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Portunus 5.1 Overview

Redesigned Display Elements
Project Manager

Variable Assignment Module
Improved FFT Algorithm

Model Extensions

BDF Method

User-defined animated Symbols
HTTP Interface / HTML Creator

Activities related to Portunus
® Mocosymec Project (France)

® Solar Project (Germany)
® EU Project HERRB
® German Teaching Book
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New management of curve exploitation

® A better display which is faster and more efficient - —_

than in the last versions

® Reorganization more ergonomic of the graph

options and new practical features:
v’ Automatic resize of the graphic in x and y-axis. L — | 1
v'Undo/redo option. e
v"New curve management (thinness, marker size...).
v Export curve: copy/print/save jpeg format

v'Two cursors with characteristics table associated S =
(with an automatic snapping cursor to data).

v'A move mode in all direction. o
v'/An overview mode. -
v'A classical zoom in/out and a zoom area. ETRE - v
v'Multi y-axis option for several curves. =
v'Storage of all settings :[ R —
v'Logarithm scale for x and/or y axis. :’ S AR A, =
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2] Simulink —
&3 Solar

-1 Spice

#-{Z1] Thermal Lib

-2 Tutorials
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7-{_1] YHDL-AMS
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Pk % Adapted Solutions GmbH
S Documen ts A
Porturus_User banual 5.1.pdf| ~
Installation and Licensing. FOF
Fortunus Automnation. PDF
Portunuz HTTP Interface. pdf
Language Overview WHOL-Ab
SPICE Impart. PDF
Flux-Portunus Co-Simulation. pc
Coupled Simulations of ptision
Coupled Simulation of Simulink

Project Manager

What is it?

The project manager is dedicated to manage data information.
It is an useful option which allows to display, gather and share
data of a project between all partners of that project.

The new opportunities that you can do with this option are:
® Versioning of a project

® Tree representation of files and links in a same file: you can
gather different Portunus simulations (with schematic preview),
documents, presentations, web links...

® Explorer functions (launching applications, showing

‘qfl , 9 properties)
JES!%J ) ® Fast generation of backup (project copy or zip file)
“ﬂ*" i ® Data could be send by email by one mouse-click
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New variables definition

® Declaration of the variables
EX: double variable=0.0;

® value assignment of variables during simulation
(this module is called before the analog solver after

evaluation of time function)
X: If (t=10m) variable=10.0;
Else variable=1.0;

— Conditional evaluation of expressions allows to trig

a variable at any time or frequency step
without time delay

NB: Editor with syntax check,
syntax colouring and browse function.

1) VARDLG -

Schematic1 |

#h

Declaration / Initiglisation {at simulation start}

- B~

\\

1! double wariablel=0.0;
2

—
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Value Assignment (during simulation) N
P S U H 0B fRR1].] 4% .
84 - &
1 if (t:10m)
2. wariablel=10.0 ;
31 else variablel=1.0:
L7
n ] /
| Syntax OK
..E < 1 | »
QK Al eh
= e ==a] 7]
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A better use of FFT

® Portunus V4.1: the number of harmonics calculation was limited to 50.

® Portunus V5.1:

» FFT in the graphical interface: there is no limitation over the number of
harmonics calculated

8 - -5 e
1 O NN AARNAAAL -
¢ “DI 100 EID 20
oo | ST NS R PP P Y et | iy |
General
Input Signal [/]
' Complete graph € " Between and |
Fundamertal Frequency [Hz] 50
= | o= RLI PR A A= e By & & Sample Frequency [Hz] 12800
§ Frequency [... | &mplitude [/] | Phase [*] | - Start Time [s] 0
= 0.00000 S7EI17 0.00 | )
= 2.00000 20.88274 59.50 Ampl Calculation of THD Value
4.00001 2310972 7.E2 20
o &.00001 2214623 306.07 ¥ Set Number of Frequencies automatically
— 8.00002 18.97080 22824 g i -
10.00002 15763933 135.26 o Number Of Frequencies [/] 128
1200002 13.43397 27 61 T : o 100
14.00003 1331262 263.23 fHz] Resutt File
16.00003 16.30173 140.61 i .
4 rAnnnA AE mamen PRy - I~ Wiite File
[ Amplitade filer 2] [1.0 Hotchse w || Y-dchse - Save [C5V) | Do FFT | J
= +.o, 1 TEERE e oy (g [ B S E L + X [E
» FFT component in « measurement device »: :
- - Show Infomation
v We define the number of harmonics Sononse|

v We can export result in a text file vaes | [ o | cowo | |
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FFT example

® FFT of a trapezoidal signal:

[l

T

® The theory gives the amplitude of odds

® Comparison between the theory
and Portunus results:

Here the number of harmonics
calculated is around 8000, that
gives accurate result.
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Model extension: new interpolations for look-up table

%, CEDRAT

Portunus 5.1 has new interpolation algorithms which give better results for the derivatives.

®New spline interpolation for 2D table == curves are C2

=

Ao Ry PELBSEEE + X[F

Here we observe the derivative after
an interpolation:

-Linear interpolation

-Spline interpolation

®New bilinear interpolation for 3D table => curves are C!

=

= e

R8¢ rBhEaBEdd + <0

Here we observe the derivative
after an interpolation:

-Linear plane interpolation
-Bilinear interpolation

-Bi-cubic interpolation

CEDRAT
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Model extension

® Mechanical library: “Hard stop” (Translational & rotational)

® New bloc “expression” (3 entrances)

® Semiconductor: “symmetrical FET”

® Passive component
»» Junction capacitance
» Diffusion capacitance

® Controlled voltage & current source

7
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New integration method for analog solver: BDF

® Portunus 4.1: Euler and Trapeze methods

The Euler formula leads to shorter simulation times but damps the system. The
trapezoidal formula may increase simulation time but leads to more precise results.

Simulation Parameters @I
General WHDL—AMS] Simulation Hesults]
Transient Simulation
® Portunus 5.1: Euler, Trapeze methods + BDF method T T T A = T e
SIT:IEI:;;IS\;:[IL:W D Analpsis " Operating Paint (OF)
. . . DC/OP
Backward Differentiation Formulas (BDF) method: I Scucs Saping
. AC Analysis
» Uses up to 6 past values for next time step R © siepstiia 10
FMax[Hz) [1000 @ Stepsfogls] [100
1 1 1 1 1 1 Analogue Solver
» Prediction is improved for oscillation model B S —
» Reduction of time simulation for systems IO iy °] PeLToL ;9“
without frequent operation switching Temperature
TEMP[T] [0
Default
Ok | Cancel Apply

7
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New animated symbols

Analog display

Below are the animated symbol already present in Portunus 4.1:

g e .

Switch Diode
Digital display manually State machine
colored
controlled

® New animated symbol customizable could be use in Portunus 5.1
An image could appear for a precise state: for example, a linear actuator in close or open position

Portunus 5.1

Animated symbols

".N’ lllll ke Lol
SPRN_TR = Q.
e - —\
'\_} - - — Za
| o { i |
= force_tetie n
: . hm |I|‘..;.....,, fomo] o} .
- S .
I\"l‘.' ollage scurce ool
Actuator model

Core position displacement

4 : ' 3 3 Poo.
m Xm Mm 4m SOm @m0
"

Indicator of a short-circuit
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SimFon

A Animation Tool

SMFONR,

Catalyseur d'innovation

A coupling tool dedicated to illustrate complex result to a non technical public:

& C | © wwwsimfonia.fr/saw/viewer php

A

SimFonIA Animation Viewer - Beta Release v0.9b8 - Animation Generated with "SimFonIA Animation Tools" - SimFonIA website

Select a model : | autofocus (1 871.4 kB) E| Select an animation :  focusing (1 149.4 kB)E

Configuration T:0ns

WHEE——

e+l

Hetl

Je+l

[Fi (1]

o [lirime

s ElTarget_Poswt\on
) [V arget_Filtered.
* (V]| Btens_posttion
) W11 Lens_Position_E
> [V current

O [V Bvottage

) [V Motor_Tempera
) VI[lirarget Velocy,
IJ ©) VI Blpoveer_supply_

i ) [V lAdapted_Contro
* Wl Target Velocity

v'Based on the free software
Google SketchUP: 3D
Geometry construction or import.

v'Possibility to animate in
dynamic a 3D scene via a
Portunus API (data exchange
via an HTTP server): parameter
control could be insert inside the
animation!

v'Observation of results as
mechanical moved, thermal
heating, energetic transfer...

v'Possibility to export the
animation on the web

Release of Portunus 5.1



Animation example: powertrain of the Prius car

Generator &

Battery Power electronics electrical motor Mechanics
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Control and drive = H
L T T e L Y :
.u.-..: 1 ]

--t-E
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Hybrid car modefing using Porfunis emdronment.

Simfonia.fr
i imforia tr
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® Any curves and parameters are exportable into

HTML ex

Inside Portunus: Html creator

HTML Creator

Description | Parameters / Dulputs | Log|

Desciplion of Funcionall

¥ Allow HTML Tags Font
<ste ype="extless"
ik {colorblue; )

avisited { test-decoration:nane; fontweightnomal; colorgray; }
< /sle
<bcbi

>
igp Caloulaion of Harmonic Distorion caused by Frequency Inveter ¢/b> </big»

This page demonsirates the opportuniies provided by the "HTML Creator” and the HTTP Server that are integrated in Partunus.

The g by 2 equency inverer. The parameters that can be set fiom His web sie are:
<piey

ul

<l Sk Shant Circut Power [VA] of Power Grid where the Frequency Convetter is connected />

<l Pload: Real Output Power [] of Frequency Converter </i>

<li> COC:  DC Lirk Capacitance [F) </li</ul </pred

The diagram shaws the fine valtages at the irput of the frequency convener,
The result data gives the THD walue for thefine woltage and an inform ation whether it exceeds its it or not

Fatfo nfomation, plesse vist our ¢a href="hitp:/ /s, adspted soltons.com” targel="_blark"yweb sitese/a> or contact us viata href="maltoinfo@adapled-sohuions.com el /o>

I Showas Text Box
width |10 Height |5

o] SopSener

SavePage | Launch Browser
Cared )

the web

®HTTP interface allows to set and read parameters
values and to run a simulation from the web

=> HTTP interface==Communication interface

@

CEDRAT

port & web simulation

Web interface for Portunus simulation

F €3 Portunus Web Simulation

C | @ localhost/index.htm

power for you i

r vision

» Applikation:

Calculation of Harmonic Distortion caused by Frequency Inverter
This page demonstrates the opportunities provided by the "HTML Creator” and the HTTP Server that are integrated in Portunus.
The underlying Portunus medel calculates the harmonic distortion caused by a freguency inverter. The parameters that can be set from this web site are:

o  Sk: Short Circuit Power [VA]

of Power Grid where the Frequency Converter is connected.

o Pload: Real Output Power [W] of Freguency Converter.

@ c©DC: DC Link Capacitance [F].

The diagram shows the line voltages at the input of the frequency converter
The result data gives the THD value for the line voltage and an information whether it exceeds its limit or not

For for information, please visit our web sites or contact us via_email.

» Parameter:

Sk 1e+006

cbC o001 F
Pload

sss¢g

» Output:

FFT.THD |0.0641078 THD_OK
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Activities related to Portunus

® Mocosymec Project (France)
® Solar Project (Germany)
® EU Project HERRB

® German Teaching Book
“Leistungselektronik” (Jager / Stein)

7
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Mocosymec

® The Mocosymec project is about
“simulation/design tools for mechatronic systems. It aims at producing a new
generation tool that satisfies the emerging requirements of designers”.

® Through Mocosymec Portunus got

- improvements in the coverage of VHDL-AMS,

PVF

methodology

O

- new communication interfaces.

® One results of the project work is the usage of \HOL-AME

Portunus simulations to drive for 3D system )

animations . i';;r;bmty

® Some application examples may be found at
http://www.simfonia.fr/SAT/

This reference could be used for Portunus marketing as our involvement is

mentioned at the bottom of this page.
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SOLAR

® SOLAR is a German project lead by Bosch about
“desigh methodologies for power electronic systems that cover all domains
involved”.

® Within the frame of SOLAR, Portunus models and features are being developed for
electro-thermal simulation and EMC analysis of the frequency inverter.
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® HERRB is an EU project (within the frame of Clean Sky) dealing with the design of a
Helicopter Electric Regenerative Rotor Brake. The proposal outlines a replacement of
mechanical-hydraulic rotor brake by an electric system

® The project is lead by the University of Bristol with Motor Design Ltd. and Adapted
Solutions being partners.

® Within the frame of HERRB, Portunus is used for the analysis of the power electronic
systems regarding losses, temperatures and system efficiency.

® More information are given at
http://cordis.europa.eu/projects/rcn/104596 en.html
www.herrbcleanskies.eu

7
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Teaching Book

Jéger * Stein
® Jager/Stein Ub
ungen

zur Leistungs-
elektronik

“Ubungen zur Leistungselektronik”
Second Edition
VDE-Verlag 2012

® First book delivered with Portunus CD.
Previous edition used Simplorer.

® CD contains 50 power electronic example
calculations covering circuit principles, switching
behaviour, pulse generation, thermal aspects and

system simulation. 82 Ubungsaufgaben mit Lésungen
50 digitale Simulationen

*  www.vde-verlag.de 2., aktualisierte Auflage o

7
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For more information please visit
www.cedrat.com
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