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Common organization formalism

Energetic Macroscopic Representation

(graphical formalism, developed in 2000, worldwide use)

EMR is a causal functional formalism
for model and control organization

@ Exclusive integral causality
@ Interaction principle

4

@ Control structure deduced by inversion
and

Fixed I/Os of subsystems:
« Seamless interconnection
» Model interoperability (multi-level model)
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Systematic control organization R
aele)

. gearbox chassis
e-drive <-----> wheels <--------------: >
<> <mmmmmm >
Renault Zoe ﬁ Upat Tm_, Tgb > FW; Frot N 4 : 3
= ’ = @ " < 77 ay Roa
i : g Ibat leq 0 2 Wo b= \:J Fres
; - .l faux ” Tin_ref i source
Upat power
%— control
Z (2 < &Vv ref
Tm_re Tgb_reﬂ Fw_ref I:tot_ref -

kbr

Strategy
. oo
@ |ocation of sensors raking
control schemes

@ location of controllers systematically deduced
w Control and strategy levels by mirror effect !
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Multi-level simulation ar% 3)

e-drive model
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Static model (look-up table) e
¥ keep the same I/Os High interoperability for
¥ Plug & play for change model change
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Co-simulation / HIL testing / Cloud-based HIL =
oo

Real device in Lille Simulator in Lille Cloud in Paris
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Local real-time simulator Cloud & simulator
High flexibility for any
simulation decomposition
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Conclusion- take home message -
o)

Energetic Macroscopic Representation is

¥ Is a graphical formalism to organize the modelling of systems
@ Relies on physical integral causality rules
¥ Respects Interaction principle

With these properties, EMR

@ |s adapted to real time simulation with low computing time

@ Allows to deduce systematically the control structure by inversion
@ Allows a unified organization of system modelling with

2 Fixed I/Os: no FMI needed >

. . . Relevant answer to PANDA objectives!
@ High level of interoperability

Slide 6

PANDA - GA 824256 2022/05/24~



Our PANDA N\
Thanks you for your attention ! Qn a

H2020 PANDA project
https://project-panda.eu/

[ |
Universite VRE " Renault .
do Lilte SIEMENS ‘m gll;lLIJ\éEEEITEIT uNIvERSITATER R‘ﬂ%ﬂc.“ GrOUp » BLUWAYS

Slide 7 - This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824256 =



