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SAE J2908 History

J2907 – Motor Subsystem Rating (motor + inverter)

J2908 – Vehicle System Rating

• J2907/J2908 originally given SAE “J-doc” numbers more than 15 years 
ago, due to lack of progress, committee was tabled

• 2013: J2907 restarted (published in 2017)

• 2014: J2908 restarted

• July 2014: Argonne exploratory chassis dyno testing 

• Summer 2015: rented hub dyno for testing

• → J2908 published Sept 2017 

• J2908 reopened 2020 (hybrid pickup truck HP war?)

• → J2908 revision published Jan 2023
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J2908 at a 40,000-foot view
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Fundamental options explored in 
J2908-2017
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J2908 Selected “Method 3”

J2908 Appendix B
Does not specify 
efficiency values, 
goal was to receive 
industry/govnt
feedback for next 
release.

85% Standard “k-
factors”

Never stopped asking question: What is System Power? 

✓ 3rd party validation
✓ Valid for all xEV



J2908 Starts with a Test

Flexibility to use either dyno equipment option
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Hub Dyno

Chassis Dyno

Wheel or axle torque sensor needed 
for power direct power measurements

or

or



Prep Methods
• Vehicle ready for test must be:

1. Warm (normal, repeatable operating temperature)

2. At appropriate SOC%

→ Prep procedures must simultaneously satisfy both

• Procedures for Warmup / SOC%
All xEVS, start will full charge

– HEVs: 
• Engine on/off changes SOC considerably in steady-state.

• Instead of steady-state, alternative to prep by running at least 2xHWY cycles

• Target SOC: “normal SOC” 

– PHEVs in CD:
• Warmup: invoke engine start, if it starts

• Drive 100 km/h for 10 minutes

• If discharges too much (less than 33% usable SOC in CD mode) limit driving to stay above 33% 
of usable SOC)

– BEVs (or EREV in CD):
• Warmup: Cant be both warm and fully charged, must run some warmup

• Drive 100 km/h for 10 minutes

– FCV  
• Not specified: still need guidance from SAE FC standards team for prep
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Varied Test Approaches
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Road load mode
(or controlled sweep)

Road load mode
(or controlled sweep)

Dyno in Speed Control mode

“Fixed Speed”

Low-Inertia, High ABC load curve

“Speed Sweep”
Some power lost to inertia

More test time, many speeds to test

First use “speed” sweep to find Pmax 
vehicle speed, and then use “fixed speed” 
to provide Pmax. 



05 Boxster S 3.2 0.91 man rear

03 Fusion 1.6 0.91 man

02 Focus ST 0.85 man

05 Focus 1.8 0.85 man

06 Civic 1.8 0.9 man

06 Kia Cee'd 1.6 0.92 man

03 Toyota Avensis 2.0 0.88 man

04 Corolloa Verso 1.8 0.91 man

07 Golf 1.6 0.91 man

Audi TT 2.0 FSI 0.99 man turbo (overboost?)

10 GTI 1.02 man turbo (overboost?)

Saab 9-3 Aero 0.89 auto

06 Peugeot 407 0.85 auto

04 Opel 3.2 0.91 auto

08 Dodge Journey 2.0 0.87 auto

Fiat Croma 1.9 0.92 auto

Citroen C5 2.0 Hdi 0.9 auto

Citroen C1 1.0 0.9 auto

96 Galaxy 2.8 0.85 auto

99 Sonata 2.4 0.82 auto Averages:

02 Lexus RX300 0.79 auto AWD 0.891 Manual FD

Audi S6 5.2 0.81 auto AWD 0.865 Auto FD

06 Subaru B9 Tribeca 3.0 0.81 man AWD 0.847 Auto Rear

0.800 Auto AWD

07 MPS 2.2 0.95 man

MB C320 3.2 0.84 auto rear

MB E320 3.2 0.83 auto rear

02 MB CLK 3.2 0.87 auto rear

Nissan Primera 2.0 0.77 CVT

engine-to-hub efficinecy
note: hub power / rated  engine power

J2908-2017 addressed comparisons to engine power as a 
future feature in Appendix B
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Average  
values

From small European study comparing 
measured wheel hub power to 
published engine power rating

We were looking for an 
industry-wide consensus on 
numbers to fill out this table?



J2908 harmonized with ISO and EVE
Impulse: 1) Peak of 2s Window Moving Average
Sustained: 2) Last 2 Seconds of 10 s Window
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10 s

t = 8-10 s



Other tests in J2908:
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• Electric Assist Power Rating (essentially battery 
power)
– 2s moving average

• Electric Regenerative Braking Power Rating
– 2-sec moving window 

– Requires long, high-speed regen in order to maintain peak long 
enough

• PHEV Electric-only power – 0.3 to 0.5 sec moving 
average
– Procedure ramps power until engine start, 2s window not applicable 

as power is always increasing (not stable)

Have yet to find interested users



Reopening J2908 in 2020

• Media confusion about “SAE power” for hybrid pickup trucks?

• Request was for J2908 to be comparable to engine power
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UN EVE Group (ECE)
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Defining “k-factors” for J2908?

J2908-2023 to focus on:



Tried to find suitable “k” values from testing
→ use “standard k-factors”?   → what to do when 2 methods give different answers?
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Unify approaches with a single definition of 
“System Power” for all types of xEVs?
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Method 4 Define System Power Here!
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No mattery HOW result is derived, uniform definition 
allows reproducibility (if result is accurate)
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Test information is either 
measured, inferred, 
calculated, or estimated 
(from other testing)

HOW?...
4 Methods



J2908-2023 Process: 4 Methods
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#1 Direct Power Measurements of Individual Components In-Situ
Power from each mechanical component contributing to the propulsion of the vehicle be instrumented to directly measure shaft output power in the
vehicle during the WPT.

#2 Reproduce WPT with Bench Component Tests
First run WPT and collect comprehensive dataset from all propulsion components. Subsequently, either the propulsion components are removed, or
identical components are acquired for additional testing. The components are individually “bench tested” by accurately “replaying” WPT. Like #1 all
individual component powers are directly measured and summed to determine rated system power.

#3 Bench Testing Drivetrain Components to Determine Efficiency Factor K2
Drivetrain efficiency measured directly from test. (Drivetrain = the series of rotating components and gears between the power-producing components and
the wheels). Then use the “factor K2” method. Most appropriate where transmission power losses are easier to measure than propulsion components.

#4 A Priori Component Data, Models, or Real-Time CAN Data
This method uses pre-existing component performance data in the form of maps, models, and/or efficiency factors presumably from bench tests. The
component data or models are applied to the signals, parameters, and states collected from the WPT. The component models or data maps are applied to
the WPT results in post-processing, or in real-time (CAN data).

(kept same WTP from J2908-2017)
(same 2- and 10-sec methods)

(this is new in J2908-2023)
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