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RIMACTECHNOLOGY

RIMAC 0.0 RIMAC 1.0 RIMAC 2.0

2011-2015 2016-2020 2020 >>>>

Prototype projects Low volume projects High volume projects

Focus on survival Focus on fundraising, growth Focus on industrialization, automation



RIMAC AUTOMOBILI MODELS

BUGATTI - RIMAC

Rimac
Concept_One

Development start 2011
Core Development team 15 engineers
Volume 8

Homologation Single-type approval

Rimac Nevera

2017
80 engineers
150
Globally homologated
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8.85s 3.21s 8.25-

D-200 KM/H 0-200-0 KM/H 0-100 MPH 1/4 MILE

Ao 21.31. 2993. 474  20.59-

~—— 0-400 KM/H 0-400-0 KM/H 0-130 MPH STANDING MILE

10.86-

0-200 MPH

THE ALL-ELECTRIC RIMAC NEVERA 5-'25""/9"5 Es;;:“a6s
IS OFFICIALLY THE ULTIMATE 2.DDs |
RECORD-BREAKING HYPERCAR 200-250 KM/H 60-130,
SETTING A NEW 0-400-0 KM/H BENCHMARK ON THE SAME DAY 4_795 '

THAT IT SET ANOTHER 22 ACCELERATION AND BRAKING RECORDS. 200-300 KM/H

WWW.RIMAC-AUTOMOBILI.COM |
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MAKING OF BUGATTI RIMAC

COMBINING THE MOST ICONIC HYPERCAR BRAND WITH THE

BEST EV TECHNOLOGY

BUGATTI AUTOMOBILES +

CREATION OF A NEW
SEGMENT IN THE
AUTOMOTIVE INDUSTRY

SETTING NEW
BENCHMARKS FOR THE
BEST OF THE BEST

FIRST ALL-ELECTRIC
HYPERCAR

110 YEAR 1o
H ISTO RY BUGATTI

WORLD’S FASTEST
ACCELERATING HYPERCAR
1,900+hp EV PLATFORM

TECHNOLOGY PARTNER
TO GLOBALAUTOMOTIVE
MANUFACTURERS
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SHAREHOLDER STRUCTURE
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VEHICLE DYNAMICS DEVELOPMENT PROCESS

VEHICLE
PROTOTYPE

BENCHMARKING/ VEHICLE SIGN-OFF

TARGET SETTINGS

CASCADINGON
SYSTEMS

SYSTEMS BENCH
TESTING

CASCADING ON
COMPONENTS

PROTOTYPING
COMPONENTS

>

WORKLOAD
REDUCED DOF SIMULATION

el o o e e | FULL-DOF SIMULATION (MBS
DRIVING SIMULATOR

LOW ____________ R R, :_ _________________________________ :__ ___.m

PROGRAM TIMING
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DEVELOPMENT OF TARGET SETTINGS — VEHICLE HANDLING D.N.A

PRODUCT DEFINITION/ BENCHMARKING / VEHICLE POSITIONING VEHICLE HANDLING
HIGH LEVEL TARGETS SUBJECTIVE-OBJECTIVE TARGET DEFINITION TARGETS DEFINITION

1 I ___________________________________________________________________ I --------------------------
1 i ! 1
1 : SUBJECTIVE EVALUATION |< _______ CORRELATION —~ _ _ _ _ >| OBJECTIVE CORRELATION | | [ N R !
1 g METHODOLOGY . 1 Characteristic Unit Passive Active |
1 1 4 1 : Maximum Lateral Acceleration g :
: 1 I . ‘ a Yaw Rate Gai 1 0 Steering Wheel Gradient (005 t0 0.4 g) /g i
a B —_— 1 . N o
Benchmarkin 1 : I ?_9 % /‘7 ﬂ i : @ Steennghwheel Gradient (0.85*ay_max) /8 :
acceleration Road, not a track car. 1 1 4 <= S ‘ = | , & Um:d:;'::::;::f: :( I‘:::r;“*”‘""e Q/gg X
performance Comfortable for : jpas!itgloncentenienatze) - | > -~ ‘ &5 I I ‘ : 1 side Slip Angle Gradient(linear) /g 1
(defined 0-100, 0- street use. | ! = MTJ 0,5 1 po \ ‘ ! I £ End of linear range Site Slip Angle G \
200 kmph-...) 1 ] - ] I Lateral Acceleration [g] ® " ==aa, f I 2 side slip Argle Gradientat 0.85"y /g 1
1 : % ‘ 1 1 g Steering Wheel Torque Gradientat 0.1g Nm/g 1
> J Maxi Steering Wheel Torque Nm 1
1 aximum ering [+
1 ﬁ.
H' I 0 1 | Lateral Acceleration at Maximum SWT g :
; 1 I (0] Laterd Acceleratioh lg] 0 1 2 3 4 [} 1 Downfall Gradient between Amiax and SWT_maxNm/g 1
7 0 _ 1 1 Yaw Rate/SWA Steady State Gain 1/s 1
R | I : “hﬂ» Yaw Rate to SWA Time Delay : | Yaw Rate/SWA - Max/Steady State Gain Ratio 1
. ! . . [ e 1 i 1
enjoyable, fun-to- Accessible vehicle : : 2 1 i _ 0 2 4 1 1 [E ;’:I‘:;‘i’;‘?fgj‘;‘v::"gﬁ’l Al ik ;
drive without limit performance to i o ¥ N 203 LNt N’ = I 2 Delay Yaw Rate/SWA @ 2 He ms 1
artificial, ‘digital’ customers; ability to 1 I 7= g N 1 < Delay Yaw Rate/SWA @ 3 H ms 1
feeling, but natural, drift 1 E -3y = 1 : 5 Lateral Acceleration/SWA SteadyState Gain g/° :
‘analog’ feeling 1 I | | . F Gain ay/SWA F Hz !
1 1 = Delay Lateral Acceleration/Yaw Rate @ 1Hz ms
1 | 1 1
1 I -0,08 5 i 1 1 Delay Lateral Acceleration/Yaw Rate @ 2Hz ms 1
1 LEdrSncy [ Z] : 1 Delay Lateral Acceleration/Yaw Rate @ 3Hz ms 1
1 1
! 1
I e e . e L L L —————— 1 D e s e !
Steeringrelease after limit steering step
H H haracteristics Unit Target
- maneuver (without active controls € =
Reallgn ment ( ) Release Phase
EXAMPLE: ABILITY TO DRIFT i = Tt
, — A i ?}/ﬂ;; Residual Steering Wheel Angle deg
e |
# Y 3 Peaks
- —_—— First peak of steering wheel angle deg
Second peak of steering wheel angle deg
First peak of yaw rate deg/g
Second peak of yaw rate deg/g
First peak of Side Sip Angle deg

—

Realignment is subjectivevehiclehandling
DEFINE VEHICLE

characteristic defines driver controllability of

' Second peak of Side Slip Ange deg

Peak Ratios (2nd/1st peak [1], <0: no change in
sign)

AP vehicleyaw rate and sideslip on the limit. SEE LI
CHARACTERISTICS izl el
Side Slip Angle
TO QUANTl FY Delays between First Peaks

= - ‘ Yaw rate to steering wheel ange ms
e ABILITY TO Side slip angle to steering wheel ange ms

DRIFT’ IN CHASSIS Delays between Second Peaks
DES| GN Yaw rate to steering wheel ange ms

Side Slip ange to steering wheel angle ms
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CASCADING THE TARGETS TO SYSTEMS - EXAMPLE

Characteristics Unit Target I
Release Phase
deg/ I
Max. of Steering Wheel Velocity afterrelease s
Residual Steering Wheel Angle deg
Peaks I
First peak of steering wheel angle deg -
Second peak of steering wheel angle deg - I
deg/
First peak of yaw rate g I
deg/
Second peak of yaw rate g
First peak of Side Slip Angle deg I
Second peak of Side Slip Angle deg
Peak Ratios (2nd/1st peak[1], <0:no I

change in sign)
Steering wheel angle
Lateral acceleration

Side Slip Angle
Delays between First Peaks
Yaw rate to steering wheel angle ms
Side slip angle to steering wheel angle ms
Delays between Second Peaks
Yaw rate to steering wheel angle ms
Side Slip angle to steering wheel angle ms

Subjetive Target: Yaw rate and lateral
acceleration are in phase with steering wheel
with minimized overshoot of all three signals.

VEHICLE TARGET SETTING —
EXAMPLE: REALIGNEMENT

r
|
|
|
|
|
|
|
|
|
|
|

=

¥

F = = OFF-ONE VEHTLESIMULATIONSARND = = = = = = = 1

OPTIMIZAy

DRIVER IN THE LOOP

I KnC TUNING REAR TOE

I comPLIANCE
| VIRTUAL DEVELOPMENT LOOPS TO

I REACH OBJECTIVE + SUBJECTIVE

¥

|
L —

|
KnC CHARACTERISTICS TO
REACH VEHICLE HANDLINGl
TARGETS

START OF KnC
PHYSICAL
DEVELOPMENT
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TEST CASE 1 - ENERGY MANAGEMENT USING SIL/DIL

RN Lap performance
Performance optimization SETUP 03 chosen as best

Brake efficiency improvement energy management

strategy: optimal
Battery management performance and better

Vehicle preparation before testing battery and brake behavior.

State of Charge Hydraulic braking Final battery
power temperature
7% De-rating Power deployment Brakes life

SoC limit

o] | ]|

Starting SaC Final SoC I

A Lap time from SETUP 01

A% from SETUP 01
A% from SETUP 01

Battery thermal

+1.0
-0.8

N, 51 SETUP 01 SETUP 02 SETUP03 ===SETUP 04

[s]
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TEST CASE 2 — TORQUE VECTORING TUNING — BERGWERK TO KESSELCHEN @ NORDSCHLEIFE

o

A WS indexel, [degig)

4-wheel torque vectoring has been
tuned to reduce understeer and

increase the agility of the car in this
particular corner of Nordschleife:

e Yaw moment induced to increase
agility, reduced when stability is

needed

e Understeer and yaw rate increased or
decreased accordingly

e Time gained: 0.5 s

US increase

10 15 -1a
TV yaw moment [kNm]

-5

a 3 10

A ——

TV for stability

TV for agility

speed [kphl
g &

ra
=
L=

220

.
L=

S [deg)
]

=]

-20

20

psip [degks]

Wz KNm]

Speed

0.5 seconds gained

5200 5300 5500 5600 ST BEDO 3300
Distamce [m]
SWA
1 1 1 /| | 1 1
5200 9300 5500 9600 Srod 5800 300
Distamce [m]
Yawrake
\
- A £ | i |
- ' i i lf i i
5200 5300 5500 9600 ST 5EO00 53300
Distamce [m]
TV yaw momernt
- -4 I
L i Lo
1 1 1 | 1 I 1 |
5200 3300 5500 9600 Srod 5800 3300

Distamoe [m
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TEST CASE 3 — TELEMETRY ANALYSIS FOR DRIVER COACHING

400

spead [kph
[ix]
=

Dela lap [5]

200
= 1 I:II:I 2900 3000 3100 3500
L
o il ' Driver1 throttle - Sector
< ! fts, / .
= ] . 7
w " 2hE
-100

1900 1900

_ Driver2 — Driver1) [s]

1800 1800

(. . B A

betweentwo different driversin alap g
Sector3 @Nordschieife. 2
(0 J o

Sector4 % ) £ w
_— Trackis divided intosectors toisolate =
Sectors 0.23 different sections and analyze them. =

Sector6 -0.16 \ J oL
s N\ i

higher.
0.14

Sectorll snap by Driver1 atKlosteral
|

Driver 2 average pressure on the brake is

1040

e
|

)
Driver 2 mainadvantage builtin sector 7
due to better Hohe act sectionbut alsoa

Brake [%]

J

25
Distance [
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TEST CASE 3 — TELEMETRY ANALYSIS FOR DRIVER COACHING

G-G diagram

2
Driving regions distribution 15
40
30 1
X 20
10
0 Power in turn | Brakein turn 0.5
% Y Pure lateral % | Pure power % | Pure brake % Straight %
0 o
Driver 1 32,6 21,3 25,5 7,2 8,1 5,2 e |
)]
Driver2 31,9 16,7 30,1 7,2 8,6 54 3‘
05
Pedals usage Corners average SWA  Corners highsideslip
70 e 67,9 e% -1
65 613 60 46,7 46,8 15
59,6 10,4 -15
N 57,3 = 40 10 8,3
(]
he iy
55 = IS
20 5 2
50
Full throttle % Hard braking (0] 0
% Average SWA [deg] high sideslip % -2.5
25
SWA speed RMS SWA corrections index
+16% 1070 (

AT ° Driver 2 uses less trail brakingthan Driver 1, exploiting fulltvehiclelateral performance.
~ 800 (Driver 2 is more aggressive on the brake pedal, while Driver 1 spend slightly more time at full
g [ throttle. This witnesses a different approach for corner managing.

E o 0 379 424 394 (Driver 2 has a higher % of time spent at high sideslip angle during the corner, keeping rear axle )
3 400 267 lat the limit.
°<\°1 200 116 186 92 (Driver 2 is correcting the steering wheel at a higher rate. This is coupled with higher correction
lindex, especiallyin purelateral and powerin turn.
0 e
SWA speed RMS [deg/s] Pure lateral Brakein turn Power in turn Total
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RIMACNEVERA — MEDIA IMPRESSIONS

IT GOES FASTER THAN ANY OTHER PRODUCTION CAR YET IS ENGINEERED TO HANDLE LIKE A FRIENDLY CONVERSATION. ITS
ASPHYXIA-INDUCING GOOD LOOKS DON’T COMPROMISE ON COMFORT FOR DAILY DRIVING. AND IT’S GOT EXCEPTIONAL
BUILD QUALITY AND CRAFTSMANSHIP AMONG CADRES OF OTHER ELECTRIC VEHICLES THAT DON'T.

ALL THAT WORK HAS PAID OFF, MAGNIFICENTLY, BECAUSE FROM THE WAY IT STOPS, TO THE WAY IT STEERS, TO THE WAY IT GOES AROUND THE CORNERS, AND, YES, TO
THE ABSOLUTELY RIDICULOUS WAY IN WHICH IT ACCELERATES BETWEEN THOSE CORNERS, THE RIMAC NEVERA DRIVES LIKE NO OTHER ROAD CARTHERE HAS EVER BEEN.

.TECHNICA

THEY SAY THAT EVS LACK EMOTION.
WELL, THE RIMAC NEVERA IS ABOUT TO
CHANGE ALL OF THAT.

RIMAC’S FEAT OF TECHNICALBOOT-
STRAPPING MAKESTHE NEVERA UNIQUELY
EVOCATIVE, UNLIKE THE STERILE
NARRATIVES OF CORPORATE HYPERCARS.

ROADGTRACK

NEVERA. TOTAL GAME-CHANGER.
GAR-DRIVER

THE NEVERA IS EVERY BIT THE MOONSHOT YOU'D
HOPE GIVEN THE PRICE OF 2 MILLION EUROS AND
YET, IT DOESN'T FEEL LIKE A SCIENCE PROJECT. THE
OUTRAGEOUS OUTPUT AND IMPRESSIVE
CUSTOMIZABILITY MAKE ITS ELECTRICPOWERTRAIN
AS FASCINATING AS ITS MOST POTENT INTERNAL-
COMBUSTION COUNTERPART. THE NEVERA MAKES
US OPTIMISTIC ABOUT THE FUTURE OF ULTRAHIGH
PERFORMANCE.

POPULAR
SCIENCE

EVEN AT THIS PRE-PRODUCTION STAGE, THE NEVERA
IS GENUINELY NEXT LEVEL. THE NEVERA FEELS LIKE THE
FUTURE OF ELECTRIC DRIVING.

mol'or@ com

THE 1,914-HORSEPOWER NEVERA HYPERCAR WILL
REDEFINE YOUR DEFINITION OF QUICK.

AND EVEN FOR A HEFTY 4,740-POUND VEHICLE, THE
NEVERA MOVES WITH EXCEPTIONAL GRACE. BODY
CONTROLIS FLUID, CORNERING IS DEAD FLAT, AND
THE GRIP IS UNBELIEVABLE.
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TOP GEAR (SERIES 33) - CHRIS HARRISABOUT RIMAC NEVERA
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THANK YOU FOR YOUR ATTENTION

LOOKING FORWARD FOR YOUR QUESTIONS

For any additional information you might-need, feel free to contact me.

Tomislav Simuni¢
Head of Vehicle Dynamics.and
Performance

M +385 97 7500 500
tomislav.simunic@bugatti-rimac.com

Bugatti Rimacd.o.o.
Ljubljanska 7
10431 Sveta Nedjelja

Enrico Maria Talarico
Lead Vehicle Dynamics Engineer

M +385 91 3338 649
enrico.talarico@bugatti-rimac.com

Bugatti Rimacd.o.o.
Ljubljanska 7
10431 Sveta Nedjelja
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