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The tomorrow that WEG
develops today was
driven by the courage and
boldness of those who saw
the future and believed that
work and unity transform.
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Distributors in -~ than 120 countries

E >

of low voltage
electric industrial
motors

Market
Value
(Dec/2025)

R$
204 billion
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The largest
iIndustrial plant for
low voltage motors
In the world, with
over 1 million m2,
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Over

49.300

Employees
worldwide

Over

5.500

engineers




WEG

12,100 hectares

Over 24 million liters of Over of reforestation, 55% Over
76 thousand liquid paints and 291 thousand of which is made up 1,1 billion

- 30,000 T of powder : of renewable :
MVA in coatings prc?duced MVA in resources and 45% of automation
transformers per year generators of untouched native products already

Over

19 million
motors produced
per year
produced per year forest manufactured




= 9 manufacturing sites

Global presence

SPAIN ==  NETHERLANDS == GERMANY === AUSTRIA == |TALY 'l

= 1 manufacturing site = 1 manufacturing site = 3 manufacturing sites = 1 manufacturing site = 2 manufacturing sites
* * *
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CANADA &

= 1 manufacturing site

MEXICO B +——

= 4 manufacturing sites

PORTUGAL #

. . D
= 1 manufacturing site ‘

CHINA =

= 6 manufacturing sites

COLOMBIA == o

= 2 manufacturing sites

— INDIA ==

ARGENTINA &= «

* TURKIYE & = 5 manufacturing sites
" 3 manufacturing sites BRAZIL < = 2 manufacturing site
= 18 manufacturing sites AUSTRALIA #F-
67 manufacturing sites in —' " I manufacturing site
18 countries with commercial S » ALGERIA IE
operations and technical support AERICA S= O e sie

in 44 countries and distributors
in more than 120 countries.

= 6 manufacturing sites
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Industrial Commercial , L Industrial
Motors and and Appliance éu;?énma:on & Tr%”;m's?b'on. Coatings and
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Automation & Systems

 Integration of automation, energy
systems, and digitalization;

 Efficient energy utilization across
multiple applications;

* Low- and medium-voltage drives
and control systems;

 BESS and e-mobility solutions;

 Digital platforms for integrated
energy systems;




Innovation

—s
Results confirmed Iin ?$ 1082 b||_||on
numbers Invested in R&D in 2024
of 2024 revenues
came from . '_@_'
the last 5 -
€ lasto years. + 800 thousand

virtual prototypes / year
through computer simulation

144 innovation

laboratories worldwide
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WEG Stage Gates Methodology

From Idea to Market

Gate O:
Idea Input

Rank ideas in a
central bank to
select those
with high
commercial
potential.

Gate 1:
Business
Case

Analyze techno-
logical feasibility,
competitor
solutions,

and projected
Return on
Investment (ROI).

Gate 2:
Conceptual
Design

Eﬁ

Define product
specifications,
viable design
alternatives,
and the overall
project plan.

- Build prototypes

Preliminary
Design |

for performance

evaluation and |

- conduct
- FMEA/tolerances
analysis. [
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WEG DRIVES & CONTROLS

Topics

| What is a Medium Voltage

ooa

| >

Q@ Variable Frequency Drive?

Medium Voltage
Drives Portfolio.

History of Power Arms
Developed for Medium Voltage
Drives.

MVWO01
Cooling Methods.

New Louvers - Innovative
Technical Solution Developed
for Arc Resistance Panel.

Medium Voltage Drives
Portfolio.

MVWO01 Cooling Methods.

Working Physical Principles
for Evaporative Heatsink.

ql.rl Numerical Simulations
= u-

B -

MVWO01 EV AR
General Technical
Characteristics.
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Introduction

PE

What is a Medium Voltage Variable Frequency Drive?

Electronic device that controls the speed and torque
of medium voltage AC motors (2.3 kV to 13.8 kV)
by adjusting frequency and voltage

= \\\\\\\\

v Energy savings v Enhanced
process control

¢l .

2.3kV -13.8kV ;
— « Enhanced process + Reduced mechanical
control wear
Main Applications Business Segments
= ' : Water & Wastewater « Oil & Gas
R & D e B
Fans Pumps Compressors Conveyors éﬁ% Agribusiness, Sugar & Ethanol -
Steel, Food & Beverage i

L @. ﬁ i S g@ @ Marine, Cellulose & Paper
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How big is a medium voltage drive?
(And what does that imply for design, cooling, and safety?)

Human scale reference
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Topology

VARIABLE FREQUENCY CONVERTER
Highest % of Heat
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WEG MV Drives P ..., LB

MV Drives Portfolio
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MVWO1 MVW3000
Topology: Neutral Point Clamp (NPC) Topology: Cascaded H-Bridge (CHB)

Output Voltage : 3.3kV — 6.9kV Output Voltage : 2.3kV — 13.8kV
Output Current: Up to 5700A Output Current: Up to 1140A



1

6
H | S t 0O ry pds_ﬁi"a?.?&ﬁ'és @

Powering a Sustainable Future

-4

Timeline for MV Power Arm Development

® 2012
. MVWO01 G2 ® 2016 P 2024 | 2025
. Alr Cooled . MVW3000 MVWO1 EV AR / WC

Evaporative Cooled
@Arc Resistant

Air Cooled

. T, -
g

o

: 2014 . 2017
MVWO01 . MVWO01 G3
2006 © Water Cooled ¢ Air Cooled
MVWO01
Compact

Air Cooled
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Cooling Methods Comparison Used in the MVWO01
AIR COOLED WATER COOLED EVAPORATIVE COOLED
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Low Components Count « Standard Number of Components * Lowest Number of Components

Fast Maintenance  Need More Maintenance « Fast Maintenance

With Hot Spots — Standard IGBT Utilization = No Hot Spots — Better IGBT Utilization + No Hot Spots — Best IGBT Utilization
Standard Heatsink Footprint » Better Heatsink Footprint « Best Heatsink Footprint

Standard Power Density « Higher Power Density « Highest Power Density



Evaporative Heatsink

pels
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Working Physical Principles for Evaporative Heatsink

A thermosyphon operates by transferring heat
from one point to another using a sealed vessel

in a vacuum.

Advantages:

v High thermal conductivity.
v Lightweight.

v Flexibility in design.

v Simple, passive operation.
v Cost-effective solution.

Advantages:

& High thermal conductivity.

@ Lightweight.
) Flexibility in design.
) Simple, passive operation.
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Evaporative Heatsink

Physical Principle of Evaporative Heatsink Operation

Key Advantages of New Evaporative Heatsink

Utilizes thermosyphon principle and an air heat exchanger with brazed
plate fins cooled by forced air ventilation.

@ Higher power density - Allow assembly IGBTs on both sides.

@ Low maintenance.
@ Power electronics section clean and sealed.

@ No hotspots — Best IGBT Utilization

Condenser

Section

Adiabatic
Section

Evaporator
Section
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Heat
Removed
by Forced

%7 Alr
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Vapor
" Rises
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Applications

RISK

ANALY S

Hidden Threat in High Power
Confined Environments

/ ngh Power Density
@ Confined spaces (offshore platforms, FPSOs, refineries)

with limited ventilation paths

¥ 44 High Short-Circuit Capacity
|||"| Continuous increase of installed power intensifies
thermal and pressure risk.

|.

i
\\ // Arc Flash Hazard
— Extreme energy release, rapid increase of pressure &
> expulsion of hot gases and particles.
e

("

\l/ O&G Impact
A Fatalities to operators, cascading damage to nearby equipment
s & million-dollar production interruptions.
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MVWO1 EV Arc-Resistant Development "dﬁ [ueq

Powering a Sustainable Future

i3 - : o - ' 3 E . e : ._"-‘.

1 Ideation . 2 Concept N 3 Preliminary . § 4 Detailed Design §§ 5 ‘Product |
& Feasibility : Development ' Design & Validation - & Full Testing ' Release
GateO'1 «. Gate2 Gate 3 . Gated o Gate6

< |dea generation Standards definition <+ CAE simulations (thermal,  Modular mechanical - ¢ Final technical
& portfolio approval (IEC/ IEEE) structural, airflow) structure (double sheet) documentation

+ Benchmarking Thermal & airflow <+ Mockup development Integration of flaps < Knowledge consolidation

& market analysis concep: « Arc fault destructive tests & ventilation system ¢ External certification
+ Business case & Active louver system (upto 20 kA / 0.5 s) + Full-scale prototype | (CEPEL)

Rils (innovation / patent) A = manufacturin
feasibility P <+ Validation of louver ‘ 9

Fan selection response & gas flow Functional, thermal S(#) ) Certification
(ebm-papst, Ziehl-Abegg) & IP tests - " Seal

Arc resistance < Arc fault tests

5 é\;sté\éﬂouver : up'to 20 kA/O’,S = (critical regions) / .

£ Gate1 ) < Gate2 t- Gate 3 { Gate 4 \,__z\ G? e_,6

——

Structured stage-gate development enabled a robust, certified
arc-resistant medium voltage drive platform.




Arc-Resistant Panel Design P e BN

Powering a Sustainable Future

Compliance ensures
panels can withstand

~ and safely vent

‘ Internal arcs, protecting
personnel and equipment.

IEC 62271-200

High-voltage switchgear Power electronic
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and controlgear equipment safety 22 'L.-—:' 4

werfitb

IAC rating: 20kA @ 0,5s A FLR IAC rating: 20kA'@ 0,55 2b FLR

-

.

v/ Doors locked securely v Power electronic equipment safety-,ﬁ %
v No fragmentation or ejection of parts IAC rating: 20kA @ 0,5s 2b FLR Y

v/ No internal burn-through

v/ Access indicators didn'’t ignite




Louvers - Innovative Technical Solution e [LIBT]

Powering a Sustainable Future
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Arc-Resistant Louvers Assembly Applied to a Ventilation System of an Electrical Enclosure

Project Requirements for MVWO01 EV AR
* Use of Forced Air Ventilation.
e Use of Louvers on Inverter Doors.

» Develop a Safety Mechanical Solution to Close the Louvers in Case of
an Explosion (Arc Fault).

Innovative Technical Solution Developed:
 Arc-Resistant Louvers with Automatic Closing Mechanism.
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Louvers — Testing of Mockups "df [ueq

Powering a Sustainable Future

{& Mockup Testing Objectives

. = Normal Operation Validation
v Airflow and ventilation performance

« = Arc Event Response
v Automatic louver closing under shock wave

« = Gas & Particle Management
v Controlled and safe exhaust path

Test Conditions Upto20kA /0,5s
» Multiple energy levels (25% — 100%)

(v Key Outcomes
v Structural integrity maintained
v Fast and reliable louver actuation
v Safe gas redirection

Structured stage-gate development enabled a robust,
certified arc-resistant medium voltage drive platform.
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Power Arms Column Air Flow Simulation Velocity Distribution
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Concept Development P ..., LIE]
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Hot Air

Proposed Cabinet for arc-proof MV-VFD

Cold Air




MVWO1 Evaporative Arc Resistant

Arc Resistance Test — WEG Laboratory -
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Product Certification P‘Tdf B
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TEST REPORT

Report No.
€5013058

Revision 0

Test Object AC three-phase metal enclosed switchgear and controlgear fitted
with inverter for MV motors.

Designation MVWO1- EV AR Serial No. 10013782773

Ratings 6,9 kV 950 A- 20 kA x 0,5 s - 50/ 60Hz

Manufacturer WEG Drives & Controls - Automacgéo Ltda.
Av. P{efsito Waldemar Grubba, 3000 - Vila Lalau, Jaragua do Sul - Santa Catarina




=

MVVWO01 Evaporative Arc Resistant

Technical Characteristics MVWO01 EV AR

(}) Drive Capability

Up to 30 MW
3.3kv-69kV
O0-120 Hz

Protection: IP42

12-36 pulse configurations
Air-cooled system

4 = ® ®m = =

f' Arc-Resistant

Performance

- 20kA/0,5s

IAC Classification:

v AFLR IEC 622271-200|
v 2bFLR IEC 62477-2

=




Technical Publications Pﬁs [uEq
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High Power VFD - Cooling

— . I— — -

Water & Wastewater & Oil & Gas - Arc-Proof &

Applications (IDRA 2024) Cooling (PCIC Brasil 2024) Concept Validation (pcic 2023)

VFD with Evaporative Liquid Advanced Cooling Solutions for VFD with Evaporative Liquid
Cooling for Extreme Conditions VFDs in Challenging Environments Cooling for Extreme Conditions
in Water and Wastewater = |EEE PCIC Brasil 2024 in Oil & Gas Installations

Industry Installations
§  Evaporative heatsink + airflow IEEE PCIC 2023

" IDRA World Congress 2024 e Arc-proof enclosures (IEC 62271-200/ Real case: VFD 5.6 MW/ 4.16 kV
= Joable A. Alves et al. IEC 62477-2) NPC topology # hybrid cooling

e v Hybrid cooling with thermosyphon * Increased reliability in critical Improved power density
e v Reduced impact on HVAC environments

e v Applications in harsh environments [-—:‘1 PCIC Brasil 2024 |——:'1 PCIC 2023

Ongoing evolution of hybrid cooling concepts for MV VFDs, with experimental validation,
industrial application & international standards compliance




A more

INNOVATIVE

tomorrow drives U_S

today.

Joable Andrade Alves

Engineering Board - Drives & Controls

. Phone: +55 47 3276 7273

(© WhatsApp (messages only): +55 47 9 9214 9581
[] Mobile (calls only): +55 47 9 9169 6709
aly MS-Teams: joable@weg.net
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Prof. Telles Lazzarin
SOBRAEP

A more

INNOQVALIVE

tomorrow rlveS US
today.

THANK YOU

Prof. Marco Liserre
PELS VP for Technical Operations
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Dr. Rasha Saeed

IEEE-PELS - Technical Committees
Webinar Programme

Eng. Thiago Fonseca Rech
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