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1. Introduction 
I started a post that involved Mr. Musk by collecting various information on Tesla. I have 
been following his efforts to build his own batteries since fall of last year. See the link to 
a paper below, section 3.3, and there is a summary of this information at the end of this 
paper. Elon has been tweeting about a big event that he is now calling Battery Day. It 
was supposed to happen in mid-May, but then the pandemic happened, and Elon’s war 
with Alameda County (my county in California) happened (see below), and SpaceX's 
Demo-2 Crew-Dragon mission with NASA astronauts Bob Behnken and Doug Hurley 
happened. 

https://www.energycentral.com/c/ec/trucks-and-teslas  

Elon decided to delay Battery Day until sometime in June. Also he plans to break it into 
two events. The first will be an on-line event. Then, a month or two later, maybe a big 
mass-gathering and show that characterize his normal events. Elon clearly doesn’t need 
any extra PR right now. Yes, he’s crazy, crazy smart.1 

So this part will cover (as a minimum) the fun games that Elon and Alameda County 
have played, the fun visit that Elon’s astronaut friends are currently making to the 
International Space Station, Elon’s main large Battery Energy Storage Systems (BESS) 
and finally a review of Tesla’s prior work to develop his own batteries. 

Part 2 will probably be a short post after Battery Day. 

2. Elon vs. Alameda County 
I’ve often described our political processes in California in a phrase that ends in: “…then 
all of the stake-holders quietly get together and define the best path forward.” With Elon 
involved you can forget this. Nothing he has ever done could be described as “quiet” 
(except his EVs, battery energy storage systems and solar panels/roofs). 

Per our current knowledge, the COVID-19 journey in our country started in the San 
Francisco Bay Area. Thus all of the counties in the central Bay Area tend to take this 
journey very seriously and try to preserve as much life as possible. San Francisco was 
one of the first major cities in the U.S. to start “shelter-in-place,” and very soon the whole 
state had implemented this remedy. 

California has slightly more than one COVID-19 death per 100,000 people. Alameda 
County has less that: one COVID-19 death per 155,000 people. As of May 11, the U.S. 
had 24.5 COVID-19 deaths per 100,000 people per Johns Hopkins University.2 A factory 

                                                 
1 Fred Lambert, Electrek, “Elon Musk delays Tesla ‘Battery Day’ to next month”, May 15, 2020, 

https://electrek.co/2020/05/15/tesla-battery-day-delay-elon-musk/  
2  D'Angelo Gore, Factcheck, “Where the U.S. Ranks in COVID-19 Deaths Per Capita”, May 11, 2020, 

https://www.factcheck.org/2020/05/where-the-u-s-ranks-in-covid-19-deaths-per-capita/  

https://www.energycentral.com/c/ec/trucks-and-teslas
https://electrek.co/2020/05/15/tesla-battery-day-delay-elon-musk/
https://www.factcheck.org/2020/05/where-the-u-s-ranks-in-covid-19-deaths-per-capita/
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that normally employs 11,000 people has some serious potential for COVID-19 
transmission.  

On Tuesday 5/12, Alameda County received Tesla’s safety plan for the Fremont factory 
and announced that “Tesla can begin to augment their minimum business operations 
this week in preparation for possible reopening as soon as the next week (week of May 
18). Until late in the week of May 11, Tesla and Alameda County health officials were 
engaged in serious dialog involving what would be required to get the plant open. Then 
Elon went rogue, threatening to move all of his operations out of California. 

Although there was a good probability Elon’s threat was a bluff, the county continued to 
(quietly) work on the opening plan, and finally granted permission for the plant to open 
on May 18, and per an email from Elon, reach full production by the end of that week. 

I’m not sure what the county and state plans to do about Tesla’s “early production” of 
autos, starting well before the opening date (reported to be over 200 vehicles). See 
article through link below: 

https://www.teslarati.com/elon-musk-spacex-subsidies-denied-tesla-fremont-factory-
reopening/  

As a side note, as I was driving from Livermore (primary residence) to Arnold (mountain 
home) on May14, just east of the Alameda County Line I passed a transporter truck 
loaded with new Model S EVs, headed east.  

3. SpaceX ISS Mission 
Saturday afternoon a dragon flew very high, on the back of a Falcon and ten Merlins to 
fetch a flag and return it to its home. 

As I write this section (evening of 5/30), the Crew Dragon was launched this afternoon, 
and is now on the way to the International Space Station (ISS), The idea for the opening 
line of this section came from the reference here.3 

When American astronauts Bob Behnken and Doug Hurley arrive at the International 
Space Station (ISS) this week, they will find an unusual message waiting for them. On 
the inside of the hatch where their SpaceX Crew Dragon spacecraft is scheduled to 
dock, a small stars and stripes flag has been sealed in a plastic bag with a cryptic 
message attached. “Flown on STS-1 and STS-135. Only to be removed by a crew 
launched from KSC.” 

It sounds enigmatic but the meaning is straightforward. The flag, which measures 8 
inches by 12 inches, was flown on board the first space shuttle mission (STS-1) in 1981. 
And it was carried aloft in 2011 when the shuttle Atlantis rendezvoused with the space 
station on the last shuttle mission (STS-135). KSC simply stands for the Kennedy Space 
Centre. 

Departing astronauts on Atlantis had left the flag and message before flying their craft 
back to the US, where it was grounded with the other remaining shuttle craft in the wake 

                                                 
3 Robin McKie, The Guardian via MSN News, “Elon Musk's Crew Dragon puts America back in the space 

race”, May 24, 2020, https://www.msn.com/en-gb/news/world/elon-musks-crew-dragon-puts-america-

back-in-the-space-race/ar-BB14wmr9  

https://www.teslarati.com/elon-musk-spacex-subsidies-denied-tesla-fremont-factory-reopening/
https://www.teslarati.com/elon-musk-spacex-subsidies-denied-tesla-fremont-factory-reopening/
https://www.msn.com/en-gb/news/world/elon-musks-crew-dragon-puts-america-back-in-the-space-race/ar-BB14wmr9
https://www.msn.com/en-gb/news/world/elon-musks-crew-dragon-puts-america-back-in-the-space-race/ar-BB14wmr9
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of the Challenger and Columbia tragedies. Only when Americans returned – in a new 
fleet of their own spaceships – was that flag to be brought back to Earth, it was decreed. 

Doug Hurley was a crew member of that same STS-135 that left the flag. More recently, 
he was embedded with the SpaceX Crew Dragon Project along with Bob Behnken. 
Charles Ferguson, who was commander of Atlantis on its last mission, has been 
embedded with Boeing’s Starliner Program that was competing with the Crew Dragon for 
the first modern U.S. manned space flight. 

Doug Hurley is now the commander of Crew Dragon. Both Doug and Charles have 
remained in the US manned space program and were rivals to bring back the flag, 
Ferguson remains unflustered. “Regardless of who might get there first, it’s a win for 
America,” he says.  

When I write a post about electric vehicles (EVs), I file it under “Mobility”. Although I’ve 
covered various sorts of flying EVs, I’ve not covered those forms of mobility that carry 
people off of our planet, especially those that burn kerosene. However note that 
SpaceX’s next generation spacecraft (Starship) will burn liquid methane, which is much 
cleaner-burning and could be derived from a renewable source (biomethane). So far the 
development of Starship has been very painful (and fiery). 4 

Per the reference here,5 Welcome to space history, SpaceX Crew Dragon. 

Elon Musk's space company passed the crucial first part of its final test flight for NASA's 
Commercial Crew Program on Saturday. The Crew Dragon spacecraft successfully 
launched atop a fiery Falcon 9 rocket from Florida with two NASA astronauts on board. 

Crew Dragon lifted off at the scheduled time of 12:22 p.m. PT…The space capsule is 
scheduled to dock with the ISS at 7:27 a.m… 

The Falcon 9 booster used to propel Crew Dragon successfully returned for a clean 
landing on SpaceX's “Of Course I Still Love You” droneship. 

As I write this, it is now 7:39 on Sunday Morning (PT), and the Crew Dragon has just 
successfully docked with ISS. 

4. Other EV News 
Mr. Musk’s electric vehicles and EV facilities continue to expand on all fronts.  

4.1. Truck Plant 
Elon has done everything he can to expand and augment the Fremont Plant, but he 
needs another plant to build the Cybertruck and (eventually) the Model Y. I would guess 
he might also build the Semi here.  

                                                 
4 SpaceX, Starship, https://www.spacex.com/starship  
5 Amanda Kooser, C/NET, “SpaceX, NASA make history with launch of two astronauts to ISS Saturday”. 

May 30, 2020, https://www.cnet.com/news/spacex-invites-2020-grads-to-launch-their-photos-on-historic-

iss-flight/  

https://www.spacex.com/starship
https://www.cnet.com/news/spacex-invites-2020-grads-to-launch-their-photos-on-historic-iss-flight/
https://www.cnet.com/news/spacex-invites-2020-grads-to-launch-their-photos-on-historic-iss-flight/
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Here is what I know per the reference here,6 “According to a reliable source familiar with 
the matter, Tesla CEO Elon Musk is set on bringing the next Tesla Gigafactory, or now 
Terafactory, to Austin, or at least close to the city. 

“The people familiar with the project said that Musk has tasked the engineering team 
working at Gigafactory Nevada to start the process for the new factory, which is 
expected to make the Tesla Cybertruck electric pickup truck and the Model Y… 

“We are told that the decision for the site is not set in stone since Tesla was apparently 
given a few options in the greater Austin area, but Musk is said to want to start 
construction extremely soon and aims to have Model Y vehicles coming out of the plant 
by the end of the year…” 

Also note that Elon has a major SpaceX facility in Texas,7 “The SpaceX South Texas 
Launch Site is a rocket production facility, test site, and spaceport near Boca Chica, 
Texas, on the US Gulf Coast approximately 22 miles east of Brownsville, Texas, for the 
private use of SpaceX.” This is about 300 miles south of Austin. 

Also per the reference here,8 “Musk thinks big, and he has long said he envisions a fleet 
of vertically integrated gigafactories turning out cars, batteries and more around the 
world. Now, he’s thinking even bigger, saying the next Tesla location could be a 
“terafactory,” the scale of which would dwarf the already massive gigafactories he had 
planned. Where will Terafactory One land? The Austin, Texas area, land of low (or at 
least lower) housing prices and no income tax, is said to be a favorite of the sites under 
consideration. North Carolina and Oklahoma are also in the running…” It should also be 
noted that Austin is the major tech hub in Texas, and Elon already has some operations 
there. 

4.2. New Hot Rod 
Elon likes to name his vehicle components and modes (see SpaceX... above). Also the 
Model S has become his halo/supercar pending the arrival of the new Tesla Roadster 
(now delayed until 2022). The latest high performance version of the Model S, with the 
Ludicrous Mode, Raven Motors (permanent magnet reluctance motors, like the ones in 
the Model 3), and fully adaptive air suspension with the new Cheetah stance has just 
achieved a record quarter mile time of 10.4-seconds, and a record zero-to-60 time of 
2.41-seconds. See the link below for details. 

https://electrek.co/2020/05/18/tesla-model-s-performance-achieves-new-record-quarter-
mile-cheetah-stance/  

Tesla plans to release an even faster (Plaid) version sometime in the future. Note that in 
the movie “Spaceballs”, the Plaid Mode was the only mode faster than the Ludicrous 
Mode. 

                                                 
6 Fred Lambert, Electrek, “Tesla’s next factory is going to be in Austin, Texas, and it’s going to happen 

quickly”, May 15, 2020, https://electrek.co/2020/05/15/tesla-factory-austin-texas/  
7 Wikipedia article: https://en.wikipedia.org/wiki/SpaceX_South_Texas_Launch_Site 
8 Bill Roberson, Forbes, “Tesla Roundup, Hot Stock, Bigger Terafactories, Fremont Factory Reopens”, 

May 20, 2020, https://www.forbes.com/sites/billroberson/2020/05/20/tesla-roundup-hot-stock-bigger-

terafactories-better-battery-tech-fremont-factory-reopens/#58550d174322  

https://electrek.co/2020/05/18/tesla-model-s-performance-achieves-new-record-quarter-mile-cheetah-stance/
https://electrek.co/2020/05/18/tesla-model-s-performance-achieves-new-record-quarter-mile-cheetah-stance/
https://electrek.co/2020/05/15/tesla-factory-austin-texas/
https://www.forbes.com/sites/billroberson/2020/05/20/tesla-roundup-hot-stock-bigger-terafactories-better-battery-tech-fremont-factory-reopens/#58550d174322
https://www.forbes.com/sites/billroberson/2020/05/20/tesla-roundup-hot-stock-bigger-terafactories-better-battery-tech-fremont-factory-reopens/#58550d174322
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4.3. Gigafactory Berlin 
Tesla has completed site preparation for Gigafactory Berlin, just ahead of 
groundbreaking per the article linked below. This article has additional details and a 
video showing the scale of this plant. 

https://electrek.co/2020/05/19/tesla-gigafactory-berlin-scale-groundbreaking/  

I also looked at the official Tesla Gigafactory Berlin site (linked below) to see if there 
were additional details of this facility, and there were a few, including the official name. 
There was also some additional information on other Tesla-Europe facilities: Gigafactory 
Berlin-Brandenburg is the next phase of Tesla’s presence in Europe. We already 
operate an assembly facility for Model S and Model X in Tilburg, the Netherlands. In 
addition, Tesla Grohmann Automation in Prüm, Germany, specializes in automation of 
our production processes. In total, we currently already employ around 5,500 people in 
Europe. 

https://www.tesla.com/gigafactory-berlin  

Located at a 300-hectare site in the municipality of Grünheide, construction of 
Gigafactory Berlin-Brandenburg is expected to begin in 2020 with production targeted for 
2021. Phase 1 will focus on production of Model Y, with a target capacity of 10,000 
vehicles per week. We estimate that during Phase 1, we will employ up to 12,000 
people, with roles being filled by local residents and employees from wider Europe. We 
want the best talent collaborating and working together to achieve the mission. 

4.4. Gigafactory Nevada 
The Gigafactory (a.k.a. Gigafactory 1) is jointly occupied by Tesla and Panasonic, and 
this partnership seems to be doing well, in spite of Tesla’s using LG Chem batteries in 
China, and the plans to start manufacturing its own batteries (see section 6). The first 
Gigafactory has been profitable for the last two quarters. This factory quickly returned to 
production in lock-step with the Fremont Plant. 

This facility currently has the capacity to produce 35 Gigawatts of batteries per year, and 
the partnership is looking to expand this. See the article linked below for additional 
details. 

https://www.cnet.com/roadshow/news/tesla-gigafactory-nevada-panasonic-profits/  

5. Tesla Powerpack & Megapack 
The primary Tesla platform for large-scale battery energy storage system (BESS) 
applications is Powerpack, and the primary platform for very-large-scale (a.k.a. utility-
scale) BESS applications is Megapack. Descriptions of these two platforms are in the 
subsections below. 

5.1. Powerpack 
The current specifications are from the site referenced here.9 Note that the Powerpack 
installation consists of a single Inverter Cabinet and one Powerpack (battery) cabinet per 
232 kWh of energy capacity. 

                                                 
9 Tesla Powerpack, https://www.tesla.com/powerpack  

https://electrek.co/2020/05/19/tesla-gigafactory-berlin-scale-groundbreaking/
https://www.tesla.com/gigafactory-berlin
https://www.cnet.com/roadshow/news/tesla-gigafactory-nevada-panasonic-profits/
https://www.tesla.com/powerpack
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Specifications: 

AC Voltage 380 to 480V, 3 phases  

Energy Capacity Up to 232 kWh (AC) per Powerpack  

Communications: Modbus TCP/IP; DNP3; Rest API  

Operating Temperature: -30°C to 50°C / -22°F to 122°F  

Power: Up to 130 kW (AC) per Powerpack  

Enclosures Pods: IP67 

Powerpack: IP35/NEMA 3R 

Inverter: IP66/NEMA 4 

 Scalable Inverter Power from 70kVA to 700kVA (at 480V)  

System Efficiency (AC):10 88% round-trip (2 hour system) 

 89.5% round-trip (4 hour system)  

Depth of Discharge: 100%  

Certifications: Nationally accredited certifications to international safety, EMC, utility and 
environmental specification 

Dimensions 

Powerpack Unit: 

Length: 50.9 in 

Width: 38.1 in 

Height: 86.1 in 

Weight: 4,847 lb. 

Powerpack Inverter: 

Length: 41.1 in 

Width: 54.9 in 

Height: 86.2 in 

Weight (max): 2,470 lb. 

Price: from source here:11 $172,000, for quantity of one Powerpack Unit plus Inverter, 
Controller and Software. Three Powerpacks for $350,000. After incentives, this is 
$259,000 or $372 per kWh. 

Applications: 

Smart Energy Consumption: 

Peak Shaving 

Emergency Backup 

Demand Response 

                                                 
10 Net Energy delivered at 25°C (77°F) ambient temperature including thermal control 
11 Fred Lambert, Electrek, “Tesla reveals insane $172,000 Powerpack price and here’s why it makes 

sense”, March 31, 2020, https://electrek.co/2020/03/31/tesla-powerpack-price-commercial-solar/  

https://electrek.co/2020/03/31/tesla-powerpack-price-commercial-solar/
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Microgrid 

Power Production: 

Renewable Integration 

Capacity Reserve 

Grid Reliability: 

Ancillary Services 

Transmission and Distribution Support 

5.2. Megapack 
Megapack is a new product, being introduced in July of last year. So far it has at least 
two major project wins, described below. 

The basic specifications are, each Megapack has a capacity of 3 MWh, and is contained 
in a cluster of cabinets that are 23′-5 long and 5′-3″ deep. See image below, and note 
that this shows two back-to-back Megapacks. Each Megapack is composed of standard 
modules that are shipped from Gigafactory 1, and are designed to be quickly assembled. 
Per the reference here,12 Tesla indicated this will reduce the installation time by a factor 
of ten. 

 

The two major wins I’m aware of are: 

PG&E’s Moss Landing Project: This project is on the California Coast between 
Monterey and Santa Cruz. It will initially be182.5MW / 730MWh. The initial installation 
will require about 280 Megapacks. The project is designed to expand to 1.2 GWh. 
Tesla‘s proposal originally stated that it aimed to complete the project by the end of 
2020. With the new approval, Tesla and PG&E aim to break ground (in March) and still 
hope to be done for the end of the year.13 

                                                 
12 Tesla Megapack site, https://www.tesla.com/megapack  
13 Fred Lambert, Electrek, “Tesla’s massive 1GWh Megapack battery project with PG&E is approved”, Feb 

27, 2020, https://electrek.co/2020/02/27/tesla-1gwh-megapack-battery-project-pge-approved/  

https://www.tesla.com/megapack
https://electrek.co/2020/02/27/tesla-1gwh-megapack-battery-project-pge-approved/


 

8  

 

Southern California Edison (SCE) Ventura County project: This project is part of a 
larger effort to greatly reduce the amount of natural gas fueled generation that SCE and 
California use. Per SCE …the Ventura system will bid into California’s day-ahead 
markets, and can also make a set amount of emergency calls a year in the event of 
wildfires or other grid constraints. This project has 100MW power output with 400MWh of 
energy storage. The project is scheduled to start this July.14 

Note that California BESS have a peak power run-time of 4 hours, per an earlier CPUC 
edict. However the expanded capacity of the above Moss Landing project would have a 
run time of six-hours (unless the power output is increased substantially). This would 
make the first major Lithium-Ion BESS that I am aware of with such a long run time. 

6. Prelude to Battery Day 
Prior to Tesla’s Battery Day, an earlier post described what we knew about these 
developments. This is referenced and linked in the Introduction to this paper. This 
section summarizes this information. 

In early 2019 Jeff Dahn and his team at the Dalhousie University (Nova Scotia, Canada), 
developed an advanced design for NMC (Nickel Manganese Cobalt Oxide) Lithium Ion 
batteries. Tesla has filed for a new patent on which Jeff Dahn and his team are listed as 
inventors. The following quotes are from this 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… 

They claim it reduces costs, enhances performance and lifetime of Li-ion batteries. 

Also: 

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. 

Late in 2019 Elon said that Tesla had a new battery coming in 2020 that will last a million 
miles. Thereafter this was referred to as the million mile battery. 

Also (in October 2019): 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. 

…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…' 

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

                                                 
14 Sophie Vorrath, Renew Economy, “Tesla Megapacks tapped for California big battery project”, May 15, 

2020, https://reneweconomy.com.au/tesla-megapacks-tapped-for-california-big-battery-project-21703/  

https://reneweconomy.com.au/tesla-megapacks-tapped-for-california-big-battery-project-21703/
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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… 


