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Presentation POWER OPTIMISED

Power electronics Objective : Create power converters and global solutions for

Syian anglnsars an optimized management of electric energy flow

R&D teams
French Clusters

v" Revenues 3,7 M€ ViENBRE O
L : France
Activity incl. Funded projects 5 M€ Hydrogéne
v" 39 employees, incl 23 R&D Vi
v Premises 2 400 m?
CIRTEM - Sainte-Foy-d’Aigrefeuille (Toulouse)
' ) CUSTEE S
v" Small & Medium volumes TOTEHN ¢
. Mokt nteligents ot dursble.
Manufacturing v" Location Toulouse area
v" 1SO 9001 (2020
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v"Innovative applications y AN
v" Demanding markets
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History
Company key events

-+
cirT=M

POWER OPTIMISED

> Schneider BlueSolutions =~ THALES HQL|@D
MATRA @fEectric  THALES  @AIRBUS Sonar ~AREVA
Electrical Sonar BlueCar EV speed DEFENCE & SPACE power Fuel cell inverter
vehiclewith  Publiclighting power drive conception Hybrid supply gen2 2018
MATRA switch-mode supply & production Labcar 2016 _£vo
1992 dimmer 2008 2011 2014 T NAVAL Fraarinat
1 2000 @ I - 1 -1 GROUP HV BOX &
e \ BlueSolutions Speed drive Battery Box
technical —2021
. Specific 1 phase Door expertise
Creation of power ‘9 Off-grid inverter handle protection
CIRTEM I for Li-storage devi
supply everest [(E2ag ECU evice E/E Systems &
1988 2005 2009 2012 2015 2017 Products
Mobility
1998 2010 2012 2015 2017 1 Defence
Inverter for @®@rianne Hybrid Restbus Research 20:9 | Energy
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Markets
Multi-sectorial approach
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Mobility Defence

Speeddrives
DC/DC & Chargers
ICE & Hybrid Control

Supervision
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Onboard network
Powertrain
Storages

Protections
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()

Industry

Process Power Supply
Ozonation
HV power supply

Induction
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Products — I R T — M

Innovation —Development— Manufacturing POWER OPTIMISED

Power Converters and Electronic Equipments

Prototypes up to

563 MW set-up 12 000 products
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Added value POWER OPTIMISED
System Engineering Development Production Build-to-print
Architecture optimization Simulation Smalland mid series Specialized subcontracting
Tailored help Powerdesign One-shot product Testbench development
Preliminary specification Mecatronics Prototypes
Software

Qualification

Pre-study
Technical feasibility

Y . MCO
Budgetary cost Industrialization
Detailled specification Optimized supplies Obsolescence monitoring
) Redesign
Semi-automated assembly
Components storage
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Power electronics expertise C I R T E M

A 30-year know-how POWER OPTIMISED

Control

@
Real time regulations

Sensorless motor driving
Hybridization
Regenerative systems

Architecture

Reversible AC-DC et DC-DC
LF, HF Isolation or transformerless
Hybridation of storages

Core technologies

Ranges IGBT modules & MOS
o SiC & GaN

Low voltage from 50V to 1500V Multilevel technologies

High voltage up to 50kV Planar transformers

Power from 1kW to 10MW Air or liquid cooling

High speed up to 50 000 rpm

5=

@Y e ﬁ%ﬁll S 1 Lo fefeh sty

ooooo
onooo
ooooo

LI
V27277
FiTxl (k4




-+
Controls expertise C I R T E M

A 16-year know-how POWER OPTIMISED

System engineering

®
From definition tovalidation Hardware engineering
ICE Management
Groupe motopropulseur électrique
et hybride
Validation & test HIL

Architecture a base numérique
Conception du Hardware ECU
Conception et réalisation de harnais

Real time software

Test bench development Software architecture
o Basic software
Application software

Motor test bench o
. : . Communication layers
Vehicle environment simulator

ECU programming
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Test means C | R T E M

From simulation to physical test benches POWER OPTIMISED

EMC Lab
ACEMIP

Test platform
150 kVA - 3 MVA

T

Chassis dynamometer
400 kw

Motor bench
Electrical 200 N.m
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Manufacturing means C I R T — M

Full control in power electronics POWER OPTIMISED

Semi-automatic
ASSEMBLY

Full
TRACEABILITY

In-house designed products production
Flexibility : 1 to 10 000 units / year
Built-to-print Manufacturing

Maintenance in Operational Condition
(Up to 30 years)

Automatic
TESTING

Busbar
HIGH RELIABILITY
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Customer portfolio
They trust our expertise

@ *P vilesco

. TECHNOLOGIES
RENAULT TotalEnergies
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Let’s Solve Water
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BEYOND STANDARDS

bluebur

NAVAL AIRBUS
GROUP GROUP
9 Schneider
gl e} Electric
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HYDROGEN POWER"™ d
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Contacts
B
Marketing & Sales director Sale Engineer
Thibaut KEIN Flavien RACAUD
d  +33 788 058 205 0 +33788 156 519
X t.kein@cirtem.com = f.racaud@cirtem.com

WWW.cirtem.com
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