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DNV’s calculation tools deployed in 2023 and 2024

Nauticus Hull and GeniE deployed in 2023 and 2024

Nauticus Hull release document: Summary of enhancements and corrections
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DNV’s calculation tools deployed in 2023
Nauticus Hull and GeniE

• Nauticus Hull V20.24 January 2023, with DNV July 2022 Rule updates (entering into force January 2023)

• Nauticus Hull V20.29 September 2023, with CSR BC &OT January 2023 Rule updates (entering into force July 2023)

• GeniE V8.5 January 2023

• GeniE V8.6 May 2023

• GeniE V8.7 June 2023

• GeniE V8.8 December 2023
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Nauticus Hull V20.24 with DNV July 2022 Rule updates Nauticus Hull V20.29 with CSR January 2023 Rule updates
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• Nauticus Hull V20.30 January 2024, with DNV July 2023 Rule updates (entering into force January 2024)

• Nauticus Hull V20.31 July 2024, with CSR BC &OT January 2024 Rule updates (entering into force July 2024)

• GeniE V8.9 Feb 2024

• GeniE V8.10 June 2024

• GeniE V8.11 Nov 2024

Nauticus Hull V20.30 with DNV July 2023 Rule updates Nauticus Hull V20.31 with CSR January 2024 Rule updates

DNV’s calculation tools deployed in 2024
Nauticus Hull and GeniE
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Nauticus Hull’s release document
Summary of enhancements and corrections, with reference to support case
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Nauticus Hull V20.24 (January 2023) – Summary of enhancements and corrections Nauticus Hull V20.29 (September 2023) – Summary of enhancements and corrections
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Nauticus Hull’s release document
Summary of enhancements and corrections, with reference to support case
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Nauticus Hull V20.30 (January 2024) – Summary of enhancements and corrections Nauticus Hull V20.31 (July 2024) – Summary of enhancements and corrections
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Continuous improvements of our existing calculation tools

Section Scantlings

Transverse Bulkheads tool

3D-Beam

Excel spreadsheets

Rule Calculator

FE Manager

7
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Section Scantlings – V20.24
Improved usability – Design iteration tool (DNV Rules)

Original scantling: VL-32 steel Iterate: Try VL-36 steel Try VL-36 steel shows OK results

• The intention with the iterate feature is to allow the end user to try other variants of scantlings /spacings (that will not be committed to the model) and see how this 

affects the required scantlings. This feature is currently only supported for DNV Rules. 

• Implemented for plate requirements and stiffener requirements

• In the Iterate element wizard, the user may change parameters and then press Calculate. The analysis will only re-run the local prescriptive requirements for the 

selected EPP (stiffener). All hull girder stresses, and all other EPP (stiffener) results will remain unchanged. The variants applied will not be committed to the 

Section Scantlings model but can be used to get a better understanding on how different paraments will affect the required scantlings. 
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Section Scantlings – V20.24
Improved usability – UDL tolerance of deck height

• Unified Distributed Loads (UDL) are defined under Compartments and loads

• Before V20.24, in Section Scantlings:

• For horizontal decks having a vertical distance between each other lower than a fixed tolerance, UDL would be wrongly applied to both decks

• For a slanted deck having a vertical extension greater than a fixed tolerance, UDL would be wrongly not applied

• From V20.24, in Compartments and loads, additional input for Tolerance of deck height now introduced

In Compartments and loads, additional input for user-defined tolerance

Before V20.24, without input for tolerance, UDL wrongly applied to the cofferdam deck

From V20.24, with input for tolerance, UDL correctly applied to the strength deck only
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Section Scantlings – V20.29
Improved usability – Plot of waterlines

Baltic / Polar Ice class regions from Ship data available as waterlines in Section Scantlings and Transverse Bulkheads 

• Ice belt regions and waterlines defined under Ship data introduced in Section Scantlings and Transverse Bulkheads. Applies to Baltic / 

Polar Class requirements.

• Draughts, Depth and Freeboard defined under ship introduced in Section Scantlings and Transverse Bulkheads

• Context menu for switching waterlines on / off 

Draughts from Ship data available as waterlines 

in Section Scantlings and Transverse Bulkheads 
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Section Scantlings – V20.29
Extended Rule coverage – Grouping principle for stiffeners

11

• Support for optionally applying the grouping principle for Z and tw requirements is introduced for longitudinal stiffeners

• Applies to DNV-RU-SHIP July 2019 and newer (Pt.3 Ch.6 Sec.5 [1.1.3]), and for IACS CSR (Pt.1 Ch.6 Sec.5 [1.1.3])

• The option is controlled from the Run dialog

• Detection of the groups is based a comparison of multiple stiffener parameters and panel geometry

Grouping principle controlled from the Run dialog Original requirement before grouping principle 

applied can be found in Advanced view
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• When a stiffener is penetrating an intersecting geometry object, a span is created. This is already implemented in TBHD tool and 3D model (for longitudinal stiffeners only)

• The same logics is now implemented for transverse stiffeners, allowing for continuous transverse stiffeners with multiple spans (Section Scantlings and 3D model cross 

section analysis)

Transverse Bulkhead tool Sections Scantlings Demo

Section Scantlings – V20.30
Extended Rule coverage – Continuous transverse stiffeners

https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_Jan_ContTranStiff.mp4
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Section Scantlings – V20.31
Extended Rule coverage – NAABSA notation

• NAABSA (not always afloat but safely ground) notation applies typically to General dry cargo ships and Multi-purpose dry cargo ships, with L ≤ 90 m

• Additional local prescriptive requirements to plates, stiffeners and stiffener connections implemented in Section Scantlings

Ship data input Section Scantlings analysis results
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Section Scantlings – V20.31
Extended Rule coverage – DNV Offshore: Plate fatigue

• For floating offshore units additional fatigue assessment is required for plate shell connection to longitudinal stiffener

• Default stress concentration factor according to Rules, may be overridden in Run dialog

DNV-OS-C102 Ch.2 Sec.4 [1.4.1]

Plate fatigue activated in Run dialog
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Section Scantlings – V20.31
Improved usability – Stiffener fatigue damage per LC

• Additional intermediate stiffener fatigue damage results are now avaialbe. For each loading condition:

• Predominant EDW;

• Stress range; and 

• Part Damage

• Implemented for DNV-RU-SHIP and CSR BC&OT

Results tree – new result node Results grid – detailed intermediate stiffener fatigue results
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Section Scantlings – V20.31
Improved usability – Intermediate pressure results

V20.30 January 2024 V20.31 July 2024

• Additional intermediate pressure results are available after cross-section is analysed

• Static and dynamic internal and external pressures are shown separately, in adition to total pressure P

Dynamic external pressures in Section Scantlings for SEA-1 HSM-2
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Status – Not all compartments mapped, and missing fatigue LCs

Section Scantlings – V20.31
Improved usability – Check of compartment mapping prior to analysis

• Status of mapped compartments for the current cross-section or transverse bulkhead is shown in the Run dialog, reducing the need for manually 

confirming the mapping prior to analysis

• A check whether any loading conditions are defined in Compartments and Loads is also performed

• The status reflects the situation at the time the dialog is opened

Status – All compartments are mapped
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Section Scantlings – V20.31
Improved usability – Mapping lost when re-opening workspace

• Most of us have experienced loss of compartment mapping when re-opening a cross-section

• A likely reason for this has been the stricter mapping constraints applied ‘under the hood’ when opening a cross-section. These 

constraints have now been relaxed and follows the same procedure as when mapping a cell to a compartment interactively.
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Section Scantlings – V20.31
Improved usability – Memory consumption and performance

• For each analysis run, memory consumption was accumulated 

(not releasing results for previous run)

• Now, memory released for each analysis run. A small memory 

leakage remaining for 2D display of results

• Performance for large analysis models improved by 1/3
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• The Transverse bulkhead tool was deployed in April 2021, limited to covering DNV Rules

• From Nauticus Hull V20.24 (January 2023), CSR BC&OT Rules are also covered, available for January 2022 Rule edition and later

• Rule coverage: Plate requirements and Stiffener requirements (Minimum, yielding and slenderness)

• Results available on EPP level (for plates) and stiffener span level (for stiffeners)

20

Transverse Bulkhead tool – V20.24
Improved Rule coverage – CSR BC&OT

Stiffener results on stiffener span levelPlate results on EPP levelDNV Rule coverage CSR BC & OT Rule coverage
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• The intention with the iterate feature is to allow the end user to try other variants of scantlings /spacings (that will not be committed to the model) and see how this 

affects the required scantlings. This feature is currently only supported for DNV Rules. 

• Implemented for plate requirements and stiffener requirements

• In the Iterate element wizard, the user may change parameters and then press Calculate. The analysis will only re-run the local prescriptive requirements for the 

selected EPP (stiffener). All other EPP (stiffener) results will remain unchanged. The variants applied will not be committed to the Transverse Bulkheads model 

but can be used to get a better understanding on how different paraments will affect the required scantlings. 
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Transverse Bulkhead tool – V20.24
Improved usability – Design iteration tool (DNV Rules)

Original scantling: VL-32 steel Iterate: Try VL-NS steel Try VL-NS steel shows OK results
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Transverse Bulkhead tool – V20.29
Extended Rule coverage – Stiffener connections to PSM

DNV Rules: Yielding requirements

• From Nauticus Hull V20.29 (September 2023), Stiffener connection requirements to PSM are covered, available for DNV Rules and CSR BC&OT

• Rule coverage (same as Section Scantlings): Yielding requirements and Welding requirements

• Results available for all continuous connections (stiffener slotted continuously trough an intersecting geometry object e.g. stringer/deck)

• Connections: a new graphical object introduced, with its own display control and selection filter (like other objects) and holds all information needed for running 

connection area requirements

DNV Rules: Welding requirements

Connection area requirements (yielding and welding) 

where stiffeners are penetrating stringers
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3D-Beam beam – V20.24
Improved Usability – Connectivity diagnostics
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• When running analysis in 3D-Beam, the program might return error messages (typically due to missing profile dimensions / missing boundary conditions), or 

analysis results with unrealistic deformations (typically due to disconnected beams)

• On the context menu, additional options for Diagnostics is introduced, highlighting elements meeting certain criteria

Diagnostics available on the context menu Elements meeting the certain diagnostics criteria highlighted 
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3D-Beam beam – V20.29
Improved Usability – Autosave / backup 

• The auto-save functionality has been updated to store the last 5 auto-saved files

• This is expected to improve the chances for re-establishing the model to a previous stage after abnormal termination of 3D Beam

• The files are stored in the temporary folder, accessible by entering  %temp% in the address bar of Explorer

• The auto-save functionality can be adjusted under Options -> Directories (default enabled, and for every 20 model changes)

Auto-save options can be adjustedLast 5 auto-saved files available in a temp folder
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Excel spreadsheets – V20.24
Extended Rule coverage – Minimum thickness list 

• From Nauticus Hull V20.24 (January 2023), Excel spreadsheet with minimum thickness lists is provided

• Applicable Rule sets: DNV Rules and CSR BC&OT

• Rule coverage : Plates, stiffeners and TB, PSM, and ship specific requirements (DNV Rules Pt.5) 

• The spreadsheet also allows for custom calculation based on user-specified a, b and k

Minimum thickness list for plates, stiffeners and TB, and PSM Separate list for ship specific requirements (DNV Pt.5) Allows for custom calculation with user-defined a, k and b
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Excel spreadsheets
Buckling codes other than CFM

DNV-RP-C202 – V20.30PULS Excel spreadsheet – V20.24 DNV-RP-C201 – V20.31

• Nauticus Hull V20 includes Excel spreadsheets for other buckling codes than CFM

• Ported to NH V20 and updated to latest revision
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Pt.3 Ch.8 Sec.2 [5.2]

Pt.3 Ch.8 Sec.2 [5.3.1]

Pt.3 Ch.8 Sec.2 [3.1]

Rule Calculator – V20.31
Extended Rule coverage – End brackets slenderness criteria

• Slenderness criteria according to RU-SHIP Pt.3 Ch.8 Sec.2 [5.2]
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Pt.3 Ch.8 Sec.2 [5.1]

Pt.3 Ch.8 Sec.2 [5.3.1]

Pt.3 Ch.8 Sec.2 [3.1]

Rule Calculator – V20.31
Extended Rule coverage – Tripping brackets slenderness criteria

• Slenderness criteria according to RU-SHIP Pt.3 Ch.8 Sec.2 [5.1]
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• Calculate multiple selected columns

• Duplicate multiple selected columns

• Rearrange sequence of selected columns 

– move  right or left

Rule Calculator – V20.31
Improved usability – General improvements to UI
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Sea pressure Liquid compartment pressure Bulk compartment pressure

FE manager – V20.29
Improved Usability – Pressures as JavaScript commands
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• Arguments that is used in the JavaScript corrosion additions typically assigned to compartments:

• z-value for element centroid

• Structure type (can be exported from Nauticus Hull to GeniE)

• Surface normal vector (DNV corrosion additions Void spaces)

New Structure type FacePlateofPSM automatically assigned DemoOil cargo tank Outer shell

FE manager – V20.30
Improved Usability – Corrosion additions as JavaScript commands

https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_Jan_JavaScriptLoadsandCorrAdd.mp4
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• Template for automatic creation of Standard FE loading conditions available

• MPV ship specific loads supported:

• Block loading on inner bottom

• ULD on hatches

• Crane loads

MPV load template GeniE used for partial ship FE model MPV load template

FE manager – V20.31
Improved Rule coverage – MPV load template

https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_July_MPV_LoadTemplate.mp4
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1. New Local model export to GeniE (Specify bounding box)

2. Improved Cargo hold export to GeniE (adding openings, stabilization, performance)

3. Changed Global model export (only available for Container Ships and MPV)

Cargo hold model export to GeniE Global model export to GeniELocal model export to GeniE

FE manager – V20.31
Model export to GeniE
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3D model in Nauticus Hull – Status July 2024

3D structural modelling

3D model export to GeniE

3D model Rule checks

38
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Prescriptive 3D model in Nauticus Hull for Rule 

checks (Cross sectional analysis and TBHD analysis)

Alt 1: Model from scratch using interactive modelling

Alt 2: Re-use the full design model by Import 

using the 3D OCX exchange format

Nauticus Hull 3D model
How to obtain a model and how to run Rule checks

Iterate directly on the 3D model:

Temporarily intersection of the 3D model

Check variants of the 3D model:

Permanent Section Scantlings independent of the 3D model

• Two alternative ways to obtain a Nauticus Hull 3D model

1. Model from scratch using interactive modelling; or

2. Re-use the full design model by import using the 3D OCX exchange format

• Two alternative ways to run cross-sectional analysis on a Nauticus Hull 3D model

1. Iterate directly on the 3D model: Temporarily intersections of the 3D model – From V20.29; or

2. Check variants of the 3D model: Permanent Section Scantlings independent of the 3D model

https://3docx.org/
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3D WT geometry

April 2021July 2020

Epic 346138: 3D structural modelling
Incremental steps by deployment of new features

2D scantlings modeller Parametric modelling Con. 2D modeller to 3D model Plate seams on outer shell New connections

July 2022Jan 2022 Sep 2023Jan 2023

Wizards for stiffeners on shell Bug fixes and improvements

3D compartments

Openings

https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/346138
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Copy openings on longitudinal girders
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Model typical web frame Copy typical web frame

• Used in two newbuilding projects (MPVs)

• Further improving modelling capabilities in close cooperation with approval experts

• Mainly focusing on improving scantlings modelling efficiency

Epic 346138: 3D structural modelling
Status V20.31 July 2024

https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_July_CopyOpeningsInLongGir.mp4
https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_July_ModelTypicalWebFrame.mp4
https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_July_CopyTypicalWebFrame.mp4
https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/346138
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Epic 496491: 3D model export to GeniE
Incremental steps by deployment of new features

try{refPnt = Point(7125 mm,6000 mm,750 mm);                     

SplitExtededFace(F215_A_3LBH_1, refPnt);                        

}catch (ex) { errorMsgArray.add(ex);}

->Error message No. 1:

->[JS0002] Invalid operation (line: 2253: 

In function: SplitExtededFace(F215_A_3LBH_1, refPnt) :

[JS0006] Unknown identifier (line: 2253: F215_A_3LBH_1))

Splitting of a surface

Exception thrown by GeniE

Static liquid pressure for normal operations at sea according to DNV-RU-SHIP 

Pt.3 Ch.4 Sec.6 [1.2.1]:

Pls = rho * g * (z_top - z);

// Dynamic liquid pressure according to DNV-RU-SHIP Pt.3 Ch.4 Sec.6 [1.3.1]:

Pld = fcd * rho *( aZ * (z0 - z) + f_ull_l * aX * (x0 - x) +  f_ull_t * aY * (y0 - y) );

// Total liquid pressure according to DNV-RU-SHIP Pt.3 Ch.4 Sec.6 [1.1.1]:

P = Pls + Pld;

if( P < 0.0 MPa)

return 0.0 MPa;

else

return P;

Cross section

April 2021Jan 2020

3D geometry Transverse bulkheads 3D geometry and scantlings

Loads as JavaScript funct. Corrosion additions as JS

July 2022Jan 2022 Jan 2024Jan 2023

Try / catch handling

Compartment oil cargo tkLiquid compartment pressure

Sets and structure types

https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/496491
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Epic 496491: 3D model export to GeniE
Status V20.31 July 2024

Export Cargo Hold model to GeniE

1. Nauticus Hull’s FE manager is writing a JavaScript file with all commands needed to build the model in GeniE

• Geometries and scantlings

• Sets, structure types, wet surfaces, boundary conditions

2. GeniE reads the JavaScript command and builds the model

3. Loads and corrosion additions imported to GeniE via RuleLoads.xml file transfer

https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/496491
https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/_layouts/15/stream.aspx?id=%2Fteams%2FCalculationToolsProductManagement%2FShared%20Documents%2FProduct%20Presentation%20Material%2FVideos%2F2024%5FJuly%5FExportCargoHoldModelToGeniE%2Emp4&referrer=StreamWebApp%2EWeb&referrerScenario=AddressBarCopied%2Eview%2E3b1694d2%2D834c%2D49cc%2D896f%2Daba86dccccc8
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Epic 496482: 3D model Rule checks
Incremental steps by deployment of new features 

Cross-sectional analysis – Step 1

September 2023

Cross-sectional analysis – Step 2

Jan 2024

TBHD tool – Conn. area calc.

• Intersect the 3D model and re-use 

the Section Scantlings calculation 

engine (continuous transverse 

stiffeners not included)

• New connection concept (for spans, 

fatigue SCF, connection area)

• Run analysis on transverse continuous stiffeners

• This is already available in the Transverse Bulkhead tool

• New connection concept (for 

spans, connection area)

• Connection area calculations

are available in the TBHD tool

https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/496482
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Epic 496482: 3D model Rule checks
Status V20.31 July 2024 

3D model Rule checks

1. Two alternative ways to run cross section analysis:

A. Make a temporarly 2D cross section of the 3D model and run analysis; or

B. Make a permanent Section Scantlings cross section from the 3D model

2. Transverse Bulkhead analysis model can be copied from the 3D model

https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/496482
https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/_layouts/15/stream.aspx?id=%2Fteams%2FCalculationToolsProductManagement%2FShared%20Documents%2FProduct%20Presentation%20Material%2FVideos%2F2024%5FJuly%5F3DModelRuleChecks%2Emp4&referrer=StreamWebApp%2EWeb&referrerScenario=AddressBarCopied%2Eview%2Eb1e8e514%2Dd20c%2D49ac%2D838a%2Da3627af395fc
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Nauticus Hull 3D model Rule checks – V20.29
3D model cross section analysis will partly re-use Section Scantlings

46

Calculation engineCapacity models Results

Scantling view Connection details

• For 3D model cross section analysis:

• New Libraries for definitions of end connections and shear connections

• New Connection Concept for displaying intersections between PSM and 

stiffener, and for displaying parameters used in calculations

• Re-use capacity models from Section Scantlings

• Re-use calculation engine from Section Scantlings

• Re-use results presentation from Section Scantlings

Model Calculation engine and

Results presentation
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www.dnv.com

Thank you!
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Ragnar.Eimhjellen@dnv.com
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