Panel_T1.FEM file), the compartment 

model and the mass model is named Structure_T4.FEM. 

 

The model created in GeniE    

 

The compartment model and mass model defined in GeniE 
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In addition to the text input, there is also a journal file Semi_submersible_Stability.js that you can read 

into HydroD to rapidly reproduce the workshop. Please make sure that the journal file and the FEM files 

are in the same folder. 

This tutorial should be viewed on-line or on colour print out to best see the property colour coding. 

 

 

2 START HYDROD AND MAKE A NEW WORKSPACE 

You start HydroD from 

• Desktop 

 

 

• Start All Programs |DNV GL - Software\Applications |HydroD 

 

 

You make a new workspace from Ribbon button bar 

 

• For this workspace, we use  input units – Metric (m, kg) 

• In this tutorial we have used the default Workspace directory which is 

C:\DNVGL\Workspaces\HydroD. You may of course use other directories. 
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3 STABILITY WIZARD 

Add a StabilityWizard to the Wizards folder in the Workspace browser.  

 

Go to the Properties window of StabilityWizard1 and set the properties as below 

  

Then execute StabilityWizard1. A wizard dialog will pop up to guild you to set up the stability analyses 

step by step. 
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Step 1 – Create Location 

 

In the wizard dialog, there are three buttons on the top:  

� Step backward 

� Step 

� Step forward 

You could use the Step backward and Step forward to navigate to a backward or forward step for 

changes. When you click the Step button in the middle, corresponding concept will be created (the first 

time you click it) and selected in the Workspace browser and its properties will show in the Properties 

window.  

In this step, a Location is created and you could change its properties of the Loaction in the Properties 

window. In this tutorial, we keep the default values. 

 

 

Step 2 – Create HydroModel 

 

In this step, a HydroModel will be created, which contains the geometry and structural properties of the 

semi-submersible. 
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In the tutorial, we specify the MODU type as Column-stabilized in the Properties window. 

 

 

Step 3 - Create ElementModel 

 

In this step, an ElementModel will be created, which will be referred by the PanelModel in next step. 
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The created ElementModel is marked as red in the Workspace browser. This is because the file name is 

not specified yet. Such error information could also be found in the Status window. 

Locate the file Panel_T543.FEM stored under C:\Program Files\DNVGL\HydroD V5.0-

05\Doc\Examples\TutorialStability2\inp. The path name assumes you have installed the program HydroD 

using default values when installing. 

Remember that this file refers to Panel_T1.FEM. 

  

After this step, the ElementModel is shown in the 3D window. 
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Step 4 – Create PanelModel 

 

In this step, a PanelModel will be created, which specifies the outer wetted surface to calculate the 

floater buoyancy. 

The created PanelModel is referred to ElementModel1 created in previous step. 

There are no symmetry planes in this model and a translation of 7.5 m in z direction is applied. 

 

 

Step 5 – Create MassModel 

 

MassModel may be from an element model, specified by user or defined by point mass table. In this 

tutorial, the mass model is from an element model. 
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Click the “+” button to add an ElementModel to the Models folder in the Workspace browser.  

 

Then click the “->” button to navigate to the Properties window of ElementModel.  
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Locate the file Structure_T4.FEM stored under C:\Program Files\DNVGL\HydroD V5.0-

05\Doc\Examples\TutorialStability2\inp. The path name assumes you have installed the program HydroD 

using default values when installing. 

Set a translation of 7.5 m in z direction in the properties view of the MassModel. 
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Step 6 – Create LoadCrossSections 

 

To compute still water forces and moments, you need to specify at which cross sections the program 

shall compute these. 

In the Model tab of Properties window, specify Type as YZ and Integration side as Positive. 

In the Sections tab of Properties window, set the section positions as below. 
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The cross sections are shown in the 3D window. 

 

 

Step 7 – Create StructureReduction 

 

StructureReduction describes the fraction of the compartment volume that is occupied by structure or 

devices. The fraction of the compartment volume that can be filled with fluid in intact condition equals to 

100% minus value of StructureReduction. 

In this tutorial, define the StructureReductions as below. 

Name Value 

StructureReduction1 2% 

StructureReduction2 30% 

By clicking the Step button, StructureReductions1 and StructureReduction1 will be created automatically. 

And StructureReduction2 can be created by clicking the “+” button in the properties window of 

StructureReductions1. 
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Step 8 – Create Permeability 

 

Permeability describes the fraction of the compartment volume that can be filled with sea water in 

damaged condition. 

In this tutorial, define the Permeabilities as below. 

Name Value 

Permeability1 95% 

Permeability2 65% 

By clicking the Step button, Permeabilities1 and Permeability1 will be created automatically. And 

Permeability2 can be created by clicking the “+” button in the properties window of Permeabilities1. 

 

 

Step 9 – Create Fluid 

 

Fluid describes the intact fluid density in compartments. 

By clicking the Step button, Contents1 and Fluid1 will be created automatically. Change the density to 

900 kg/m^3 and rename it to Oil. 
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Step 10 – Create FillingFraction 

 

FillingFraction is used to specify how much a compartment is filled in intact condition, which may vary 

from 0% – 100%. 

In this tutorial, define the FillingFractions as below. 

Name Filling Fraction 

FillingFraction1 0% 

FillingFraction2 60% 

By clicking the Step button, FillingFractions1 and FillingFraction1 will be created automatically. And 

FillingFraction2 can be created by clicking the “+” button in the properties window of FillingFractions1. 

 

 

Step 11 – Create CompartmentModel 

 

Similar to PanelModel, the model of compartments has been created in GeniE. In this tutorial, 

EelementModel2 is used for the CompartmentModel. A translation of 7.5 m in z direction is applied. 
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All the compartments defined in Structure_T4.FEM will be listed in the Compartments tab of Properties 

window. 

Define permeability and structure reduction of compartments as below and set compartments 10-17 as 

deck tanks. 
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Step 12 – Create LoadingConditions 

 

LoadingConditions is a container to hold a group of LoadingCondition. After it is created, we move to the 

next step directly. 

 

 

Step 13 – Create LoadingCondition 

 

Add a LoadingCondition to the LoadingConditions which is created in the previous step, set Waterline Z 

to 22.5 m and rename the LoadingCondition to LC_22_5. 
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Step 14 – Create CompartmentContents 

 

CompartmentContents defines the fluid content of each compartment for a certain LoadingCondition. 

Define Fluid and Filling fraction for each compartment as below. 
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A symbol of “unbalanced” shows on the right of LC_22_5 in the Workspace browser, indicating the 

loading condition is not in equilibrium. 

 

Step 15 - Adjusting filling 

 

As LC_22_5 is not in equilibrium, this step is to adjust the filling fraction of compartments.   

By clicking the Step button, the Properties window - Options tab of CompartmentContents is activated. 

Select “Adjust by compartment” and set Adjustable for compartments 2~10. 

In the context menu of CompartmentContents, run the command Adjusting filling. The filling fraction of 

adjustable compartments will be adjusted automatically, so that LC_22_5 is in equilibrium. 
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Before we go to next step, we add one more LoadingCondition.  

Copy LC_22_5 and paste it to the parent folder LoadingConditions1 

Change Waterline Z of the pasted LoadingCondition to 17.5 m and rename it to LC_17_5. 
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For LC_17_5, set Adjustable for compartments 2~10 and 18~21. 

In the context menu of CompartmentContents, run the command Adjusting filling. The filling fraction of 

adjustable compartments will be adjusted automatically, so that LC_17_5 is in equilibrium. 
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Step 16 – Create DamageCases 

 

DamageCases is a container to hold a group of DamageCase. After it is created, we move to the next 

step directly. 

 

 

Step 17 – Create DamageCase 

 

DamageCase defines a damage case for the compartments.  

In the tutorial, we set LC9_TANK and LC23_TANK as damaged. 
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Step 18 – Create Openings 

 

Flooding openings are connected to compartment. If an opening is submerged, the connected 

compartment will be flooded if the opening is not watertight. 

In this tutorial, an Opening is defined at point (0 m, -9.5 m, 41 m) and connected to LC16_TANK. 

By clicking the Step button, Openings1 and SingleOpening1 will be created automatically.  
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Step 19 – Create HeelingForceModel 

 

HeelingForceModel defines the heeling forces for stability analysis. 

ElementModel2 is selected as the structure to hold wind and thrust force, and a translation of 7.5 m in z 

direction is applied. 

 

 

 

 

 

Step 20 – Create UserDefinedWindHeelingMoments 

 

In this tutorial, the wind heeling moments are specified by the user which could be obtained from wind 

tunnel experiment. “Azimuth” type is used, which means each table is corresponding to an azimuth and 

contains the heeling moments for each waterline Z and heel angle. 
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Define 2 waterlines and 9 heel angles. 
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In this tutorial, we only have one wind heeling moment table for azimuth = 0 deg, and the values are 

shown as below. 

 

 

 

 

Step 21 – Create HeelAngles 

 

HeelAngles is used for GZ curve calculation, as well the wind heeling moments calculated by HydroD. In 

this tutorial we define the heel angles from -80 deg to 80deg with a 5 deg step. 
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Step 22 – Create StabilityAnalysis 

 

In this tutorial, we define the StabilityAnalysis as below. 
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Step 23 – Create StabilityRule (Intact) 

 

In this step, a StabilityRule is defined for the intact stability rule check. 

We use NMA intact stability criteria in the tutorial. 

 

 

 

Step 24 – Create StabilityRule (Damaged) 

 

In this step, a StabilityRule is defined for the damaged stability rule check. 

We use NMA damaged stability criteria in the tutorial. 



 

 

| Sesam Tutorial | HydroD V5.0 | www.dnvgl.com/software  Page 27

 

 

Step 25 – Create StabilityRuleCheck 

 

StabilityRuleCheck refers to one or several StabilityAnalysis. It will do the rule check with respect to the 

selected rules for each loading condition, after the StabilityAnalysis is executed successfully. 

In this tutorial, the StabilityRuleCheck is defined as below. 
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Step 26 – Create StrengthAnalysis 

 

StrengthAnalysis is for the calculation of forces and moments on cross sections in still water. 

Similar to StabilityAnalysis, we define the StrengthAnalysis by LoadingConditions1 combined with 

DamageCases1. 

 

 

 

Step 27 – Create MaximumKgAnalysis 

s 

MaximumKgAnalysis is to calculate the maximum KG for a range of waterlines and azimuths with respect 

to intact and damage stability rule. 

In this tutorial, a MaximumKgAnalysis is defined as below. 
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Step 28 – Run StabilityAnalysis 

 

Click the Step button, then StabilityAnalysis1 will run and the progress information is shown in the 

Activity monitor window.  

StabilityRuleCheck1, which refers to StabilityAnalysis1, will run automatically after StabilityAnalysis1 is 

completed. 

Step 29 – Run StrengthAnalysis 

 

Click the Step button to run StrengthAnalysis. 

Step 30 – Run MaximumKGAnalysis 

 

Click the Step button to run MaximumKgAnalysis. 

After all the analyses are completed, the Activity monitor would look as below.  
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4 VIEW RESULTS 

As all the analyses are completed, the results could be viewed in the Results window of corresponding 

analysis. 

For StabilityAnalysis, StabilityRuleCheck and StrengthAnalysis, the results of each LoadingCondition 

could be shown by selecting the corresponding LoadingCondition from the dropdown list on the top right 

of Results window. 
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5 CREATE REPORT 

A Report can be added form the context menu of Reports folder in the Workspace browser. And several 

sections can be added to a report. In this tutorial, add five sections as below. 

 

  

 

 

You can add text, picture, plot or table to a Section. 
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Text could be edited in the Properties window and be placed in the corresponding place in the final report. 

 

 

A picture could the screen-shot of the 3D window or an external image file. 

 

A Table is added to the section of Loading_Condition, with the name LC_17_5, and has the settings as 

below. In the context menu, execute the command of Generate all columns. All the columns would be 

filled to the Table. 
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All the columns of the summary of LC_17_5 are listed in the Columns, where you could modify further. 

 

Double-click LC_17_5 in Workspace browser, the Table window will open with the table just defined. 

Another convenient way to add a Table is to use the Generate table button in the Results window. Switch 

to the Results window of LC_22_5, and click Generate table button at the top right corner. A Table will 

be generated in the Tables folder.  Cut the Table and paste it to Report1 -> Loading_Condition. 
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Next, we add a Plot to Stability_analysis section and rename it to GZ. Define the properties of the plot as 

below, and then execute the command Generate LineSeries in the context menu of the plot. 

 

 

 

 

The lines of righting arm and heeling arm are added.  
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Double click GZ, the two lines will be shown in the Plot window. 

 

 

 

We add a Table to Rule_check section in a way similar to those in Loading_Condition section. 
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In the section of MaximumKg, a Plot is added to show the maximum KG curve. 

In the context menu, we add a LineSeries manually. 

 

 

 

The settings in the Properties view are shown as below. 
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The curve can be shown in the Plot window. 

 

 

As all the content added, a Word report could be generated by the command Generate Report. 
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