
 Assignment 2 in the course “Hybrid Vehicle Drives”  
 

A Full Electric Heavy Duty Truck ??? 

Background 

Until recently, the concept of full electric heavy duty trucks has been regarded as unrealistic. 

However, several truck producers have started to reveal full electric trucks with a bit reduced 

battery range, like Mercedes e-Truck1 (26 ton, <200 km) or Cummins2 (22 ton, <160 km) compared 

to equivalent conventional diesel trucks. Rumours has it that Tesla is about to release a Heavy Duty 

Truck3 in October this fall. The same rumours indicate a range of up to 300 miles (480 km). If the 

rumours are true, it is a remarkable accomplishment and it might be motivated to – like Elon Musk 

– call it “a Beast”. 

 

The question everybody in the business asks is: - How competitive will it be? That is for you to find 

out in this home assignment! 

The assignment 

You shall compare 4 variants of a 40 ton truck (we don’t know the fully loaded vehicle weight of 

Tesla’s future truck yet, but assume 40 ton); I) a conventional (as reference); II) a hybrid, III) a Plug 

In hybrid and IV) a Full Electric. The following rules apply: 

1 All vehicles shall be able to follow the #8 drive cycle and drive for 4 hours with that 

consumption. After 4 hours it is expected to rest for 45 minutes and then be going again. This 

defines the drive train and minimum requirements on the electric energy storage.  

2 You are limited by the additional facts: 

a. The vehicle base cost is 500 000 SEK, excluding traction machines and batteries. 

b. The battery system on board cost 1000 [SEK/kWh]. You can NOT disregard the battery 

weight influence on the cargo capacity.  

Assume that the base vehicle weight is 6 tons, including the electric traction machine 

but excluding the battery. Every kilogram of battery comes with a cost penalty of 70 

                                                 
1 https://www.daimler.com/products/trucks/mercedes-benz/mercedes-benz-electric-truck.html 
2 https://cleantechnica.com/2017/08/30/class-7-short-haul-electric-truck-cummins-revealed/ 
3 https://electrek.co/guides/tesla-semi/  

https://www.daimler.com/products/trucks/mercedes-benz/mercedes-benz-electric-truck.html
https://cleantechnica.com/2017/08/30/class-7-short-haul-electric-truck-cummins-revealed/
https://electrek.co/guides/tesla-semi/


[SEK/year] representing lost income due to reduced payload.  

The battery cycle life is assumed to be related to the cycle depth according to the 

following vectors: 

DoD = [0 5 10 20 30 40 50 60 70 80 90 100]; 
NoC = [1e7 5.8e5 1.7e5 5.05e4 2.3e4 1.1e4 6.1e3 4e3 3e3 2.5e3 2.1e3 1.8e3];  

You only have to count the deep DoD swings, i.e. those between recharges. 

c. The electric traction machine cost is 70 [SEK/kW] referring to maximum power. 

d. The Power Electronic Converter cost is 80 [SEK/kW] referring to maximum power. 

e. The combustion engine cost is 150 [SEK/kW] referring to maximum power. 

f.   The electric energy cost is 1 [SEK/kWh] and the diesel cost is 10 [SEK/liter]. 

g. The charging station cost is assumed to be 2000 SEK/kW. Assume that the trucks that 

need charging do charge while they are unloading/loading AND/OR during the lunch 

break, which in both cases are assumed to take 45 minutes. 

h. The transmission cost is WRONGLY assumed to be the same for any type of drive train. 

This simplifying assumption will not influence the outcome significantly. 

i.   The depreciation period (sv: avskrivningstid) for vehicles is 8 years and for charging 

infrastructure is 20 years. 

3 Design and cost optimize the four different vehicles. With the conventional you just have to 

optimize the combustion engine size to be able to follow the drive cycle well. With the hybrid 

you have to find a good balance between the combustion engine, electric machine size and 

battery energy storage. 

NB 1! With the hybrid you cannot allow more than 10 % DoD to preserve battery lifetime, 

nor can you allow more than C=4 charging power. This defines your battery size. With the 

plug in hybrid and the electric you have to include a charging philosophy. 

NB 2! With the Plug In Hybrid and the Full Electric you cannot charger the battery faster than 

C=1.5. 

4 Write a report presenting the thoughts behind your solution and the results, supported with a 

presentation of your simulation model, your control strategy and simulation results. Submit 

the report by e-mail to Philip no later than Oktober 20th. Use the filename 

student1_student2_assigment2…”. The report must be complete including front page and 

table of contents, all in one file. The report must be in “pdf” or Microsoft Word format.  

 


