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High Speed Motor Evaluation for Next-
Gen 4WD SUVs with ePOP 

Project Overview 
Jaguar Land Rover (JLR) used the electrified powertrain optimization process (ePOP) 

software to quickly identify the most promising designs for their next generation electric 

drive units (EDUs) - before committing to costly prototyping. By virtually exploring 

thousands of design possibilities, ePOP enabled JLR to balance performance, weight, and 

sustainability targets in record time, reducing engineering risk and accelerating decision-

making. This early insight gave their teams a clear, data-driven path toward high-speed 

electric motors that meet demanding performance requirements while supporting ambitious 

CO₂ reduction goals.  

 JLR was exploring possibilities to meet 

weight constraints of their high-speed 

electric motors while still achieving 

vehicle performance requirements. 

As a partner in the APC (Advanced 

Propulsion Centre) project consortium 

Zebeyond used ePOP to explore the 

design space of high-speed electric 

motors and feedback the optimum for 

more detailed design work (Figure 2). 

ePOP studies showed an optimal 

motor speed range which gave the 

best balance of engineering 

performance targets and from a life 

cycle analysis (LCA) perspective 

showed embedded CO2eq. emissions 

in keeping with targets of a 20% 

reduction vs. internal benchmark 

EDUs. These results were used to 

inform subsystem specifications for 

detailed design in the JLR engineering 

teams in the next stage of the project.  

  

Figure 2: Anonymized ePOP Study Results 

Figure 1: ePOP's Positioning in V-Model 
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Methodology 
Vehicle level performance targets were input to ePOP’s power source sizing and 

requirements analysis toolset which calculated motor torque and transmission ratio 

specifications at different motor speeds (Figure 3).  

 

To support motor design, ZeBeyond partnered with Drive System Design (DSD), an 

automotive consultancy, to develop multiple electric machine concepts using Ansys 

MotorCAD. These machines spanned a comprehensive design space, for example covering 

speeds from 18,000 to 35,000 RPM as well as other design variations (Figure 4). 

 

 

 

 

 

 

 

 

 

 

Figure 3: Example of ePOP vehicle requirements analysis 

Figure 4: Example electric motor overview 
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Using ePOP's integrated import wizard, the MotorCAD e-machine models were efficiently 

imported and paired with appropriate inverters selected from ePOP’s extensive part library. 

Additionally, transmissions for these high-speed e-machines were created using TGEN 

(Figure 5), a transmission concepting module available as a part of ePOP’s software package. 

A library of materials was 

developed through 

ePOP’s plugin to 

ecoinvent™ - a LCA 

materials and processes 

database. This was done 

in collaboration with the 

JLR LCA team with 

sample data validated 

against internal 

calculations. The 

materials library was 

used for LCA analysis in 

ePOP (Figure 6). 

  Figure 6: Example LCA material creation 

Figure 5: Example use of TGEN to create transmission models 
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Results 
Result values are anonymized to protect consortium IP. ePOP simulation results showed an 

optimal electric motor speed range, giving the best balance of efficiency and low mass. Study 

results revealed that three stage transmissions required at the highest speed electric motors 

added mass and losses to the system, which outweighed the benefits of downsizing the motor 

(Figure 7).  

 

Figure 7: ePOP study results scatter plot 

Furthermore, LCA analysis of the EDUs showed that embedded CO2eq. values were in 

keeping with target reductions. Candidate solutions on the mass vs. efficiency Pareto front 

were analysed in more detail before final decisions were made on subsystem specifications 

for detailed engineering design and optimization. Figure 8 shows an example of ePOP’s 

concept comparison view. 
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Figure 8: ePOP selected powertrain spider plot comparison for example powertrain 

Next Steps & Conclusion 
With these insights, JLR confidently advances to the detailed design phase of their EDU, 

reassured by early-stage validation of their approach. This project underscores the value of 

employing system-level simulation tools, such as ePOP, early in the design process. 

Effectively reducing development risk and ensuring strategic alignment with sustainability 

and performance objectives. 

Testimonial 
“The ePOP studies that we have been running have been adding additional data sets to the 

balance of machine speed design and transmission ratios within the context of our project 

and the scope of analysing higher speed machines. 

It has been able to show how multiple different attributes are affected with different EDU 

designs and provides directional data for attribute trade-offs. The ability to show 

sustainability in both a directional design and at a more detailed design stage is very 

useful.” 

Sam Lupine 
Electric Concepts EDU System Design PO 
Jaguar Land Rover 


