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Technical trend of the 42V power system for a Vehicles

Jong Chan Lee, Uk Don Chot
Hyundai Heavy Industries Co., Ltd. Electro-Mechanical Research Institute
Power Conversion Research Department

ABSTRACT

This paper will present the basic concept and
technical trends of the 42V system for the future
vehicles structure that is in the process of
research and development by the world-wide
vehicle manufacturers and the suppliers. The
power conversion equipment on the vehicles and
an ISG(Integrated Starter Generator) for 42V are
introduced. The fundamental research related to
the advanced automaker’s technical trends and
investigations are performed.
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Fig.1An usage field of power system for vehicle
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Fig.2 42V/14V dual voltage system with ISG
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Table 1.A prediction value of vehicle electric load

POWER(W)
AVERAGE
PEAK
g | A=
Valve (6Cylinders) 2400 800
Water Pump 300 300 30
Engine Cooling Fan 800 300 -
Power Steering 1000 100
Heated Wind Shield 2500 - 250
Catalytic Converter 300 60 120
Active Suspension 12000 360
SN, 8 5 100 100
Total - 2120 | 1760
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Fig.3 A Change of Automotive Power System
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Table 2. A Components and System for Automotive 42V

Power Alternators and Starters, DC/DC Converters
Generation | Inverters, Power Storage, Regenerative Braking
& Storage | and Acceleration -Boost Systems

Power Wiring Hamess, Connectors, Switches and Relays
Distribution | Fuses and Circuit Protection Devices Semiconductors

Electromagnetic Valve train(EMV), Fluid/Water Pumps

POSW ?t';-[r;:?m Integration of the ISA, Engine & Transmission
4 Ignition Systems and Fuel Systems
: Electric Power Steering,
Shassis | Electro-mechanical Braking(EMB)
Y Active and Adaptive Suspension
Air Conditioning Compressors
g‘:{;ﬁ?sl HVAC Blower Motors, Electrical Heaters

Engine Cooling Fans

Motor-Driven | Impacts and Implications for Electric Motors
Systems Wiper Motors, Solenoids

E%’E‘é‘é Lighting, ICEC (Electronics)

2v oV 21V 30v ’ 42v 48V 50V 58V

max. dynamlc overvoltage (load dump) 58V
max. continuous voltage 50V
max. voltage engine running (effective) 48V

& . nominal voitage a2v
V min. operating voitage 30V
min. dynamic voltage (engine start) 21V (70ms @ 18V)

-2V for 100ms

reverse polarity: not continuously !

D24, 42V net FO|
Fig. 4 Definition of Net requirements at 42-Volt
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Fig.5 Interleaving Control Schematic for
42V/14V Dual Voltage System
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Table 3. The Benefits of ISG System

: Fuel e Other
Function Consumption Emission Improvement
Cold Start Without Fuel P e -
enrichment
Starting |Engine shuts off instead _
of idling kel *x
Quiet & Smooth - - Comfort
Regencration of Brake _ _
cnergy *kk
Iligh Efficiency * - -
Electrically Powered _ -
Generating Auxiliaries *x
Electrical
High Voltage Possibility - - power
availability
Quiet Operation - - Comfort
Power o Improved
Assistance Electrical Power Assist * kK Kk Performance
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