The Tesla Truck – Value Proposition in Europe

Comparison

The new Tesla truck due to launch in 2019 is one of a new generation of electric freight vehicles set to revolutionise the transport industry. 

There has been much discussion about the cost of the truck (now set at an indicative $150,000 to $200,000, depending on model. Some articles also discuss how the cost of ownership will stack up against conventional diesel trucks – taking into account both the purchase price, and running costs, nearly all written from a US perspective. 

What of the rest of the world?

Could it be that the value proposition might be stronger in Europe and elsewhere rather than in the USA?

Lets look at some of these costs.
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Capital cost truck £80,000 £140,000

Supercharger per truck £0 £20,000

retained value after 4 years £26,667 £53,333

Annual lease 4 years  £20,000 £40,000

Fuel cost 100,000 miles  £56,250 £15,000

Annual fuel + lease £76,250 £55,000


Based on 100,000 miles per year. Assumes that the cost of insurance, drivers, and servicing works out much the same in both cases.

In practice, whilst the cost of employing a driver will be about the same, insurance is likely to cost more (until the safety advantages are demonstrated), and maintenance less for the Tesla. For the supercharger cost, I have taken the cost of a supercharger station ($270,000 / £200,000) and assumed each such station could support 10 trucks per day with a full charge. On fuel cost, I have assumed 30 litres per 100 km (150,000 km per year) and 1 kWh per km (roughly similar to the mechanical energy delivered by the diesel truck based on a typical 35% mechanical efficiency). 

Diesel cost £1.25 per litre

Electricity cost £0.10 per kWh

(British Costs for major users – continental Europe has similar fuel costs, and generally slightly higher electricity costs, and most likely higher annual travel distances)

In the above example, the cost per year with annual usage of 150,000 km is around 28% less for the Tesla – with 150,000 km per year equivalent to roughly 1 full shift per day. Greater proportional cost savings can be achieved with 2 shift operation when savings could approach 50% with annual savings close to £30,000 per truck or around 47%. This ignores any tax advantage or other incentives which may be achievable by electric trucks, especially when entering major urban centres. 

Other advantages

In Europe, major cities are increasingly clamping down on diesel particulate emissions so that the Tesla will be seen as far more welcome in London, Paris, Berlin, or Athens than any diesel truck. Clean air is a clear advantage of the Tesla. The Tesla will also not raise pollution levels for staff working in distribution warehouses as no particulate emissions will be released into the loading bay. 

Safety – The semi-autonomous features of the Tesla should make it far less likely that a Tesla will drift out of lane, get too close to the vehicle in front, or run over a cyclist, and as for jackknifing that should be impossible. In the yard too, Tesla's safety features should help prevent loaders etc from being run down, and may allow the vehicle to safely reverse onto the loading dock without the use of a banksman.

Emergency support – in the event of a disaster such as a hurricane or earthquake, Tesla trucks could potentially help get hospitals and other critical infrastructure up and running as soon as the roads are passable by acting as mobile battery backup to critical loads – swapped out every few hours as the battery runs down. In the former case, they could even be pre-positioned at hospitals at risk of power loss ready to provide back up if and when power loss occurs. 

Grid stabilisation – Tesla trucks along with any electric competitors could be sent signals from the grid operator to help optimise their charging patterns speeding or slowing the charging of off duty trucks depending on grid conditions. 

Disadvantages

Charging infrastructure – truck chargers will need to deliver anything up to 1.6 MW per truck to give 400 miles extra range from a 30 minute charge, (assumes a 1 MWh battery) and that places large demands on the power grid, especially when several trucks are charging simultaneously at the same truck stop. There are likely to be limitations as to where supercharger truck stops can be supported by the grid. 

Longer refuelling times – perhaps not too much of an issue as European truck drivers have to take a 45 minute mandatory break after 4 hours and 30 minutes of driving, and are limited to a maximum 10 hours driving in any 24 hour period. In any case, a full 500 mile range will in most cases (outside mountainous regions), exceed the range achievable by a single driver in a full shift. 

Overcoming the disadvantages 

One option for locating supercharger truck stops may be to piggy back of the rail network – In the UK, this is either 25 kV AC overhead, or 750 V DC carried by a third rail. Fortuitously, these lines are used to rapid fluctuations in power demand, carry several MW of power, and are less used at night when truck drivers are most likely to need a top up charge en route between distribution centres and retail outlets – so potentially offering synergistic savings on infrastructure costs. 

Re the refuelling time, major supermarkets and the like have the grid connection capacity to offer a significant top up each time a vehicle unloads – so reducing the frequency with which it is necessary to stop specifically to top up the batteries.
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