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Section 1
In-Wheel Motor
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Protean Electric has a strong heritage in innovation

A An automotive technology company founded in 2008
A Today we are over 130 employees based in the UK, China and US

A Our focus is the development and validation of ProteanDrive:
Electric in-wheel motor drive system
Direct drive motor
Inverter
Friction brake

A Market-ready product Pd18:
4th generation design
Comprehensive verification completed
Small series manufacturing in Tianjin
Volume manufacturing by tier 1 licensees
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Hi-Pa™ Motor Brabus Demo Car Launch 50* Patent Durability Tests 100t Patent
PML Established Debut @ Frankfurt Autoshow Awarded Finished Awarded

1963 PACIOK] 2006 2011 2012 2016

& p ™o PROTEANDrive Ela
Started IWM Technology Pioneer Internal Validation Tianjin Pilot
Protean Founded Award, World Economic Finished Production Launched

Development
Forum

Advanced Power Electronics for EV/HEV



The conceptual advantages of in-wheel motors are clear

Range & Efficiency:
Drive Longer

A In-wheel motors remove efficiency
losses associated with gear,
differential and CV joints situated
around the vehicle

Meaning

A Greaterrange

A Reduced running costs

A Lower charging frequency

Design Flexibility:
Creative Freedom

A In-wheel motors revolutionize car
design

A No requirement for existing driveline
components means car design is no
longer compromised

Meaning

A Flexible vehicle design

A Flexible manufacturing process
A Simpler development of hybrids

Pd18

1250
Nm
36 Kg Peak Torque

Integrated motor,
60 and controller 650
Kw Nm

Continuous Continuous
Power Torque

200-430
vDC

Driving Experience:
Better Handling

A Individual wheel motors allow torque
distribution to different wheels
(torque vectoring)

Meaning

A Improved driver experience

A Enhanced stability and control
A Improved ABS/ESP function

Cost Benefits:
Production Efficienc

A In-wheel motors with integrated
inverters do not require a gear,
differential, drive-shafts or external
drive electronics

Meaning

A Comparable system cost

A Reduced development cost

A More opportunity for modularity

Advanced Power Electronics for EV/HEV



IWM Design Challenges

A Unsprung Mass
Longest standing challenge
Independent tests have proved it is no limitation to
in-wheel motor technology

A Integration of Friction Brake
Packaging a foundation brake within the motor that
matches standard vehicle performance

A Thermal Management
Cooling multiple electronic subsystems effectively
when closely packaged together

A Vehicle Control
Individual wheel control achievable in existing
vehicle architectures

More details can be found at www.proteanelectric.com
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http://www.proteanelectric.com/

Section 2

Integrated Inverter Drive
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ProteanDrive Pd18

Brake Disk
Power
Electronics
Stator Standard
Wheel & Tire

Brake Caliper

Protective Cover ‘

A Development in accordance with 1S026262
Functional Safety Standard Capacitor Ring

Bearing

A Design lifetime of 300,000km and 15 years with
verification through bench and vehicle durability
testing

A Designed to exceed, and tested in line with, major

automotive manufacturers’' EMC standards P
0
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ProteanDrive Pd18 Specification

Characteristic Pdis Units
Peak Output Power® 80 kW
Continuous Qutput Power* @400 Vdc 60 kw
Peak Torque 1250 Nm
Continuous Torque 650 Nm
Lt Dimens e (et sl e € e o
Motqr Mass (including power electronics, excluding 26 kg
bearing, brake and cables)
Maximum Speed 1600 rem
HV DC Supply Voltage Range (for full performance) 200 to 400 vdc
Coolant Inlet Temperature Range (for full performance) -20 to +50 °C
Cooling Fluid 50/50 Water/Glycol
Ambient Temperature Range (for full performance) -40 to +90 °C
Control Interface (torque demand) CAN 2.0b
Ingress Protection Rating IPEKIK
Power and Control Electronics Integrated
Friction Braking Solution Integrated
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Integrated Inverter Drive

A Modular based design for high volume manufacture

A Fits within a “doughnut” space envelope around

bearing

A Only two main electronic parts

Custom variable speed drive power module \
Custom power distribution capacitor ring

A Ultra-high power density of 80 kW

DC Bus Voltage

200-430V DC

Output

4x 3ph variable speed d

rive

Current out

500Arms peak capability

Power

80kW, 2.8x overload

AN
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