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Trucks and Teslas – Rev b 

By John Benson 

October 2019 

1. Introduction 
The last post I did for EVs (linked below) was at the end of June of this year. Since it is 
now four months later, I suppose it's time for another update. The last post focused on 
light vehicles, and this one will mainly be on heavy vehicles, with a last section on 
Teslas. 

https://www.energycentral.com/c/cp/ev-update-2019  

At the overview level, there is some good news and some bad news. The good news is 
that the power sector is no longer the largest greenhouse gas source in the U.S. The 
bad news is that the transportation sector is the largest producer of these gasses. The 
percentages are now respectively, 28% and 29%. For more information on this go to the 
source referenced here.1 Also note that this source will be used elsewhere in this paper. 

2. Heavy Vehicles 
This section will mainly cover delivery trucks. There will be a short subsection at the end 
of this section that will update information on busses, and provide a link to a paper from 
about a year ago where we covered these extensively. 

2.1. Delivery Trucks 
Delivery trucks, especially like those that are used by UPS, FedEx, USPS and similar 
organizations, are one group of medium-vehicles where most use-profiles allow electric 
power technology to provide a good payback. The reasons follow. 

 Most of the work-day is spent in low-speed, stop-and-go travel, with much down-
time for delivery personnel to hand-deliver items. 

 EV's quiet operation is a real plus in residential neighborhoods. 

 EV's fast acceleration and regenerative breaking mean that more deliveries can 
be made per day (regenerative breaking mostly repays the inefficiency caused by 
fast acceleration). 

 Very low fuel cost 

 Very low maintenance cost 

 Very high reliability 

                                                 
1 Madhur Boloor & Patricia Valderrama & Ada Statler & Samuel Garcia, NRDC (Natural Resources 

Defense Council), Two part blog: Part 1: "Beyond Cars: Electrifying Pickups and Buses", Aug 22, 2019, 

https://www.nrdc.org/experts/madhur-boloor/beyond-cars-electrifying-pickups-and-buses 

Part 2: "Beyond Cars: Electrifying Trucks and Planes", Aug 26, 2019, 

https://www.nrdc.org/experts/madhur-boloor/beyond-cars-electrifying-trucks-and-planes  

https://www.energycentral.com/c/cp/ev-update-2019
https://www.nrdc.org/experts/madhur-boloor/beyond-cars-electrifying-pickups-and-buses
https://www.nrdc.org/experts/madhur-boloor/beyond-cars-electrifying-trucks-and-planes
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 Large text advertising "Zero Emissions" is good for public relations. 

There are additional gains to be had through the fact that each of the above 
organizations have a huge number of vehicles, and greatly reducing their climate change 
impact (and advertising the net gain on national media) will enhance each organizations 
image for environmental-sensitivity. 

The following are recent moves by organizations similar to the above: 

Amazon: Amazon has been experimenting with direct product delivery for years. 
Especially with locations close to its large logistic centers (there are three of these just 
over the hill from me in Tracy, CA). 

Now Amazon has placed a major order for delivery vans: 

"Rivian said Thursday (Sep 19) it will design, build and service a new electric van 
exclusively for Amazon. A representative confirmed with Roadshow this will not be a 
new vehicle for the public, but a dedicated electric delivery van for the online retailer. 
Amazon CEO Jeff Bezos said the company plans to purchase 100,000 of these 
unnamed Rivian electric vans and the electric-car startup plans for the first to hit the road 
by 2021.2 

"Rivian confirmed the electric van production won't interfere with its R1T and R1S truck 
and SUV production. The company also plans to build the electric van at the same 
Illinois-based facility where R1T and R1S vehicles will leave the assembly line. Come 
late 2022, Rivian expects to have 10,000 of the electric vans roaming streets with 
Amazon packages onboard." 

U.S. Postal Service wrapped up mail truck prototype testing for its Next Generation 
Delivery Vehicle program in March of this year. USPS is testing 50 vehicles from five 
vendors.  

The prototypes include a mix of alternative fuel and hybrid technologies, including all-
electric options. 

The competition is for a manufacturing contract for the 180,000 new mail trucks and the 
contract is worth up to $6.3 billion over five years.3 

The competitors are reportedly:4 

 Mahindra Automotive North America 

 Oshkosh Corp. and its partner Ford Motor Co. 

 AM General 

                                                 
2 Sean Szymkowski, CNET Roadshow, "Amazon orders 100,000 Rivian electric vans, will hit the road in 

2021", Sep 19, 2019, https://www.cnet.com/roadshow/news/amazon-rivian-electric-van-delivery-bezos-

2021/  
3 Cyndia Zwahlen, Trucks.com, "Postal Service Wrapping Up Testing of New Mail Truck Prototypes", Feb 

4 2019, https://www.trucks.com/2019/02/04/postal-service-wrapping-testing-mail-truck-prototypes/  
4 Jamie L. LaReau, Detroit Free Press, "Postal Service decision could mean thousands of auto jobs in Flint, 

Lordstown", Aug 8m 2019, https://www.freep.com/story/money/cars/general-motors/2019/08/08/postal-

service-contract-auto-jobs-flint-lordstown/1954959001/  

https://www.cnet.com/roadshow/news/amazon-rivian-electric-van-delivery-bezos-2021/
https://www.cnet.com/roadshow/news/amazon-rivian-electric-van-delivery-bezos-2021/
https://www.trucks.com/2019/02/04/postal-service-wrapping-testing-mail-truck-prototypes/
https://www.freep.com/story/money/cars/general-motors/2019/08/08/postal-service-contract-auto-jobs-flint-lordstown/1954959001/
https://www.freep.com/story/money/cars/general-motors/2019/08/08/postal-service-contract-auto-jobs-flint-lordstown/1954959001/
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 Karsan Otomotiv and its partner Morgan Olson of Sturgis. 

 VT Hackney Inc. and its partner Workhorse. 

UPS: "Considering that UPS, for example, logs more than 3 billion miles across its fleet 
in a year, it’s unsurprising that delivery companies would have a keen appetite for 
reducing their expenses per mile traveled."5 

UPS has placed an order for 950 electric delivery trucks from Workhorse per the 
reference here.6 According to this reference: 

"Shipping giant UPS said it will buy 950 electric delivery trucks from Workhorse Group in 
what looks to be a key order for the electric vehicle startup. 

"This tops an earlier UPS order for 50 of the trucks that was part of a test program. 
Workhorse describes the vehicles as Class 5 N-Gen electric vans. UPS and Workhorse 
collaborated on the design of the zero-emissions vehicle. 

“ 'This is a significant deal because it will be the largest order of electric vehicles in that 
class in the United States,' Duane Hughes, president of Workhorse, told Trucks.com. 

"The electric vehicles weigh 5,500 pounds, are equipped with 1,000-cubic foot cargo 
bays and can carry about 5,000 pounds of payload. 

"With 60-kilowatt-hour battery packs the N-Gen vans can travel up to 100 miles before 
they need to be recharged. The cost will be about $6 to travel 100 miles, which is 
significantly lower than the expense of fuel to run gas or diesel-powered trucks. 

"While UPS has committed to the order, it’s contingent upon the first 50 trucks. UPS can 
cancel the order at any time if there are performance issues with the initial 50 test 
vehicles, according to an 8-K filing submitted by Workhorse. 

"The all-electric delivery vehicles will cost about the same as conventional trucks but will 
have a lower operational cost over their expected life because they will be less 
expensive to maintain, Hughes said. 

"UPS would save about $170,000 a van compared with a similar diesel delivery truck if it 
kept the Workhorse vehicles for 20 years, their expected lifespan, he said. 

“ 'There are fewer parts in an electric vehicle – you don’t have a transmission or a gas or 
diesel engine to maintain, which significantly reduces maintenance costs,' Hughes said. 

"A UPS spokeswoman confirmed the deal with Workhorse but declined further comment. 

"Workhorse, headquartered in Loveland, Ohio, plans to start delivering the electric 
vehicles to UPS in fall 2019." 

                                                 
5 Madhur Boloor & Patricia Valderrama & Ada Statler & Samuel Garcia, Natural Resources Defense 

Council (NRDC), "Beyond Cars: Electrifying Trucks and Planes", https://www.nrdc.org/experts/madhur-

boloor/beyond-cars-electrifying-trucks-and-planes  
6 Clarissa Hawes, Trucks.com, "UPS Places Order for 950 Workhorse Electric Delivery Trucks", June 14, 

2018, https://www.trucks.com/2018/06/14/ups-order-950-workhorse-electric-delivery-trucks/  

https://www.nrdc.org/experts/madhur-boloor/beyond-cars-electrifying-trucks-and-planes
https://www.nrdc.org/experts/madhur-boloor/beyond-cars-electrifying-trucks-and-planes
https://www.trucks.com/2018/06/14/ups-order-950-workhorse-electric-delivery-trucks/
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DHL: has also made a commitment to buy Workhorse electric delivery vans, albeit fewer 
trucks.7 

"Logistics giant DHL has welcomed a new set of zero-emission vehicles into its delivery 
fleet, today announcing plans to deploy 63 electric cargo vans acquired from electric 
mobility startup Workhorse. The deal is part of DHL's wider plan to clean up the first- and 
last-mile portions of its operations. 

"DHL has outlined plans to use clean transport solutions for 70 percent of its first- and 
last-mile journeys by 2025, and reduce its emissions to zero by 2050. And it has taken 
some noteworthy steps to that end, investing in the development of its own electric 
vehicles, including vans and drones.  

"The model to catch the eye of DHL is Workhorse's NGen-1000, an electric delivery 
vehicle with a 100-mile (160-km) range, along with low floors and high ceilings for 1,008 
cubic feet (28.54 cu m) of storage space." 

"Fed Ex: announced on Nov 20, 2018 that it is expanding its fleet to add 1,000 Chanje 
V8100 electric delivery vehicles (see image below). FedEx is purchasing 100 of the 
vehicles from Chanje Energy Inc. and leasing 900 from Ryder System, Inc. The purpose-
built electric vehicles will be operated by FedEx Express for commercial and residential 
pick-up and delivery services in the United States.8 

 

“ 'FedEx continually seeks new ways to maximize operational efficiency, minimize 
impacts and find innovative solutions through the company’s Reduce, Replace, 
Revolutionize approach to sustainability,' said Mitch Jackson, FedEx Chief Sustainability 
Officer. 'Our investment in these vehicles is part of our commitment to that approach of 
serving our customers and connecting the world responsibly and resourcefully.' 

"The vehicles are manufactured by FDG in Hangzhou, China, and purchased through 
Chanje Energy Inc., the company’s subsidiary for global business. Ryder System, Inc. 
will provide support services for all of the vehicles. 

"The EVs can travel more than 150 miles when fully charged and have the potential to 
help FedEx save two thousand gallons of fuel while avoiding 20 tons of emissions per 
vehicle each year. The maximum cargo capacity is around 6,000 pounds. All of the EVs 
will be operated in California." 

                                                 
7 By Nick Lavars, New Atlas, "DHL goes a little greener with 63 new Workhorse electric delivery trucks", 

February 04, 2019, https://newatlas.com/dhl-greener-workhorse-delivery-trucks/58332/  
8 Chanje press release, "FedEx Acquires 1,000 Chanje Electric Vehicles", Nov 20, 2018, 

https://chanje.com/press/fedex-acquires-1000-chanje-electric-vehicles/  

https://newatlas.com/dhl-greener-workhorse-delivery-trucks/58332/
https://chanje.com/press/fedex-acquires-1000-chanje-electric-vehicles/


 

5  

 

FedEx also has a fuel cell powered electric truck delivered over a year ago. This was 
built by Workhorse and Plug Power. Go through the link below for a press release. 

https://www.ir.plugpower.com/Press-Releases/Press-Release-Details/2018/Plug-Power-
and-Workhorse-Provide-FedEx-Express-With-First--ProGen-Fuel-Cell-Powered-Electric-
Delivery-Van/default.aspx  

2.2. Battery Electric Busses (BEB) 
The following paper from a bit over a year ago covered BEBs and their infrastructure 
extensively in sections 4 and 5. 

https://www.energycentral.com/c/cp/ev-update 

Also, at the end of the above linked post we covered an application that my employer, 
Microgrid Lab (and others) had developed to plan how organizations with large fleets of 
BEBs could plan their charging, and mitigate any overloads. We are in discussions with 
various organizations, but a large majority of these are still in the planning stage. 
Although this stage involves purchasing a few BEBs and a few charging stations to 
better understand these challenges, and various options described in the above linked 
paper, to our knowledge, no major transit agency in the U.S. has seriously started mass 
deployments. 

World-wide approximately 400,000 BEBs have been deployed, but a large majority of 
these are in China, with the EU being the other significant market.9 In 2018 
approximately 80,000 BEBs were delivered world-wide, but 99% of those were delivered 
in China.10 Some major cities in China, Shenzhen for instance, already have 100% 
electric buses. 

However, California and New York City intend to transition to 100% zero-emission buses 
by 2040, and some cities in California (Antelope Valley Transit Authority, north of LA for 
instance), are already well on the way to meeting this goal. 

3. Teslas 
For those readers that have noted that I write about Tesla, Inc. quite a bit, my 
justification for doing this is that they are pushing the ground-mobility industry into 
electrification far faster than any other manufacturer. Furthermore they leverage this to 
push battery energy storage systems (BESS) into the electric utility landscape as fast as 
any other firm. Also, every month or two I am able to bookmark enough information 
about Tesla to make them a major part of a weekly post.  

The following subsections each cover a recent newsworthy item about Tesla. 

                                                 
9 Ben Kellison, Greentech Media, "4 Takeaways From Amazon’s Huge Electric Delivery Van Order", Sep 

26, 2019, https://www.greentechmedia.com/articles/read/4-takeaways-from-amazons-huge-electric-delivery-van-

order-with-rivian?utm_medium=email&utm_source=Daily&utm_campaign=GTMDaily#gs.65kpaq  
10 Andrew Evers, CNBC, "Why the US has been slow to adopt electric buses", Sep 28, 2019, 
https://www.cnbc.com/2019/09/28/electric-buses-are-taking-over-china-and-the-us-is-trying-to-catch-up.html  

https://www.ir.plugpower.com/Press-Releases/Press-Release-Details/2018/Plug-Power-and-Workhorse-Provide-FedEx-Express-With-First--ProGen-Fuel-Cell-Powered-Electric-Delivery-Van/default.aspx
https://www.ir.plugpower.com/Press-Releases/Press-Release-Details/2018/Plug-Power-and-Workhorse-Provide-FedEx-Express-With-First--ProGen-Fuel-Cell-Powered-Electric-Delivery-Van/default.aspx
https://www.ir.plugpower.com/Press-Releases/Press-Release-Details/2018/Plug-Power-and-Workhorse-Provide-FedEx-Express-With-First--ProGen-Fuel-Cell-Powered-Electric-Delivery-Van/default.aspx
https://www.energycentral.com/c/cp/ev-update
https://www.greentechmedia.com/articles/read/4-takeaways-from-amazons-huge-electric-delivery-van-order-with-rivian?utm_medium=email&utm_source=Daily&utm_campaign=GTMDaily#gs.65kpaq
https://www.greentechmedia.com/articles/read/4-takeaways-from-amazons-huge-electric-delivery-van-order-with-rivian?utm_medium=email&utm_source=Daily&utm_campaign=GTMDaily#gs.65kpaq
https://www.cnbc.com/2019/09/28/electric-buses-are-taking-over-china-and-the-us-is-trying-to-catch-up.html
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3.1. Third Quarter Shipments 
The following include each quarterly auto deliveries for this year for comparison with the 
recently announced third quarter.11 

 First quarter 2019, 63,000 worldwide deliveries 

 Second quarter 2019, 95,200 worldwide deliveries 

 Third quarter 2019, 97,000 worldwide deliveries 

Two other pieces of good news for Tesla's third quarter: (1) they overcame a halving of 
the federal EV incentive in July, and (2) per a tweet from Elon their new orders for the 
third quarter were approximately 110,000 EVs. 

3.2. Gigafactory 3 Progress and Related 
Tesla's current plan is to complete Gigafactory 3 in Shanghai within the next month, and 
have 3,000 model 3 EVs coming off of the assembly line every month by the end of this 
year. Leaked photos from mid-September inside the plant show partially completed 
Model 3s on the assembly line: see photo in the reference here.12 

Also, the reference at the end of this paragraph reported that Tesla came to an 
agreement with LG Chem to supply Gigafactory 3 with cells made at their factory in 
Nanjing, which is about 200 miles west of Shanghai. The battery manufacturer started to 
“mass produce batteries for Tesla’s Model 3 electric vehicles from its Nanjing plant in 
China” in mid-September.13 

Completion of this plant is expected to rapidly increase sales in Asia. Consider the 
following.14  

 "Tax breaks and Chinese government support for Tesla give the company 
substantial advantage over competitors. 

 "Shanghai facility opens up Asian markets for Tesla. 

 "Tesla will increasingly see Asia as central to the company's future. 

"Gigafactory 3 has risen Phoenix-like out of a Shanghai industrial estate at an 
extraordinary pace that no-one seemed to predict… 

"The pace of construction and the tax breaks being offered give Tesla tremendous 
growth opportunities in China. The Chinese authorities are backing the company 
strongly in numerous ways. More than that, the Shanghai facility can be the base for 
profitable growth in the fast-growing auto markets of Asia." 

                                                 
11 Simon Alvarez, Teslarati, Oct 3, 2019, "Tesla’s Q3 results and Wall St’s reaction", 

https://www.teslarati.com/tesla-tsla-q3-2019-results-wall-st-reaction/  
12 Fred Lambert, Electrek, "Tesla Gigafactory 3 leaked pictures show Model 3 bodies going down the line", 

Sep 18, 2019, https://electrek.co/2019/09/18/tesla-gigafactory-3-leaked-pictures-show-model-3-bodies/  
13 Fred Lambert, Electrek, " Tesla is switching to NCM battery cells for Chinese Model 3, LG starts mass 

production, report says", Sep 23, 2019, https://electrek.co/2019/09/23/tesla-ncm-battery-cells-chinese-

model-3-lg-mass-production-report/  
14 Nick Cox, Seeking Alpha, "Tesla Auto Sales Likely To Boom In Asia In 2020", Sep 11, 2019, 

https://seekingalpha.com/article/4290928-tesla-auto-sales-likely-boom-asia-2020  

https://www.teslarati.com/tesla-tsla-q3-2019-results-wall-st-reaction/
https://electrek.co/2019/09/18/tesla-gigafactory-3-leaked-pictures-show-model-3-bodies/
https://electrek.co/2019/09/23/tesla-ncm-battery-cells-chinese-model-3-lg-mass-production-report/
https://electrek.co/2019/09/23/tesla-ncm-battery-cells-chinese-model-3-lg-mass-production-report/
https://seekingalpha.com/article/4290928-tesla-auto-sales-likely-boom-asia-2020
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3.3. Batteries 
I started seeing reports of a new Tesla battery technology in early September, but I 
usually discount new technology in the prototype stage until it reaches production. 
However, at least one more development reported this week made production more 
imminent. The two reports below are from one my usual reference websites, and are in 
chronological order as stated above. 

First report from early September.15 

Last week, we reported on Tesla’s battery research partner, Jeff Dahn and his team at 
the Dalhousie University, unveiling the impressive results of tests on a new battery cell 
that could last over 1 million miles in an electric vehicle. 

The new battery tested is a Li-Ion battery cell with a next-generation “single crystal” 
NMC cathode and a new advanced electrolyte. 

Now Tesla has filed for a new patent on which Jeff Dahn and his team are listed as 
inventors and it’s for a new battery cell that sounds a lot like what was tested in the other 
research. 

They describe the electrode in the patent application: 

 " 'In particular, positive electrodes made from single-crystal NMC532 have been shown 
to be particularly robust, in part because the grain size of NMC532 is larger than the 
grain size of other standard NMC materials that are more polycrystalline, having smaller 
grain sizes.'… 

They claim it “reduces costs, enhances performance and lifetime of Li-ion batteries”: 

 " 'This disclosure covers novel battery systems with fewer operative, electrolyte 
additives that may be used in different energy storage applications, for example, in 
vehicle and grid-storage. More specifically, this disclosure includes two-additive 
electrolyte systems that enhance performance and lifetime of Li-ion batteries, while 
reducing costs from other systems that rely on more additives. This disclosure also 
discloses effective positive electrodes and negative electrodes that work with the 
disclosed two-additive electrolyte systems to provide further systematic enhancements.' 
… 

"Earlier this year, Tesla CEO Elon Musk said that they built Model 3 to last as long as a 
commercial truck, a million miles, and the battery modules should last between 300,000 
miles and 500,000 miles. 

"However, the CEO claimed that Tesla has a new battery coming up next year that will 
last a million miles. 

And finally, the second report from a few days ago.16 

"Tesla has quietly acquired a battery manufacturing and engineering company based in 
Canada called ‘Hibar Systems’ in a push to start making its own battery cells.  

                                                 
15 Fred Lambert, Electrek, "Tesla patents new longer lasting battery with better performance and cheaper 

cost", Sep 13, 2019, https://electrek.co/2019/09/13/tesla-patent-battery-cell-better-performance-cheaper/  
16 Fred Lambert, Electrek, " Tesla quietly acquires battery production expert in push to make its own cells", 

Oct 5, 2019, https://electrek.co/2019/10/05/tesla-quietly-acquires-battery-manufacturer/  

https://electrek.co/2019/09/13/tesla-patent-battery-cell-better-performance-cheaper/
https://electrek.co/2019/10/05/tesla-quietly-acquires-battery-manufacturer/
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"There’s no detail available about the acquisition other than Tesla listing Hibar Systems 
as a subsidiary in its official filings with the Canadian Federal lobby registration, as first 
reported by Canada’s Electric Autonomy. 

"The manufacturing company wasn’t on Tesla’s subsidiary list in July and now it 
appeared on it on October 2 – meaning that the acquisition happened in the last 4 
months. 

"Hibar has since gone dark, killed its website and replaced it with a single page as it is 
being taken over by Tesla. 

"According to an archive version of its website, the company specialized in building 
manufacturing equipment for different processes in battery manufacturing: 

" 'Among Hibar’s latest technology offerings are its advanced Automated Vacuum Filling 
Systems for Lithium-ion battery applications for use in Hybrid Electric Vehicles, computer 
notebooks and similar products.' 

" 'More recently, it ventured into making a full 'high-speed Lithium-ion battery 
manufacturing system'. 

Last year, it was awarded $2 million CAD from the National Research Council of Canada 
Industrial Research Assistance Program (NRC IRAP) to build the system in Richmond 
Hill, Ontario, Canada: 

" '$2 million to support the development of a high-speed Lithium-ion battery 
manufacturing system to meet growing market demand for mass electric energy storage 
solutions.' 

It’s unclear if this battery manufacturing system has been deployed yet, but they have 
been making battery cell manufacturing equipment for a long time. … 

"Tesla’s expansion in battery manufacturing in Canada is not exactly surprising since the 
automaker has made a battery research deal with renowned Canadian li-ion battery 
pioneer Jeff Dahn. 

"In 2016, Dahn transitioned his research group from their 20-year research agreement 
with 3M to a new association with Tesla under the newly formed ‘NSERC/Tesla Canada 
Industrial Research’. 

"The acquisition also comes at a time when it’s becoming obvious that Tesla is working 
to establish its own battery cell manufacturing capacity. 

"After working with Panasonic for years and now recently adding LG Chem as a supplier 
for battery cells, the automaker recently all but confirmed that it’s going to manufacture 
its own battery cells. 

"Earlier this year, Tesla acquired an ultracapacitor manufacturer called Maxwell, but it 
has been speculated that the acquisition is more likely related to the company’s new Li-
ion electrode technology. 

"Last month, we reported on Tesla starting to list jobs for battery cell manufacturing  

"Now with the acquisition of Hibar, Tesla also owns a company with expertise in making 
battery cell production equipment." 


