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CD voting from 9.Mar. to 5.May 2017 

 

May Meeting ：WG will propose the DIS vote 

 

DIS Voting from Jun to Nov. 2017       
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ISO /CD 20762 Determination of power for propulsion of hybrid electric vehicles 

Germany 

proposal 

NWIP : New Work Item Proposal , CD: Committee Draft   ,  

DIS: Draft International Standard ,  IS : International Standard  

 

 

EVE will be able to refer the document which will be published by ISO in Nov. 2017.  

2015 2016 2017 2018 

 WG 2 agreed on that the draft reflecting the meeting results will be 

balloted as a Draft International Standard at May 31. 

ISO CD 20762 has been formally 

approved May 8.  



Test method 

TP1:JARI method 

TP2:VDA method 

 



Power source & HEV System layout 

JARI proposed to compare “Power source” to be input to the HEV system  

so as to be compared with the Conventional Vehicle.   

   

In order to evaluate the power source(s) , it is appropriate to add the power of ICE and RESS.  

 

By evaluating the power source,  

the single formula can show HEV system power of various types. 

 

HEV system power = ICE power + RESS power 

ICE 
Transｰ
mission 

ICE vehicle 

Power source convertor 

mechanical electrical 

Power-Split 

 Type 
ICE 

electric-

motor 

generator 

Power-Split 
device 

RESS 

Power source convertor 

＋ 
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 JARI made the following suggestions to overcome concerns of overestimation for 

adding all of the measured RESS power. 

 

     (1)Power to the DC/DC converter for auxiliaries is around 0,3 – 1,0 kW. 

It is subtracted from the RESS measured power since it does not contribute to 

the propulsion power.  The amount of power to be subtracted is specified to 

1,0kW or measured value.  The 1,0kw can be commonly agreeable as shown 

by the actual measurements. 

 

   (2)The power to be supplied from the RESS to the driving motor is multiplied by 

the conversion efficiency (for example, 0,85 or the measured value) and  

converted into the mechanical power. 

 

  

  

 

 

       

 

 

       

        

    

 

  

       

 

 JARI proposal considering over-estimation 

HEV system power ＝ 

  ICE power  ＋ （RESS measured power－PDCDC) x K 

PDCDC : power to d.c./d.c. converter for 12V auxiliaries(1,0kW or measured value) [kW] 

K : conversion factor from electrical power to mechanical power  (0,85 or measured value) 

 Conversion factor is defined as output power of motor divided by input power of inverter.  
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ICE 
Trans- 

mission 

RESS E-motor 

Auxiliaries 

DC/DC. 

Parallel type  

  RESS power＝(RESS measured power – PDCDC) 
           PDCDC (kW)：consumed for 12V auxiliaries  (1,0kW or measured value) 

 

RESS power is converted into mechanical power by motor. 

  Converted RESS power = RESS power ｘ K 

      K： conversion factor from electrical power to mechanical power auxiliaries  
                                                                                        (0.85 or measured value) 

 

measuring point 
mechanical electrical 

HEV system power ＝ 

  ICE power  ＋ （RESS measured power－PDCDC) x K 



Test method 

TP1:JARI method 

HEV system power = ICE power * 

       + (RESS measured power - power to DCDC converter) 

         x conversion efficiency from  electrical power to mechanical power 
   ICE power *:Prepare measurement values in advance according to ISO 1585.  

 

TP2:VDA method 

To measure the power at the gear box output shaft and calculate back the system 

output by the gearbox efficiency 

 

gearbox system efficiency factor 
HEV system power =  

HEV system power value at axle/wheel 

Test condition 

>the vehicle at a fixed speed 

>the RESS of the vehicle shall be charged to the SOC specified by the vehicle 

manufacturer. 

 

1) a 2 s peek power ;the maximum power can be identified by applying a 2 s moving 

      average filter sufficient duration such as 10 s. 

2) a sustained power; 10 s time duration and take the 2 s average torque and speed  

      values at the time between 8 and 10 s. 



RESS_power 

ICE_Rev 

ICE+RESS  
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w

e
r 

Time → 

Dyno 

W 

Rev. 

Intake press. 

 

Engine test result 

rev 

Ｋ
W

 

Measurement duration: 10 s  

1) a 2 s peek power 

2)   a sustained power  

 

ICE RESS ＋ 
Hybrid system 

power 

＝ 

RESS power=（URESSｘIRESS-PDCDC)ｘｋ 

Power curve preliminarily measured according to ISO 1585 

※unit test data of ICE was provided by manufacturer at this test. 

10s 

TP1:JARI method 



25℃ charge for OVC-HEV 

RESS power mesured 
at Maximum of test 
duration 

Warm up and stabilized 

The SOC shall be adjusted  

by regenerative braking  
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          AC SYNCHRONOUS MOTOR            

    specification     

kW 

JARI Activity for max. HEV system power 

JARI TEST REPORT 

*HEV system : OEM info 



JARI test ( test facility) 
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  Test course        Chassis dynamo   Hub dynamo 

①Roller surface power 

=Roller torque X Roller speed  

 

②Wheel power 

   Wheel torque sensor 

 ①Vehicle power  

 =Vehicle speed X 

   Vehicle Mass X acc. 

  + Road load 
(GPS speed meter  accelerate sensor) 

②Wheel power 

   Wheel torque sensor 

②Wheel power 

   Hub dynamo 

 

JARI TEST REPORT 

Traction  
power 

Traction  
power 

Traction  
power 



Example of measurement point  
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JARI TEST REPORT 

Intake manifold press. 

Pressure  
branch 

Electric power measurement 

Invertor  
Input(I) 

Invertor 
Input(V) 

Motor 
Input(AC:V) 

Motor 
Input(AC:I) 



13 

DC 

Volt/ Current 

Wh meter 

Flow 

meter 

Fuel 

Flow 

Rate 

Intake 

pressure 

Engine 

Rev. 

Rev 

REES  

Temp. 

6-

componen

t Force 

Transduce

r  

Right 

Wheel 

input 

Water temp/oil temp 

Intake air temp 

AC 

Volt/ Current 

Volt/current 

・Wh（DC&AC） 

Left wheel input 

Fuel 

rate 

Engine 

Rev. 

Engine 

Temp 

Press 

meter 

Accel meter 

acceleration 

recorder 

 

Environments date 

chassis 

Intake 

Press 

Inverter temp 

Water temp 

Inverter Temp 

・ATF temp 

Fuel 
tank 

6-component 

Force 

Transducer  

Measuring device layout 

JARI TEST REPORT 



Test course chassis dynamometer Hub dynamometer 

試験車両 A B C A B C A B C 

Accel-
mertor 

 
 

Roller 
torque 
（CD） 

HEV system 
power 

58.1kW 72.6kW 131.6kW 61.2kW 84.8kW 123.6kW - - - 

Measurement 
method Accelerometer Roller torque Hub dynamo 

deviation 
-1.2～
2.4% 

-10.9～
10.9% 

-2.1～
1.9% 

-0.7～
1.1% 

-2.2～
2.0% 

-0.2～
0.3% 

- - - 

Measurement 

error factor 
Tire loss，environments，accelerometer Tire loss - 

hub 

HEV system 
power 

62.8kW 73.3kW 131.3kW 63.9kW 88.7kW 137.0kW 64.0kW 88.0kW 131.6kW 

Measurement 
method 

Wheel torque meter Wheel torque meter Hub dynamometer 

deviation 0.5～0.5% 
-11.7～
11.6% 

-3.3～
2.8% 

-1.3～
0.8% 

-2.1～
1.8% 

-0.9～
0.6% 

-1.3～
0.8% 

-0.3～
0.2% 

-0.5～
0.5% 

JARI 
method 

HEV system 
power 

73.8kW 91.8kW 146.4kW 73.2kW 92.6kW 147.3kW 73.1kW 92.6kW 147.3kW 

Measurement 
method 

ICE+RESS* ICE+RESS* ICE+RESS* 

deviation 
-0.5～
0.4% 

-1.7～
1.0% 

-0.3～
0.2% 

-0.4～
0.4% 

-0.3～
0.4% 

ｰ0.1～
0.1% 

-0.2～
0.2% 

-0.8～
1.1% 

-0.1～
0.1% 
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Track 

Accelerometer 

Wheel 

Wheel torque sensor 

Roller surface 

Roller torque 

Hub 

Hub dynamo 

Measurement error factor 

The JARI method has a smaller measurement deviation than other methods 

JARI TEST REPORT 

* In JARI test report , RESS means URESS x IRESS      

Test result  ｰ deviation 



Warming up 

ICE warm up ends at 20 minutes(25℃ Ambient Temp. SOAK 12Hr moreover） 

ICE water temp 

ICE oil temp 

ATF oil temp 

Vehicle speed 

RESS surface temp 

Vehicle A 
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 Vehicle conditioning 
In order to stabilize the vehicle, it shall run at the speed of 60km/h at varying loads for at 
least 20 min or with the vehicle manufacturer's recommendation.  

POWER 
TEST 

Vehicle 
conditioning 

POWER 
TEST 

POWER 
TEST 

Vehicle 
conditioning 

Vehicle 
conditioning 

Vehicle 
conditioning 

POWER 
TEST 

Vehicle A 

JARI TEST REPORT 
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Power test 

ICE rev. 

RESS power 

The test results are repeatable, and stabile. 

* In JARI test report , RESS means URESS x IRESS      



2 s peek power 

JARI TEST REPORT 

Sufficient duration such as 10 s when the maximum power 

can be identified by applying a 2 s moving average filter. 

The value at which the total of ICE power and RESS power 

becomes maximum is maximum HEV system power at this 

vehicle speed. 
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Peak of HEV system power 

intake manifold pressure 

intake manifold 
pressure 
（unit test） 

HEV system power 
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JARI TEST REPORT 



ISO TC22/SC21/WG2 

 Performance & energy consumption measurement  

20 

International 

Organization for 

Standardization 

 

Intake manifold pressure 

Prius１．８Ｌ ＥＣＥ－Ｒ８５ test results 
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主なコメント 

The maximum HEV system power shall be determined as the maximum 

value in the power-speed curve (see Figure). This requires measurements 

at various fixed dynamometer speeds or at one fixed speed only, if defined 

in accordance with the vehicle manufacturer’s recommendation. 

 

Figure — Power vs. speed curve 

 

Determination of maximum HEV system power 



TP2 (VDA method) 

 Parallel hybrid electric vehicle (Parallel HEV) 

 

ICE 

RESS E-motor 

gearbo

x 

Pin Pout 

VDA method: TP2 

To measure the power at the gear box output shaft and calculate back the system 

output by the gearbox efficiency 

 

gearbox system efficiency factor 
HEV system power =  

HEV system power value at axle/wheel 

Electrical power 

Mechanical power 



TP2 (VDA method) 

ICE power correction factors  

The ICE power portion of the maximum HEV system power shall be corrected 

according to the provision given in ISO 1585 clause 6, if the reference 

atmospheric and temperature conditions, given in ISO 1585 clause 6.2.1, or 

the automatic control conditions according to ISO 1585, clause 6.3 cannot be 

fulfilled.  

The gearbox system efficiency factor ,ηGearbox, indicates the efficiency value for 

the mechanical power transfer for propulsion from input (Pin) to output (Pout) of 

the gearbox system. 

The gearbox system efficiency factor depends on individual gearbox system 

configurations. Therefore a value for this factor shall be used according to the 

vehicle manufacturer's recommendation. 

 Or if not available, according to similar HEV examples . 

 



The torque and rotational speed measurement devices can be substituted by 

traction force and speed measured by the chassis dynamometer, if the accuracy 

of this measurement devices fulfill the same requirements as for the shaft/wheel 

measurement devices. If so, the measured values for traction force and speed 

have to be transformed by calculation to the required values for torque and 

rotational speed at shaft/wheel taken into account the specific data of the tires 

and the proportional vehicle weight at axle/wheel used during the test (e.g.: 

rolling friction losses, dynamic rolling radius). 
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APPENDICS 



ISO TC22/SC21/WG2 

 Performance & energy consumption measurement  
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International 

Organization for 

Standardization 

26 

Examples of representative HEV in Japan 

 

The product of inverter and motor efficiency is 0.85 - 0.94 

Motor type: Permanent Magnet Motor 



ISO TC22/SC21/WG2 

 Performance & energy consumption measurement  

27 

International 

Organization for 

Standardization 

2004 PRIUS 

モータ最大出力点 

（2704rpm，
169Nm） 

M.P：47.9kW 

E.P：54.9kW 

INV：0.986 

MOT：0.885 

TOTAL：0.872 

島村コメント： 

この年のレポートはグラフだけでなく，生デー
タ付でしたので，モータ最高出力点が把握でき
てます．（HEVシステム最大出力点ではありま
せん） 

モータ最高回転数
（6005rpm，

49.4Nm） 

M.P：31.0kW 

E.P：36.3kW 

INV：0.991 

MOT：0.862 

TOTAL：0.855 

肩の付近 

（1512rpm，
288.8Nm） 

M.P：45.7kW 

E.P：54.0kW 

INV：0.971 

MOT：0.873 

TOTAL：0.848 
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2005 ACCORD 

島村コメント： 

この年のレポートはグラフだけですので，効率は目検討です．
TOTALは計算値ではなく，グラフ読み取り値． 

中間付近 

INV：0.97 

MOT：0.94 

TOTAL：0.91 

モータ最高回転数 

INV：0.95 

MOT：0.88 

TOTAL：0.84 

肩の付近 

INV：0.89 

MOT：0.90 

TOTAL：0.81 
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2010 PRIUS 

中間付近 

INV：0.98 

MOT：0.95 

TOTAL：0.94 

モータ最高回転数 

INV：0.99 

MOT：0.91 

TOTAL：0.90 

肩の付近 

INV：0.975 

MOT：0.90 

TOTAL：0.88 

島村コメント： 

この年のレポートはグラフだけですので，効率は目検討です．
TOTALは計算値ではなく，グラフ読み取り値． 



◆Power split hybrid electric vehicle (Power split HEV) 

    

RESS 

ICE 

E-motor２ 

E-motor１ 
gearbox 

Pin Pout 

◆Series hybrid electric vehicle (Series HEV) 

 

ICE 

RESS 
E-motor 

generator 

gearbo

x 

Pin Pout 

    ηGearbox (Power split Hybrid,planetary gear transmission system)  =0,93 

 


