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1. Introduction 
There are many good reasons for purchasing a battery electric vehicle (hereafter BEV). 
One arises from the fact that their basic design is much simpler than either an internal 
combustion (IC) powered vehicle or any type of hybrid. Thus their maintenance is much 
simpler than these other designs. They also tend to be much more reliable than IC 
vehicles or hybrids. 

In this paper we will explore reliability and maintenance requirements, and primarily 
focus Teslas for a number of reasons, including: 

 Since the first Model S was shipped in 2012, Tesla has shipped well over half a 
million BEVs, thus the short-term and long term reliability and maintenance 
requirements are thoroughly defined. Also, this number far exceeds any other 
BEV manufacturer’s shipments except Nissan (Leaf) which are under half a 
million and declining year over year, while Tesla’s are accelerating. 

 All Teslas since the Model S were designed to be only BEVs, and thus they are 
not repurposed IC powered vehicles. 

 Tesla has published their maintenance requirements, and are developing 
systems to support maintenance. 

 There is one major third party garage that maintains Teslas, and they publish 
their pricing. 

Note that at the last minute I added a section at the end of this post on Tesla’s fourth 
quarter 2019 deliveries. 

2. BEV Reliability 
Sometimes it’s helpful to have analogies. As I’ve written before, our second home in the 
Sierras (Arnold, CA) has much less reliable power than my primary home in Livermore, 
CA. Thus I have a mixture of very old (combustion powered) and the latest 
(rechargeable electric powered) appliances. I will use one of these appliance-types as 
an analogy for BEVs – the ones I use for illumination.  

If one goes back to the period before Edison (the man, not the utilities that bear his 
name), the only methods for illumination were combustion-based, and the most popular 
were oil/kerosene lamps. A collection of these, scattered about our house in Arnold, 
provide general lighting on powerless nights. I have a slightly more modern Coalman 
Lantern in the garage for emergencies. We also have an array of battery-powered LED 
lamps that are very good for reading and other functions requiring strong illumination. In 
between these are flashlights – which have been around since the early 20th Century 
(albeit incandescent, not LED). 

Although I find the combustion-powered technologies useful on powerless nights in 
Arnold, they are archaic. Even comparing the state-of-the-art Coalman Lantern with an 
early flashlight from the same period, quickly shows the former is finicky and dangerous 
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and the latter is convenient and safe. The lantern is a very complex combustion-powered 
device, and the flashlight is simply standardized energy storage devices (batteries), an 
illumination device (incandescent light bulb), and an on-off switch. 

The difference between an IC/hybrid vehicle and a BEV is similarly stark. Consider the 
following: 

 EVs have an energy efficiency of 90% to 95%. IC vehicles have an energy 
efficiency of 17% to 21%. 

 EVs have a fuel-cost that is typically 10% of IC vehicles. 

 EVs have approximately 1% of the moving parts as compared to IC vehicles, and 
this results in much better reliability. 

 EVs use regenerative breaking to recoup most of the kinetic energy dissipated 
when bringing a moving vehicle to a stop verses 100% of this energy being 
wasted by friction-only braking used by IC vehicles. Hybrid vehicles also use 
regenerative breaking, but typically less than BEVs. 

 The component with the highest cost in a BEV is the battery. The cost of these 
are currently about $165 per kWh. These are projected to decrease to $100 per 
kWh by 2023 per Bloomberg New Energy Finance.1 

Although many (including your author) find IC/hybrid vehicles useful today, they are 
really archaic, and within a few years will start to fade from our scene. 

However, BEVs are not magic, they are machines, and machines wear out. Tesla has 
really focused on making the most expensive components in their BEVs (batteries and 
electric motors) as reliable as possible, but what about everything else? The table below 
lists the types of components in these three types of vehicles along with brief comments 
about their likely reliability. 

Component BEV ICV HV Comments 

Engine N/A Yes Yes Hybrids likely to have longer engine life than 
ICV 

Transmission N/A Yes Yes Hybrids transmissions are more complex 

Battery (-ies) Yes Yes Yes ICV: only used for starting & other engine-off 
functions 

Elect. Motor(s) Yes Yes Yes ICV: only used for starting and auxiliaries 

Power 
Electronics 

Yes N/A Yes  

Suspension Yes Yes Yes  

Brake system Yes Yes Yes Brake wear is slightly lower for HVs and 
much lower for BEVs 

Connectivity Yes No No BEV connectivity allows over-the-air 
upgrades to many systems 

Auxiliaries Yes Yes Yes Include HVAC, lighting, audio and other 
electronic and motor-driven devices 

                                                 
1 Mark Kane, Inside EVs, “Bloomberg NEF: Average Battery Prices Fell To $156 Per kWh In 2019”, Dec 

4, 2019, https://insideevs.com/news/386024/bloombergnef-battery-prices-156-kwh-2019/  

https://insideevs.com/news/386024/bloombergnef-battery-prices-156-kwh-2019/
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Additional comments: Power electronics and connectivity systems are both silicon-based 
and thus benefit from the Moore’s Law rapid price decreases. Suspension and brakes 
will require similar maintenance-type for all three vehicle-types. Heating ventilation and 
air conditioning (HVAC) is fully electric in a BEV, which trades better response vs. better 
economy for heating with ICV and HV. 

3. Maintenance 
As expected from the above table ICVs and HVs require much more maintenance than 
BEVs. This can also be seen in the following subsection. 

3.1. Tesla Recommended Maintenance 
The following is from the Tesla Site linked here.2 These are parts that must be inspected 
and/or replaced. There are also a list of frequently asked questions on this site. 

“Cabin Air Filter 

“Your Tesla is equipped with an air filter that prevents pollen, industrial fallout, road dust 
and other particles from entering through the vents. Tesla recommends replacing your 
cabin air filter every 2 years. 

“High Efficiency Particulate Air (HEPA) Filter 

“If your Tesla is equipped with a HEPA filter, Tesla recommends replacing it every 3 
years. 

“Tire Rotation, Balance and Wheel Alignment 

“Tesla recommends checking your tires every 10,000-12,000 miles for rotating, 
balancing and aligning needs. Aggressive driving can lead to premature tire wear and 
may require more frequent tire service. Unbalanced and misaligned wheels affect 
handling, tire life and steering components. Refer to tire manufacturer's owner manuals 
and warranty documentation for additional details. 

“Brake Fluid Test 

“Tesla recommends testing brake fluid for contamination every 2 years and replacing as 
needed. 

“Air Conditioning Service 

“An air conditioning service replaces the desiccant to help the longevity and efficiency of 
the air conditioning system. Tesla recommends an air conditioning service every 2 years 
for Model S, every 4 years for Model X and every 6 years for Model 3. 

“Winter Care 

“Tesla recommends cleaning and lubricating all brake calipers every 12 months or 
12,500 mi for cars in cold weather regions. 

                                                 
2 Tesla, “Car Maintenance”, https://www.tesla.com/support/car-maintenance  

https://www.tesla.com/support/car-maintenance
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“Schedule Maintenance Service 

“Schedule a maintenance service appointment in the Tesla app.” 

Comments from the author:  

I believe the HEPA (cabin air) filter is only available as a replacement for the standard 
filter on the Model X. Per Mr. Musk: “Retrofit your Model X with the enhanced air quality 
package.  This package includes Bioweapon Defense Mode functionality enabled and a 
new HEPA filter. Replace your current filter with a HEPA filter that is capable of providing 
cleaner air within the Model X cabin when compared to the outside atmosphere.”3 

Many of my readers know that neither me nor my wife have a smart phone, but if I 
owned a Tesla, I would probably get one (albeit a very small one with good battery life), 
as the Tesla App is very useful for a number of applications. 

The article referenced at the end of this paragraph has a very good walk-through for 
Tesla maintenance (including a video) as well as other resources.4 

Also the “Rich Rebuilds” featured in the article referenced above is associated with the 
“Electrified Garage”, which is the major garage I mentioned in the last line of the Intro 
(link below). 

https://electrifiedgarage.com/  

3.2. Tesla Maintenance Support 
There are two methods for maintenance for a Tesla: 

 Maintenance at a Tesla Service Center 

 Mobile Service Support 

Regarding the former, the viability of this option depends on close you are to a Tesla 
Service Center. California has 27 Tesla Service Centers but Indiana and Iowa only have 
one each. Go through the link below for the number and locations in your state. 

https://www.tesla.com/findus/list/services/United%20States 

As more Teslas are shipped to states that currently have a limited number of service 
centers over the next few years, additional centers will be built. In the early days of Tesla 
Shipments they relied heavily on their Mobile Service Support vans, and as the numbers 
of delivered Teslas multiplied they were able to deploy additional service centers. 
However mobile service is still an important option because of its convenience. Go 
through the link below for information on this option. 

https://www.tesla.com/support/mobile-service 

                                                 
3 Fred Lambert, Electrek, “Tesla launches its HEPA air filter with ‘Bioweapon Defense Mode’ as an 

aftermarket upgrade for Model X”, Jan 28, 2017, https://electrek.co/2017/01/28/tesla-hepa-air-filer-

bioweapon-defense-mode-aftermarket-upgrade/  
4  Kyle Field, Clean Technica, “Rich Rebuilds Offers DIY Guide To Annual Tesla Model 3 Service”, Oct 

15, 2019, https://cleantechnica.com/2019/10/15/annual-tesla-model-3-service/  

https://electrifiedgarage.com/
https://www.tesla.com/findus/list/services/United%20States
https://www.tesla.com/support/mobile-service
https://electrek.co/2017/01/28/tesla-hepa-air-filer-bioweapon-defense-mode-aftermarket-upgrade/
https://electrek.co/2017/01/28/tesla-hepa-air-filer-bioweapon-defense-mode-aftermarket-upgrade/
https://cleantechnica.com/2019/10/15/annual-tesla-model-3-service/
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An additional component for service is trained technicians, and Tesla has been training 
these since the beginning, but this training has expanded substantially as the volume of 
delivered Teslas expanded. Now they are starting to expand this program to include 
community colleges.5 

4. Tesla Fourth Quarter Deliveries 
As I was starting the final proofing of this paper Tesla announced their fourth quarter 
deliveries. These are below along with the other quarterly deliveries from this year for 
comparison.6 

 First quarter 2019, 63,000 worldwide deliveries 

 Second quarter 2019, 95,200 worldwide deliveries 

 Third quarter 2019, 97,000 worldwide deliveries 

 Fourth quarter 2019, 112,000 worldwide deliveries 

Total yearly deliveries were 367,500 vehicles delivered in 2019, which is 50% growth 
over the previous year. Also the fourth quarter breakdown is: 

 Model S/X: 17,933 cars produced and 19,450 delivered 

 Model 3: 86,958 cars produced and 92,550 delivered 

 Total: 104,891 cars produced and 112,000 delivered 

                                                 
5 Fred Lambert, Electrek, “Tesla launches a new education program to train a new generation of electric car 

technicians”, March 26, 2018, https://electrek.co/2018/03/26/tesla-start-automotive-training-program/  
6 Fred Lambert, Electrek, “Tesla (TSLA) hits new all-time high of $450+ on impressive delivery numbers”, 

and " Tesla destroys expectations, announces record deliveries of 112,000 cars”, both on Jan 3, 2019. 

https://electrek.co/2020/01/03/tesla-tsla-all-time-high-impressing-delivery-numbers/ (link to second article 

in first) 

https://electrek.co/2018/03/26/tesla-start-automotive-training-program/
https://electrek.co/2020/01/03/tesla-tsla-all-time-high-impressing-delivery-numbers/

