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1 Introduction

This document introduces an example model of a pipe layer vessel conducting pipe laying operation, as shown in
Figure 1-1. The pipe layer has a stinger at the stern of the vessel. The pipe is supported by the stinger and lowering
towards the seabed.

Figure 1-1 Pipe Layer analysis model’s 3D view

To open the example model, create a new SIMA workspace and import the “PipeLayer.stask” file (File — Import —

SIMA — SIMA Task Archive (.stask)). This will import a Riflex coupled analysis model containing the example.

¥ Import O x| ¥ SIMA Task File Import O %

Select N SIMA Task File Import
This wizard allows you to import a task from a compressed archive file (stask). H

Select an import wizard:

- File: | C:\Users\WENZHAN\Desktop\PipeLayer.stask =28
|type filter text ‘
Replace existing tasks: []
» [= RIFLEX
v [= SIMA

Q Javascript model import

@ Jzon Model Import

[ preference Import

W SIMA Tasks Archive (stask)
5 = SIMO

< Back || Next > I | Finish | | Cancel | ‘ < Back H Next > ‘ | Finish | ‘ Cancel

Figure 1-2 Importing the .stask file
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2 About the Model

The model consists of several objects: the pipe lay vessel (PIPPYV), the stinger (Stinger#) and pipe (S_pipe). The
content of the OOL (Oil Export Line) has been defined in the components folder in the Sima navigator (oil). Elastic
contact surface and roller contacts are modelled in example as stinger, to support the pipe. The objects are shown in
Figure 2-1. The overview of elastic contact surface and roller contact are shown in Figure 2-2.

Stinger

Pipe Lay Vessel

Figure 2-1 The objects in the model

Example of a pipe support consisting of four rollers. The local coordinate system of the
elastic contact surface is indicated. The X-axis is pointing into the paper plane.

Iy ZL o~

Stinger: Elastic contact surface

Pipe support: Contact point consisting of roller(s)
and/or tensioner.

Figure 2-2 Elastic surface and roller contact in Sima

The pipe lay vessel is modelled by using Support Vessel in Sima. The movement of the vessel is based on the first
order motion transfer function (motion RAO). The water depth is 372 m. 6 parameters Jonswap wave spectrum is used
with Omega = 1.0472, Alpha = 0.0755, Beta = 1.25, Gamma = 2.2. No other environment loads are applied in this
example.

The model uses the elastic contact surface object to simulate the stinger. Note that the lines building the stinger are
connected to fairleads on the vessel. A tensioner is also modelled in order to hold the pipe.

In the screen shot below, you can find how to define the elastic contact surface in Sima, at the top end, you need a
tensioner to hold the pipeline and line with different roller contact properties to model the stinger, as showed in Figure
2-3.
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© Console 4 Elastic Contact Surface ‘ecs1' in Pipelayer »

¢ Elastic Contact Surface 'ecs1’ in Pipelayer

Mame: ||ec51

Description

- Contact points

No Line
1 Stingeré
2 Stinger6
& ger?
4 Stinger8

8 Stinger12
9 Stinger13
10 Stinger14
11 Stinger15
12 Stinger16
13 Stinger17
14 Stinger18
15 Stinger1
16 Stinger2
17 Stinger3
18 Stingerd
19 Stingers
oveu G0~

~ Lines to be checked for contact

No Line
1S _pipe
o-euw oou-~

Segment  Segment End

End 1
End 2
End 2
End 2
End 2
End 2
End 2
End 2
End 2
End 2
End 2
End 2
End 2
End 2
End 1
End 1
End 1
End 1
End 1

First Contact Segment

Tubular Contact

Roller Contact Tensioner
rollerContact5 tensioner6 - NONE -
rollerContact? - NONE - - NONME -
rollerContact8 - NONE - - NONE -
rollerContact8 - NONE - - NONE -
rollerContact8 - NONE - - NONE -
rollerContact8 - NONE - - NONE -
rollerContactg - NONE - - NONE -
rollerContact8 - NONE - - NOME -
rollerContact8 - NONE - - NONE -
rollerContact8 - NONE - - NOME -
rollerContact8 - NONE - - NONE -
rollerContact8 - NONE - - NOME -
rollerContact8. - NONE - - NONE -
rollerContact8 - NONE - - NONE -
rollerContact? - NONE - - NONE -
rollerContact? - NONE - - NOMNE -
rollerContact? - NONE - - NONE -
rollerContact? - NONE - - NONE -
rollerContact? - NONE - - NONE -
First Contact Element Last Contact Segment
49 5

Figure 2-3 Elastic contact surface setting

Last Contact Element

You can find the roller contacts elements, tensioner, elastic contact surfaces and support vessel in Sima navigator as

showed in Figure 2-4.
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[ Ball Joints
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~

rollerContact8

@ rollerContact8_roller1
# rollerContact8_roller2
rollerContact?

# rollerContact7_roller1
@ rollerContact7 _roller2
& rollerContact7_roller3
# rollerContact7 _roller4
rollerContact5

# rollerContact5_roller1
# rollerContact5_roller2
@ rollerContact5_roller3
# rollerContact5_roller4
# rollerContact5_roller5
# rollerContact5_roller6

~ [ Tensioners

“, tensionerb

v | Elastic Contact Surfaces
& ecs1
~ [ Support Vessels
v [E PIPPYV
~ [ Kinetics

Figure 2-4 Key elements in the example model

@ First Order Motion Transfer Function
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3 Results

To run the simulation, run the dynamic analysis in the Initial condition. The simulation length has been set to 100 s with
0.01 s time step just for demonstrate purpose, in your own analysis, you may set longer simulation length. Some
results are already set to be stored in the model. For example, pipe displacements, pipe force response and the 3D
visualization of dynamic analysis etc.

The tension and moment of pipe segment 1, element 20 are shown in Figure 3-1. The displacement in Z direction of
pipe segment 1, node 21 is shown in Figure 3-2.
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Figure 3-1 Tension and moment of pipe segment 1, element 20
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Figure 3-2 Displacement in Z direction of pipe segment 1, node 21
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About DNV

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

Digital Solutions

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