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2/4Proposal to apply the system bench to all type of vehicles 

■System Power Measurement Techniques 

To apply the system bench measurement technique to all type of vehicles.

In the case of verification by authority (and COP), 

currently available measurement techniques (CDY or Hub Dyno) can be applied.

■ Proposal

Vehicle Type Events
Measurement Techniques

CDY Hub Dyno System Bench

Vehicles whose 

maximum power 

exceeds that of 

readily available 

dynamometers

Homologation
NA

(physically impossible)

✔

COP*

Authority verification*
✔**

Rest of vehicles

Homologation ✔ ✔ NA →✔*

COP*

Authority verification*
✔ ✔ NA →✔**

*  : no description in current GTR but assuming that it’s OK to apply different measurement techniques during homologation

** : due to limited availability, few chance to apply system bench during COP and/or authority verification

➢ System bench is well-recognized measurement technique (i.e. GTR4)

➢ System bench is already one of measurement techniques for system power

➢ Contribute efficient homologation process

■ Justifications



3/4Concrete text proposal on system bench

■ Test procedure
6.1 General

The following test procedures determine a vehicle system power

rating for a hybrid electric vehicle, or for a pure electric vehicle with 

more than one propulsion energy converter.

Two test procedures are described herein. 

Test procedure 1 (TP1) is based on measured electrical power, 

estimated ICE power, and estimated electrical conversion efficiency.

Test procedure 2 (TP2) is based on measured torque and speed at t

he drive shaft(s) or wheel hub(s) and estimated mechanical 

conversion efficiency.

TP1 and TP2 are intended to be technically equivalent methods for 

determining a vehicle system power rating from available 

measurements. TP1 and TP2 are distinguished by the specific 

instrumentation, measurements, other inputs, and calculations 

necessary to determine the vehicle system power rating. 

Each powered axle that provides propulsion under the maximum

power condition shall be tested by chassis dynamometer or 

hub dynamometer [or system bench]. Vehicles that are powered 

by two powered axles under the maximum power condition shall be

tested by four-wheel-drive chassis dynamometer, or each powered 

axle shall be tested simultaneously by hub dynamometer

[or system bench]. 

In the case of vehicles whose maximum power exceeds that of

readily available dynamometers, it is permissible to use a system

bench in place of a dynamometer.

■ Definition
3.6. System bench

3.6.1. “System bench” means a simulated vehicle powertrain on a test bench,

which is a combination of the propulsion energy storage system(s), 

propulsion energy converter(s) and the drivetrain(s) providing the

mechanical energy at the wheels for the purpose of vehicle propulsion,

plus peripheral devices.

3.6.2 Simulators may be used as part of the System bench.

3.6.3 “Simulators” means a virtual model built to means a software

reproduction of some of the powertrain elements.

3.6.4. "Peripheral devices" means energy consuming, converting, storing or

supplying devices, where the energy is not primarily used for the

purpose of vehicle propulsion, or other parts,  systems and control units,

which are essential to the operation of the powertrain. 

In addition, if the functions equivalent to the actual vehicle are satisfied,

the equipment specifications may be substituted.

EVE63-07e proposed

■ Equipment Requirements

Under consideration (5. Test conditions)

・ Cooling fan

  ・ Dynamometer speed

  ・ Axle/wheel rotational speed、torque

EVE63-06e proposed



4/4GTR21 Expand the application of system bench 

■ System Configurations
【Reference】

The system bench is also used in the UN-GTR4 powertrain method.

Actual
shaft
speed Accel position

R1
R2

*
* Measurement points (TP1)

Measurement point (TP2)

Confirmation points (TP1)

R1/R2: reference points

Key Points

✔ The system bench shall consists of the actual powertrain and ECUs of the powertrain.

✔ Engine/battery/motor cooling system shall be specified with sufficient cooling capacity to maintain normal operating temperatures.

✔ System bench shall duplicate the power loss of the auxiliary devices installed in the vehicle. 

If not the case, the power loss of the auxiliary devices shall be measured independently, then subtracted. 
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6/4<reference> UN-GTR4 (WHDC) powertrain method

Consider with reference to the powertrain method using the system bench defined in UN-GTR4 (WHDC)

Overview of 

the powertrain system



7/4UN-GTR4: Paragraph 6.  Test conditions



8/4UN-GTR4: Annex 7 Installation of auxiliaries and equipment for emissions test

Inlet system：
Basically applies to actual

vehicle specifications, but 

can be used for test cell  

equipment.

Exhaust system：
Apply the actual vehicle specifications.

Fuel supply pump/Equipment for gas engines

/Fuel injection equipment：
Apply the actual vehicle specifications

Liquid-cooling equipment：
Apply the actual vehicle specifications  

to water pump and thermostat

For the rest, equipment specifications

are applied

Air cooling：
Apply equipment specifications 

Electrical equipment：
Apply equipment specification  

to Alternator

For the rest, the actual vehicle  

specifications are applied

Intake air charging equipment：
Apply equipment specifications to Coolant pump or fan

For the rest, the actual vehicle specifications are applied

Clearly defined auxiliaries and equipment for emissions test
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