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What is a Hybrid Vehicle?
A vehicle that uses two or more energy sources to create kinetic energy.

• The oldest Hybrid:

• Diesel-Electric

• Gasoline-Electic

Gasoline-Pedal (moped)



There are Two philosophies on hybrid vehicle building

Parallel Hybrid Series Hynrid



Nowadays there is a third Philosophy

The “Plug-in” Hybrid



The car is driven as a normal car with automatic 

gearbox, but certain functions are different 

from a car running only on petrol or diesel. The 

internal combustion engine, which is petrol-

driven, is fitted with a conventional driveline as 

on an normal car and it drives the car's front pair 

of wheels. 



The electric motor, ERAD (Electrical Rear Axle 

Drive), drives on the car's rear wheels. The drive 

sources used for propulsion, individually or 

together, depend on selected drive mode, 

temperatures, state of charge in the high-voltage 

battery, speed and torque request, amongst 

other things. 



ERAD is normally used for braking during light braking and engine braking and 

the car's kinetic energy is then converted to electrical energy, which is used to 

charge the high-voltage battery. Charging of the high-voltage battery during 

braking is indicated in the DIM (Driver Information Module).



• The driver can select different drive modes while driving, e.g. hybrid operation, 

electric operation alone or both electric motor and petrol engine together when 

power is required. 

• There are 6 drive modes in total and an additional one where the driver can 

combine different settings. 

• The car calculates an optimal combination of drivability, driving experience and 

environmental impact, as well as fuel economy according to selected drive mode.



Function

The car has an electrical system with two voltage levels: 

• A 12 V-system that general works as in a normal car with conventional driveline, 

although with certain exceptions. 

• A 400 V-system (high-voltage system) that is used for hybrid-related 

components 



• The car's 12 V battery is located in the cargo area in the same position as in an 

normal car with conventional driveline, while the car's 400 V battery is located 

in the car's tunnel between the front seats. 

• The car has neither alternator nor starter motor on the 12 V system. A 

converter, DC-DC (Direct Current Direct Current) which converts 400 V DC to 

12 V DC, is used to charge the 12 V-battery. 



A 400 V CISG (Crankshaft Integrated Starter Generator) is fitted between the 

internal combustion engine and the gearbox, and it has three main functions: 

• To act as starter motor for the internal combustion engine 

• To generate current for the high-voltage system in certain situations 

• To contribute with additional electric power for the internal combustion engine 

in certain situations 



• It is important that the high-voltage battery, with associated electrical drive systems, 
and the petrol engine with its drive systems have the correct working temperature in 
order for the car to work optimally.

• Battery capacity is reduced considerably if the battery is too cold or too hot. The 
car's drive systems and passenger compartment are prepared before departure by 
means of preconditioning, so that both wear and energy requirements while driving 
are reduced. 

• There is a cooling system for the purpose of controlling the temperature in the car's 
high-voltage battery and hybrid-related components. 



Specifications 

• The vehicle has the same size and load volumes as the normal version with 

conventional driveline. However, there is a difference in performance, fuel 

consumption and weights, amongst other things. 

• The vehicle is approx. 290 kg heavier compared to the normal version. This is 

primarily due to the high-voltage battery and the electric motor driving the 

rear wheels (ERAD). 



XC90 T8 EU XC90 T8 US XC90 T6

Internal combustion engine B1APHEV (BA) B1BPHEV (BC) B4204T27 (A2)

Power, hp 318/6000 rpm 310/6000 rpm 320/5700 rpm

Torque, Nm/rpm 400/2200-5400 400/2200-5400 400/2200-5400

Motor, electric ERAD -

Power output, torque ERAD 82 hp / 240 Nm 80 hp / 240 Nm -

Driveline performance, output, hp 400 (318+82) 390 (310+80) 320

Driveline performance, torque, Nm 640 (400+240) 400

Battery type Lithium-ion -

Battery, usable energy, kWh 6,7 -

Battery, total energy content, kWh 9,2 -

Gearbox TG81-SD TF80-SD

Acceleration 0-100 km/h, seconds 5.9 (Power) 6,5

Max speed, km/h 170*/230 230

Fuel tank volume, litres 50 60/71

Fuel consumption, litres/100 km 2,5 7,7

CO² emissions (NEDC), g/km 59 179

Emission classification Euro 6 TZEV Euro 6
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