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ELECTRICAL CURRENT 
CONSUMPTION IN VEHICLE ECUs

A detailed analysis of current consumption in passenger and
commercial vehicle components, categorized by load ranges
(<25A, <80A, >80A) with an examination of future developments in
low-voltage electrical systems.

Vehicle electrical systems in the low-voltage range (12V for cars,
24V for trucks, and increasingly 48V in hybrid/electric vehicles)
utilize numerous electrical consumers. These can be broadly
classified into three categories based on current consumption,
corresponding to typical fuse ratings and power classes of vehicle
electrical systems.
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Understanding Current 
Consumption Categories

Category 1: < 25A

Small consumers with low 
current draw, including control 
units, sensors, and small 
actuators. Typically protected 
by fuses up to 20-30A.

Category 2: < 80A

Medium to large electrical 
consumers, typically powerful 
actuators and auxiliary units 
requiring significantly more 
current. Protected by fuses up 
to 90A.

Category 3: > 80A

High-current components requiring extremely high currents, often 
in the three-digit ampere range. Includes starter motors and drive 
components.
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Category 1: Low Current Consumers (< 25A)

Control Units (ECUs)

Motor/transmission controllers, body 
controllers, airbag and ABS units typically draw 
1-15A each. A motor control unit often shares a 
10A fuse with smaller devices.

Sensors

Cameras, radar, lidar, pressure/temperature 
sensors operate in the milliampere range. Even 
complete sensor modules typically draw less 
than 1A.

Small Actuators & Lighting

Valves, relays, small motors (mirrors, door 
locks), LED lights, and halogen lamps typically 
draw 1-10A per circuit. Relay coils ~0.2A, injection 
valves a few amperes.

Comfort & Infotainment

Radio/navigation, displays, seat control units 
draw ~5-15A per device. Car radio with amplifier 
~10A, seat heating ~5-10A per seat, windshield 
wiper motor ~10-15A.
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Category 1: Base Load Components
Category 1 components form the base load of the vehicle electrical system. These components are 
characterized by electronics and small motors/actuators that require relatively little power.

Electronic Control Units

Control units themselves typically need only a few 
amperes to supply their electronics, making them a 
relatively small load in total. For example, an engine 
control unit is often powered together with interior 
lighting and radio via a single 10A fuse - an 
indication that its power consumption is in the low 
ampere range.

Sensors & Small Actuators

Sensors are even more economical (usually <0.5A). 
Smaller electromagnetic actuators (e.g., valves) and 
relays also draw well below 25A. This category 
includes the majority of all permanent consumers in 
the electrical system - it represents the base load 
that can be permanently supplied by the 
alternator/battery.
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Category 2: Medium Current Consumers (< 80A)
Power Actuators

Cooling fans, climate control fans, electric coolant pumps, and fuel pumps typically draw ≈10-60A. Large radiator fans 
draw ~20-30A continuous, with starting peaks up to ~40A (often protected by 30-40A fuses).

Active Actuator Motors

Electric power steering (EPS), brake/ABS pumps, and electromechanical stabilizers draw ≈20-60A. EPS systems typically 
have continuous currents around 30-50A, with peaks up to ~60A. ABS hydraulic pumps are typically protected by ~40A 
fuses.

Heating Elements

Defrosters, PTC auxiliary heaters, and seat heating systems (total) draw ≈20-80A depending on power. Rear window 
heating typically ~20-30A. 12V PTC auxiliary heaters for interior up to ~60A (≈700W).

DC/DC Converters & Other Consumers

Medium-sized converters (e.g., 48V to 12V in mild hybrids) draw ≈30-80A on the 12V side. Smaller alternators, electric 
winches, and audio amplifiers typically draw ≈50-80A maximum output/consumption.
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Category 2: Characteristics & Applications
Category 2 is characterized by devices with higher power consumption that are often intermittently or 
demand-activated. Many are electromotive (fans, pumps, power steering) and can draw high currents at 
startup, but then settle to continuous operation under ~80A.

Electric Power Steering

An electric power steering motor 
typically reaches peak loads 
around 50A. The ABS pump 
motor is protected with ~40A and 
draws corresponding currents 
during active phases.

Cooling Systems

Powerful blowers/fans for engine 
or battery cooling also fall into 
this range - a single 12V radial 
fan can draw ~30A (with 40A 
fuse). Heating systems (e.g., rear 
window) are also significant 
loads of several dozen amperes.

Commercial Vehicles

In commercial vehicles (24V), the 
currents are approximately 
halved for comparable power -
e.g., ~30-40A for a large 24V fan. 
Overall, Category 2 electrical 
systems must reliably carry 
currents up to ~80A.
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Category 3: High Current 
Consumers (> 80A)

100-300A
Starter Motors (12V)

Gasoline car starters draw ~100A, diesel/cold starts up to >200A. These currents occur only for seconds during engine start.

200-600A
Starter Motors (24V)

Large commercial vehicles and construction machines with two 12V batteries in series. These high currents occur briefly during 
engine starting.

80-200A
48V Motors

Mild hybrid starter-generators, e-turbochargers, and small e-axles typically draw >80-200A. A 48V starter-generator (~10kW) 
draws ~200A.

150-250A
Generators/Chargers

Modern 12V alternators output 150-250A (older models ~50-120A). 24V alternators ~80-150A (equivalent to ~2-4kW).
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Category 3: High Current Characteristics
Category 3 is characterized by very high currents that can usually only be provided by batteries or high-
performance converters. The classic representative is the starter motor: A 12V starter motor draws ~100-300A 
for short periods depending on engine size and temperature.

Battery Requirements

Such currents require thick 
cables and strong batteries

Commercial Vehicles

24V systems halve current 
needs but still reach hundreds of 
amperes

48V Systems

New 48V drives like belt starter-
generators operate at 150-250A

Testing Requirements

Special high-current relays and 
test equipment needed
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The Trend Toward Higher Power Requirements
In all vehicle classes, there is a trend toward higher electrical power - and thus potentially higher currents in the electrical
system. Modern vehicles have more and more electrical consumers (e.g., assistance systems, comfort functions, 
electromechanical drives), significantly increasing the total power of 12V electrical systems.

Past
Alternators with 50-80A were common decades ago

Present
180A generators are now common to meet increased demand

Future
48V systems being introduced to provide more power at 
moderate currents
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The 48V Revolution
The classic 12V system reaches its limits at about 2-3kW continuous power (corresponding to ~200A current). 
48V systems are therefore being introduced as a supplement to provide more power at moderate currents.

Power Transmission Capacity

A 48V network can transmit about 10-20kW - with 
comparable cable cross-sections - while a 12V 
system manages max. ~2-4kW. With 48V, powerful 
consumers can be operated more efficiently without 
the current becoming extreme (for the same power, 
the current is reduced to one quarter).

Applications for 48V

The 48V level is becoming established for 
components >3kW power that were previously 
operated mechanically or with great 12V effort. These 
include start-stop starter generators, electric air 
conditioning compressors, powerful electric auxiliary 
heaters, and pumps and steering drives.
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Example: Electric Turbocharger (eBooster)
An excellent example of the shift to 48V systems is the electric turbocharger or eBooster for turbocharged engines:

48V Solution

Efficient operation at 80-150A

12V Limitation

Current requirement would be much too high (~300A)

Performance Benefit

Eliminates turbo lag and improves efficiency

The overall trend is to shift high-current consumers to the 48V network and leave the 12V network primarily for the 
many smaller consumers (Categories 1/2). This means that while absolute power levels are increasing, they are 
distributed across higher voltage levels - which relieves the individual circuits.
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Testing Requirements 
for Modern Vehicle 
Systems
As electrical power requirements continue to grow, previously uncommon current 
ranges are becoming everyday occurrences. The automotive industry is responding 
with new electrical system architectures.

Dual Voltage Systems

12V/48V systems are becoming standard in modern vehicles, requiring 
comprehensive testing across voltage ranges

Enhanced Storage Systems

More powerful batteries and capacitors are needed to handle peak loads, 
requiring specialized testing equipment

Thermal Testing

Components must be tested for thermal stress under continuous high current 
conditions

Test Equipment Evolution

Manufacturers now offer low-voltage test systems up to 100V/200A to cover 
requirements of 12V, 24V, and 48V systems
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Construction Machinery and LV124 Tests
Construction machines and off-highway vehicles (e.g., excavators, wheel loaders, agricultural machinery) 
typically use 24V electrical systems and do not fall under the passenger car LV124 standard (>3.5t). 
Nevertheless, similar environmental and load tests apply to their electrical components.

Applicable Standards

Tests are based on ISO 16750 
(environmental conditions for 
electrical components) and 
special standards for work 
machines (e.g., ISO 13766 for 
EMC in earth-moving 
machinery).

High Current 
Requirements
High currents play at least as 
important a role in 
construction machinery as in 
passenger cars, often even 
more. The combustion engines 
are large-volume - starter 
currents of several hundred 
amperes (24V) are normal.

Robust Design

Many actuators can run 
simultaneously (e.g., fans, 
hydraulic pumps, lighting), 
requiring electrical systems 
designed for robust high-
current supply with strong 
generators and batteries.
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Extended Requirements 
for Commercial Vehicles

Commercial vehicle components often face more demanding requirements than 
passenger cars due to their operating conditions and duty cycles.

Extended Voltage Range
Components must tolerate wider voltage fluctuations (24V systems 
tested to >30V peaks)

2 Higher Continuous Currents
Must withstand higher thermal loads from sustained operation

48V Consideration
Newer heavy vehicles also considering 48V partial networks to avoid 
extreme currents (>200A)

Testing Focus
Greater emphasis on long-term reliability under high load and vibration 
resistance
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Regional Differences in 
Requirements
While basic requirements for low-voltage electrical systems are similar worldwide, different 
OEMs and markets set their own priorities and standards.

German 
Standards
German 
manufacturers 
frequently use 
LV124/LV148 (or the VW 
standard VW80000) 
for 12V and 48V 
components

American 
Standards
American OEMs like 
GM use standards 
such as GMW3172 for 
testing electrical 
components

International 
Standards
The international 
standard ISO 16750-2 
is also widely applied 
across different 
markets

Chinese 
Standards
China follows GB/T 
28046, which is 
essentially equivalent 
to ISO 16750, but with 
increasing focus on 
electromobility
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Increased Requirements in China
With the rapid introduction of 48V mild hybrids in China, there is a need to adapt low-voltage tests to the 
higher currents of these systems.

Maximum Current Testing

Chinese manufacturers increasingly demand tests 
under maximum current conditions to ensure that 
control units work reliably even when the electrical 
system is heavily loaded by many simultaneous 
consumers.

Vehicles in China are sometimes offered with more 
extensive equipment (e.g., additional lighting, 
comfort electronics), which increases the peak load 
in the 12V network.

48V Focus

Chinese test regulations are increasingly focusing on 
48V components as this trend is growing rapidly 
there - LV148 is becoming as relevant as LV124.

Test laboratories emphasize that components 
should also be tested at 90A+ peaks if this could 
occur in the field. Chinese OEMs may require higher 
tolerances for voltage drops under high load or 
prescribe additional combination tests.
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Global Testing Strategies Compared
The regional differences in testing requirements are gradual rather than fundamental, as the physics of electrical systems remains 
the same globally.

Safety Margins

Different regions may require 
varying safety margins and 

test limits

Load Testing

Chinese OEMs may demand 
higher tolerances for voltage 

drops under high load

Combination Testing

Some regions prescribe 
additional tests with multiple 
simultaneous disturbances

EMC Requirements

Western OEMs often have 
more specialized EMC 

requirements
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Global Trend Toward Higher Currents
A trend toward higher currents is recognizable worldwide, driven by growing electrical vehicle functions and features.

European Approach

Europe responds with 48V 
technology and standards like LV148 
to manage increasing power 
demands while maintaining 
reliability and efficiency.

American Approach

American manufacturers focus on 
robust high-current systems with 
specialized standards to ensure 
reliability under extreme conditions.

Chinese Approach

China quickly adopts these 
technologies and potentially tightens 
test requirements, with strong focus 
on electrification and rapid 
innovation.



www.wks-informatik.de  / 2025 v1 / 19www.wks-informatik.de  / 2025 v1 / 19

Summary of Current 
Consumption 
Categories

Category Current Range Typical 
Components

Trends

Category 1 < 25A ECUs, sensors, 
small actuators, 
lighting, 
infotainment

Increasing 
number of 
components but 
stable current per 
device

Category 2 < 80A Fans, pumps, 
electric steering, 
heating elements

Growing power 
requirements 
pushing toward 
category limits

Category 3 > 80A Starters, high-
power motors, 
generators, 
DC/DC 
converters

Migrating to 48V 
systems to 
manage current 
levels
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Conclusion and Future Outlook
Electrical and electronic vehicle components can be divided into three practical categories based on their current consumption, with 
clear market trends toward higher electrical power requirements.

Current Consumption 
Categories

The analysis shows that while 
many classic electrical system 
elements remain in the lower 
current range, new functions 
and electric motors are 
increasingly moving into the 
medium to high ranges.

48V Technology 
Introduction

The introduction of 48V 
technology helps manage 
these higher power 
requirements without excessive 
currents, enabling more 
powerful electrical systems 
while maintaining manageable 
wire dimensions.

Robust Testing 
Standards

As vehicles continue to 
electrify, robust testing 
according to standards like 
LV124 and LV148 will remain 
essential to ensure component 
reliability across all operating 
conditions.

Future Evolution

These standards ensure 
reliability across all operating 
conditions as automotive 
electrical systems continue to 
evolve toward greater 
electrification and higher 
power requirements.
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About WKS Informatik

1995 Founded as test bench manufacturer and testing solution provider

1995-2014 Transition from Testbench specialist to LV124 / LV148 focus
First software and hardware developments for LV124 / LV148 testing

2014 and 2016 Technical Innovation Awards for LV124 / LV148 automation platform and hardware components

2015 First half automated testing system for LV124 / LV148

2018 First series of fully LV124/LV148 automated testing systems

2019-2020 First LV124/LV148 systems sold in the US and Asia

2022 Fully automated integration for Automotive Ethernet 1000base-T1 and GMSL testing

2022- present Continuous improvements and customer setup integrations
New market entries and partnerships
New developments for Automotive Ethernet 10G base-T1 and GMSL 2
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Reduced testing time of up to 75% through fully automating 
testing

Improved testing workflow through generic setup and 
meaningful report structure

Improved testing insights by combining high resolution 
analog data with bus communication data

Fast support and engineering services

Regular maintenance and updates

RTStand LV124 / LV148 Fully automated testing system for automotive ECUs
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WKS Informatik GmbH
Ulmer Strasse 8 
88212 Ravensburg 
Germany
Tel. +49 751 768 792 30

contact@wks-informatik.de
          wks-informatik.de
          lv124-rtstand.com

wks-informatik-gmbh

WKSinformatikTV

Konrad Technologies Inc.
27300 Haggerty Rd Suite F-10 
Farmington Hills MI 48331 
United States
Tel. (248) 489-1200
info-usa@konrad-technologies.com

Chroma ATE Inc.
No. 88, Wenmao Rd.
Guishan Dist., Taoyuan City 
333001 Taiwan
Info@chromaate.com

RTStand LV124 / LV148 Let‘s accelerate your testing
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