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Electric Vehicle under the Surface

Batteries 600 V 
(2 pack)

Modular Power Box
(incl. Power electronics & 
24 V batteries)

Cooling Unit

2 Air compressors 
1 Air compressor 

Electric motor (PTO)

2 electric motors or 
1 electric motor 

& 2‐speed gearbox

Overview of a Volvo Electric

Charging interface
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Modular Power Box

Dedicated for
• Charging management system
• Coolant management
• 24 V batteries & signal management
• 600V/24V conversion management
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Traction Voltage System
600 V

600 V circuit

Charging Switch Unit 
(150Kw protection unit)

2 on‐board chargers

Batteries 
(traction)

1 electric motor drive FL
2 electric motor drives FE
(traction)

Junction box

Electric motor drive (ePTO)

Electric motor (ePTO)

2 electric motors (traction) FE
1 electric motor (traction) FL
Incl. 2‐speed gearbox FL and FE ( 24Volt system)

600 V circuit 
Management of driveline system and 
body builder power interface (EPTO)

Charging interface
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Voltage System
24 V

24 V circuit

Steering pump tag-axle FE

Fans

24 V batteries

Fuse box
Body Builder-
interface

Water pumps
3 cab heaters
AC-compressor
Electro valves

Steering pump front axle
Water pumps
2 Battery heaters
Electro valves

2 air compressors FE
1 air compressor   FL

24 V circuit 
Management of auxiliaries on vehicle
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Automatic Traction Voltage System Activation

Z
Z

Z
Z

Z
Z

(ATVSA)
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Traction voltage system states

Off

Traction battery
connected

Active

Inactive

Might be active

System
decommissioned

Battery pole on

Chassis switch on

Ignition (Pos II)

Driveline ready

Off

Inactive

Might be active

Active
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Volvo Electric Trucks

Safety Features

Volvo Electric Trucks

Safety Features
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Traction Voltage Monitoring Unit (TVMU)

Signal interface Traction voltage interface
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Floating Ground
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Isolation Resistance Monitoring
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Hazardous Voltage Interlock Loop (HVIL)

MPB circuit

Chassis circuit
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Hazardous Voltage Interlock Loop (HVIL)
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Circuit Integrity Check with 24V
Voltage source 600V

Component with 
voltage detector

Component with 
voltage detector

Integrity issue
24 V
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Traction Voltage Discharge
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Combined Charging System Inlet

"Stop"‐button

LED indicators

Charging inlet

CCCM

Volvo Electric Trucks, Medium Duty  I  D. Hofstetter, EMOB Service Market Responsible Switzerland  I  22w19‐3  I  Slide 16/17



Traction voltage interface
(to DC charging socket)

Signal interface

Traction voltage interfaces

Contactors

Charging Switch Unit (CSU)

HVIL switch
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