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Executive Summary

Simulation and experimentation

+ Simulation of parameter sweeps runs on multiple processor cores, leading to up to
20x faster simulation on standard hardware, without any special setup.

* Plotting of simulation result directly by clicking on components and connections
in the model diagram simplifies the user experience.

Model libraries

* Industrial Process Simulation is a new library in the Dymola portfolio for modeling
paper & pulp + steam networks

* Applications and benefits include correct design of plants, controller tuning and
optimization, reduced commissioning time

* Developed by new partner Optimation AB
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Model Editing
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Improved package handling

» Automatic loading of Favorites
package

D> Loaded when starting Dymola
> Created if needed
» Improved hierarchical storage of
packages
o> New dialog for convenient setup

o> Copy the directory structure from a
similar library

2,
PS CATIA

Lol

Dymola: Hierarchical

| storage

Use context menu to st storage for each class

Packages

] mymainib
MySubLibl

] MySubLib2

Store as
File
File

File

=

One File
One Directory

Directories for all sub-packages

Match Directory Structure Containing Similar Package...
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Adding unit to connector

» Easy to add unit to blocks
> Right-click on connector
p> Right-click on connection line

» Opens dialog where you can define
the unit

» Updates connectors in the model

integrator
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Unit:

Copy
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Paste
Delete
Duplicate
Order
Manhattani
% Smooth

Unit for connector
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Use diagram layer to plot and show variables

gearbox
9 L]
- ioad

Show Component I

» Variables can be plotted directly by pointing )
in the diagram layer after simulation =

> Right-click on component to plot variables

p> Right-click on connection to plot connector
variables

Show Variables

Plot Variable » ratio
phi_a
phi_b

Diagram Filter

Info

» Easier navigation of Variable Browser

> Click on component or connection in the
diagram layer
gearboxflange_a , ¥

» Diagram layer shown by default in €Y
Simulation mode e

gearbox

motor load
=H5= 1 1
Show Variables

Plot Variable v motorflange b+ |

phi
h‘ tau
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Sweeping parameters

» Multi-core sweeping
D> Plot time trajectories of variables
> Plot last points (at £,,) vs. sweep value

> Plot surfaces of last points (when
sweeping two parameters)

» Available through
> Sweep user interface
> Design.Experimentation (with plotting)
> Design.Experimentation.Analysis (no plot)
> simulateMul tiExtendedModel ()
> simulateMultiResultsModel () T

2
pS cAaTiAa p7$ BHSEAYET | The 3DEXPERIENCE’ Company




2019-05-09

iment_2015

3DS.COM/CATIA @ Dassault Systémes | Confidential Information | 5/9/2019 | ref.: 3DS_Docul

2,
PS CATIA

Multi-core sweep

» Tested on common workstation
> Intel Xeon E5-1620 v3, 4 cores

» Multi-core simulation on 4 cores
A 4xspeed-up

» Store only last simulation point
instead of complete trajectory
A 5x speed-up

» Total speed up
A 20x for simple model
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Comparing parallel code vs. multi-core simulation

» Parallel code generation
o> Applied within a single model

> Done at translation time
(uses OpenMP primitives)

D> Requires a suitable model structure to

be effective

> Translation log tells you if possible!

» Useful for certain types of models
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» Multi-core simulation

> No requirement on model structure
I>No special code generation
D> Runs several simulations in parallel

(same model with different parameters)

I>Runs on a single computer, no
distribution across network

» Useful when you run multiple

simulations
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Improved steady state initialization

» The initialization problem may be underdetermined
o> Examples include closed fluid loops, that could e e g
initialize at a range of pressure values A [ = ﬂ d
, . -y ‘
» Dymola 2020 localizes such underdetermined ;. = -
loops and finds a solution

> Complements the initialization problem using }
non-steady-state start values
e i:

> Start value priorities are used when multiple

candidates are available

> No manual interaction needed
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More simulation improvements

» Simulation Setup » Analyze Numerics — Events
D> Settings in the General and Realtime > Show component or Modelica code for
tabs are by default always saved in the an event
model > Expression triggering an event logged
> Can be tumed offf f‘eeded I>Warning when an event causes a
> Qutput tab: new option to only store bifurcation in a solution
final state » Right click for more details
> RedUCGS reSUlt flle SIZB Time Iteration Expression  Value Triggering expression: Bifurcation warnings
» Output points still computed internally . e e —— you1
» Can be scripted 2 e ..
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New log window layout

» Log window is now a docked window
> Old Message Window removed

» Can be positioned in different ways to suit your preferences
> Tabbed overlay with commands window
> Side-by-side with commands window
> Undocked, floating above Dymola window

g‘ Syntax Translation Simulation Version

Logs  Commands
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Installation and support

» Support for MS Build Tools 2017
> Alternative compiler toolchain

» Compiler setup checked at Dymola start-up
> So you will not forget it

» Discontinued support for Windows 7
> Dymola 2020x will be the last version to support Windows 7
> Because Windows 7 will reach end-of-support
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Modelica libraries

New library in this release: Industrial Process Simulation

p
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Industrial Process Simulation Optimation

» A new library in the Dymola portfolio
> Focusing on Energy/Process/Utilities (EPU)
> Initial offer: paper & pulp + steam
i>Developed by Optimation AB

» Application and benefits
p> Correct design of plants
p> Controller tuning and optimization
> Reduced commissioning time

> Operator training

p
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Pulp & paper Optimation,

Customer: Valmet Paper. Market share of ~40% of all pulp mills
world wide.

Situation:  New puIP millin ~ Obbola , Sweden, increasing the
production capacity from 450,000 to 850,000 metric tons
annually.

Our approach:  Using Visa2 model library to build a digital twin
connected to DCS system. Used for design, code verification,
PID tuning and operator training.

Results:

» Joint FAT ( DCS i Simulator) revealed >200 errors in the DCS
code that were fixed before startup

» Production of high quality pulp within 24h during startup

» No production losses on the board machine

» Maintaining competence throughout the life time by
continuous operator training with trained staff on site

FAT=Factory Acceptance Test DCS=Distributed Control System

y Jﬁ = : [ :
SCA Obbola, Sweden

“The training in general, and
specificallytheuseofthe
simulator gave a very fast start-up
with significantly increased
production during the first month.”

Mats Persson,
Project manager
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Free DymolaModels library

» Foundation library for the commercial
libraries by Dassault Systemes
D> Focuses on entry-level system simulation

> Contains models with few parameters to
enable quick first results

o> Many of the models are available in much
higher detail in the commercial libraries of
Dassault Systemes

A0LESA

desiredTorque

starTime=05s
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Modelica Standard Library

» Dymola 2020 includes MSL 3.2.3
> Minor changes compared to MSL 3.2.2 used in Dymola 2017 to Dymola 2019 FD01
» Commercial libraries updated to use MSL 3.2.3
» Other Modelica libraries updated
I>Modelica Linear Systems 2
I>Modelica State Graph 2
> Modelica Synchronous
i>Modelica Device Drivers

> Vehicle Interfaces
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Modelica Content

VeSyMA

Provides necessary assets and o | .
interfaces for Vehicle Systems Ak :
Modelling and Analysis

VeSyMA - Powertrain

Model and validate the performances
of the full motion of the vehicle
powertrain

VeSyMA - Suspensions

Develop suspension systems

for vehicle handling, driver and
stability control models

VeSyMA - Engines

Develop suspension systems

for vehicle handling, driver and
stability control models

Fluid Power

Model and predict hydraulic
systems behavior

Flight Dynamics

Model, simulate and analyze of the flight == _
dynamic characteristics of a wide range A
of flight vehicles o
Thermal Systems S e
Optimize Design of large and

complex thermal systems i I
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Fluid Dynamics
Perform Coarse Grid CFD
Simulation with Modelica

ClaRa Plus

Simulation thermodynamic cycle
processes for electricity power
generation using Clausius Rankine
cycles

Human Comfort B'nG

Model and analyze the thermal LI I
comfort of building and vehicle 8, S e
occupants T—
HVAC .}

Optimize the design & performance of :
Heat, Ventilation and Air Conditioning E
Systems

Wind Power

Rapidly model and simulate Wind
Turbines at system-level for
optimized performances

Design Optimization

Optimize and tune systems
parameters of a device or its controlle
to improve system dynamics

Flexible Bodies
Accelerate the analysis of large
motions of flexible parts

Electrical Power System
Multi-level modelling of DC and L
high-frequency AC electrical network L

Hydrogen
Design and validate performances of fuel cells
systems

Battery
Bring battery simulation to the system level

Electrified Power Train i
Assists design steps during the entire process
of developing electric drives

Brushless DC Drives
Allows the integration of Brushless DC motors
and control into systems

Systems Cooling

Develop cooling systems and dimension
components, for batteries, electric drives and
electronic thermal management

Pneumatic Systems

Design pneumatic systems and predict their o
behaviors

Powertrain ‘ 2
Model and Simulate the characteristics of e
vehicle powertrain systems T
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