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1944 Laminated windscreen & Safety cage

1954 Defroster vents for wind screen

1959 3-point seat belt

1966 Crumple zones

1971 Reminder safety belts

1972 Rearward–facing child safety seat 

1977 Lambda sond

1978 Child safety booster cushion

1991 SIPS – Side Impact Protection System

1997 ROPS – Rollover Protection Structure

1998 IC – Inflatable Curtain

1998 WHIPS - Whiplash Protection System 

2006 Collision warning with brake support

2007 Driver Alert

2009 City Safety 

2010 Pedestrian Detection with auto brake

2012 Worlds first Diesel Plug-in Hybrid 

2014 Roam Delivery

2014 Animal Detection

2014 Inflatable child seat

2015 Run-off road protection

2015 Connected Helmet

2015 Excellence Child seat

2015 Auto brake at intersections

2015 Slippery road Alert

Long tradition of innovations
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Electrification with a human centric approach

Safety is the starting point

Technology should serve people

Electrification should deliver no compromise performance

Electric powertrains need to be adapted to suit peoples’ lives

Volvo Cars will Drive Electrification forward
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Electrification with a human centric approach

VOLVO XC90 T8 TWIN ENGINE

Year of introduction 2015 

Electric motor power (kW) 65

Driveline max power (kW) 65 + 235

0–100 Km in seconds 5.6

VOLVO S60L T6 TWIN ENGINE

Year of introduction 2015

Electric motor power (kW) 50

Driveline max power (kW) 50 + 175

0–100 Km in seconds 5.6

VOLVO V60 D6 TWIN ENGINE

Year of introduction 2012

Electric motor power (kW) 50

Driveline max power (kW) 50 + 162

0–100 Km in seconds 6.0

VOLVO V60 D5 TWIN ENGINE

Year of introduction 2015

Electric motor power (kW) 50

Driveline max power (kW) 50 + 120

0–100 Km in seconds 6.9
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40 years of electrification at Volvo Cars

1976 2020
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Why not then - why now ? 
• 1970’s

• Concerns about fuel price and limited availability of fuel. (Proved to be incorrect!)

• No market request for efficiency but awareness of emissions 

• Lack of mature technology

• Knowledge gaps

•

6

TimingTechnology

2015

• Increased public awareness about global warming and energy resource limitations

• Market awareness of possible improved attributes

• Major steps in technology development (batteries, power electronics, machine control)

• Regulations on fuel economy and emissions 
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Major activities
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Total efficiency

&

Light  weight

Power supply

48V/12V

Mild Hybrid

Plug-In  Hybrid

Pure EV

Range  Ext EV

1970 1980 1990 2000 2010 2020

Electric car1976Electric car1976

ECCECC

ISG/42V Soft HybridISG/42V Soft Hybrid

42V/12V42V/12V
ISG / 48V 1989ISG / 48V 1989

LCP 1983LCP 1983 LWDLWD

ReChargeReCharge

3CC3CC C30 electricC30 electric

V60 Plug-InV60 Plug-In

Micro  Hybrid

3CC3CC

Stop/start ESMStop/start ESM

S40 Power splitS40 Power split
Full Hybrid

Concept vehicleConcept vehicle Test fleetTest fleet Mass productionMass production

Paulus 1979Paulus 1979

Paulus 1979Paulus 1979

Internal studiesInternal studies

Ford ESCAPE HEVFord ESCAPE HEV

ΛΛΛΛ-Sensor (1st OEM)ΛΛΛΛ-Sensor (1st OEM)

Emission control

V70 PHEVV70 PHEV

PZEV (Early intro)PZEV (Early intro)

Stop/start ESMStop/start ESMStop/start  ISGStop/start  ISG

DrivEDrivE

HEV 98HEV 98

Knowledge buildKnowledge build

M-KERSM-KERS

HEV 98HEV 98

ISG/48V MildISG/48V Mild

48V/12V48V/12V

480 EV480 EV
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1976 Volvo Electric cAR
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Background

Fuel availability and price. (1970’s oil crises)

Objective

Efficient transportation of passengers and goods. 

Results

2 versions were built and tested in real traffic. 

City Taxi

Mail delivery vehicle

Project cancelled due to unmature technology

Technical data Volvo Electric Car 1976

Vehicle Length 2,68 m

Weight 1200 kg

Top speed 70 km/h

Electric drive power 9,5 kW

Electric drive version 1 series wound 72 VDC

Electric drive version 2 Shunt motor with CVT transmission 60 VDC
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The hybrid evolution
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1990 isg + dual voltage architecture
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Problem 

Limitations in power supply for future customer 

demands

Solutions explored

Dual Voltage system

24/12V and 48/12V. 

High power alternators

ISG (Integrated starter alternators)

Result

Base for development in 

12V power supply and mild hybrids 

Battery sensing, energy management, Power electronics 

Later used for stop/start investigations

Knowledge built up within key technologies for hybridisation
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1992 Environmental concept car

11

Objective

Meeting the ZEV mandate with a

safe, environmentally optimised and 

comfortable family car for the 21st century

Result

Advanced technology Plug In hybrid

Design inspiration for first generation S80

First time electrification was connected to environment.

Technical statement for communicating hybrids in faviour of

BEV’s due to electrified milage.

Inverter

90 kW Electric drive unit

High speed generator

16 kWh Battery
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1993-1996 Serial Hybrid HEV 98 
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Starting point:

Electric Vehicle 

– to study the attributes

Range extender built on a trailer 

to study hybrid functions and 

energy management

Result

Fully integrated hybrid vehicle but at high cost

3 cyl 1,5L APU w 38 kW generator

90 kW electric drive unit w 2 speed transmission

Fuel efficient despite the big weight increase

Objective

Development set up for low volume manufacturing 

of a Plug-In serial hybrid. (Meeting the ZEV mandate) 

EL AC compressor

90 KW Drive system, 2 stage transmission

DCDC converterDC/AC

Converter

Field Wound 

Synchronous 

Generator + regulatorDrive unit

90 kW AC ind machine

2 step transmission

1,4 L 3 cyl 

Gasoline engine

Under hood layout



1999 Desiree – power split
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Objective 

Fuel economy major focus

Study vehicle attributes and system 

implications of power split technology 

in VCC platforms. 

S40 hybrid - Geneva Auto Show 1999

Results

The S40/V40 Desiree vehicle – Ford Escape Hybrid

Technical summary Power Split Hybrid 1999 

Concept Power split

Added Weight 1513 kg (+183 kg added)

Engine 3 cyl. petrol 56 kW

Generator 25 kW PM Machine

Electric motor 55 kW PM Machine

Battery NiMh 2,5 kWh, 55 kW,

System Voltage 300V

Performance 0-100 km/h in 13,5 sec.

Fuel efficiency -44%/-40% in NEDC 
(5,2 L/100 km measured)
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1998-2001 42V Soft Hybrid Vehicle
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ISG Soft Hybrid
ISG (Integrated Starter Generator)

42V/12V Dual Voltage System

Results

Fuel consumption reduction: 

-11% on Auto, -15% on Manual versus base vehicle

Demonstrated for 150 Journalists Seville, Spain 2001.

First time technology mature enough for production but with high cost
1999
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Plug-in research STUDIES
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Objective

Plug-In technology research

Study customer acceptance and driving behaviour

V70 PHEV – Parallel Hybrid test fleet.

Feedback from driving under real conditions

Input for development programs

Results

C30 Re-Charge - Range extender serial hybrid.

City commuting  0-100 km/h in 9 seconds
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2010: C30 Electric – Customer Leasing
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2012: V60 Twin Engine AWD
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Back to the Future



The customers really 
appreciate Electrification

• Low Speed refinement

• Initial response

• Sound of silence

Customer insights
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Current Market

China via e.g. the 

NEV definition

(New Energy 

Vehicle) 
(Aiming for 5 Million vehicles 

on the road 2020)

US via the e.g. ZEV 

credit legislation 

(Zero Emission 

Vehicle)

EU via the CO2

legislation

Electrification must meet peoples’ needs

Twin 
Engine

AWD

PHEV

Twin 
EnginePHEV

Mild HEV
In Development

BEV in Development

Future Market

Wide range of market 

forecasts due to 

uncertainties

Will transform into a 

“normal” competitive 

market

The key to adapt to 

the future is to develop 

a range of 

opportunities / options
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Twin Engine Technical principle

2 propulsion sources in optimal cooperation
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3 cars in one

Twin Engine Technical principle

• Silent

• Smooth

• Zero emissions 

• Optimized cooperation ICE-El

• Environmental focus 

• Powerful

• Fun-to-drive

PURE HYBRID POWER
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Scalable Product Architecture
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Twin Engine AWD powertrain on SPA

Internal Combustion Engine

Electric A/C

compressor

Crankshaft mounted 

Integrated Starter 

Generator

High Voltage 

Li-Ion Battery

Electric Rear Axle Drive

Power Electronics

Automatic 

Transmission 

Power Electronics
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NEW Compact Modular Architecture (CMA)
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New Twin Engine powertrain on CMA

Internal Combustion 

Engine

Electric A/C

compressor

Volvo Cars

Dual Clutch 

Transmission

High Voltage 

Li-Ion Battery

Electric Machine

Power Electronics
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All with electrification built in from the start

100% Volvo architectures

SPASPASPASPA CMACMACMACMA
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The future – Driving Experience



Twin Engine – Delivering benefits today
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Charge Sustain

Charge Depletion

Source Volvo Cars

V60 Plug-In Hybrid – Distribution of Charge Depletion and Charge Sustain Driving 

Belgium Sweden Holland Switzerland Germany EU Average
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Period of critical acceptance 

Customer acceptance & customer desire
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PURE ELECTRIC VOLVO

• Long range 

• Premium performance 

• Quick charging

• Built on SPA

• 2019
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robert.eriksson@volvocars.com

Thank you!


