
EMR’23, Lille (France)

« Hybrid Freight locomotive between Hotazel
– Coega track using EMR and Simulink »

Mr CS Shoba, Dr. TC Mosetlhe, Prof. AA Yusuff
Department of Electrical Engineering, University of South Africa.

http://emrwebsite.org



EMR’23, Lille, June 2023
2

EMR - Hybrid Freight locomotive feasibility between Hotazel and Coega Port 

- Outline -

1

2

3

Part 1: Background

Part 2: Studied locomotive

Part3: Results & Conclusion

BIOGRAPHIES AND REFERENCES4

Hybrid Freight locomotive feasibility using EMR & Simulink



EMR’23, Lille (France)

« PART 1: BACKGROUND »
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- SA Freight Railway Network -
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Hotazel to Coega Port Track topology

Ruling Gradient: : 1:80
Length: : 1078 kilometers
Travel time : 23 hours
Maximum speed : 40 – 70 km/h
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« PART 2: STUDIED LOCOMOTIVE »
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- Studied Locomotive -
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Train consists
6 Hydrogen FC Locomotives
104 Wagons
Each Locomotive
-200kW Fuel cell x 6 = 1.2 MW
-425 x7 = 2975 cells = 1.8 MWh 

IEEE VTS 2019 Challenge
-IEEE VTS Challenge adapted. 
Why?
-Fuel cell data 
-Hydrogen consumption 
algorithm
-Battery data
-Introduction to EMR application 

Studied Locomotive –train consists
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EMR Representation of Studied Locomotive
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« PART 3: RESULTS & SUMMARY »
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Power demand by the locomotive
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Power distribution
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Energy distribution
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Conclusion

6 loco , 104 
wagons

Battery, Fuel cell

It is technical viable
Comparisons

6 x Hydrogen 
locomotives

3 x 23E 4 x D43
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