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Key Activities

Initial actions you can take after reading
this chapter include:

- Begin assessing the impacts of ESB

This chapter discusses instruction programs available to current staff :
adoption on your current workforce.

as well as workforce development programs focused on bringing
new employees into the industry. - Talk with your dealer and/or equipment
manufacturer about the training they

This chapter of the Electric School Bus Guidebook answers ; :
offer with equipment purchases.

these questions:

- Learn about current and future training
opportunities in New York State.

What trainings are available for school districts adopting ESBs?

What workforce development support efforts are underway? ,. o :
- Explore additional training options.

What can a school district or private fleet operator do now to
begin planning for workforce changes?

Workforce Development Objectives

As more school districts and school bus fleet operators use electric school buses (ESBs) they will need to train their staff in
how to use and maintain ESBs as well as charger troubleshooting and diagnostics.

The electric vehicle industry, government agencies, community colleges, and other stakeholders are currently
working to address two types of training needs:

Upskilling existing employees by providing existing staff with the knowledge, tools, and resources they
need to properly operate, repair and maintain ESBs and chargers.

Developing programs to offer credit and certifications for people seeking work in the ESB sector.

Addressing workforce development in these two areas involves collaboration between school districts, private fleet operators,
ESB and charger manufacturers and dealers, vocational schools and community colleges, training centers, and State agencies.

New York Workforce Needs Assessment

The Workforce Development Institute (WDI), a non-profit focused on improving access to well-paying employment
opportunities in clean energy, conducted a NYS workforce needs assessment for the implementation of ESBs. The
assessment focused on new and existing jobs supporting ESBs, the impact that the technological transition will have
on staff across the industry and recommendations to promote a smooth deployment process.

Through research and stakeholder interviews WDI identified skill gaps and training needs for staff operating and
maintaining ESBs. Employment data from 2021 showed that over 50,000 workers directly support the school bus
industry across the State. WDI identifies five main areas with workforce implications:

Motor and drive components Operations

Driver training Fuel system

Maintenance needs

Within each category, WDI identifies specific operational and maintenance changes associated with ESBs that operators
and mechanics will need to understand and offers recommendations to support a smooth and equitable ESB transition.
WDl is also developing training modules on the basics of electrical systems, electric buses, chargers, and safety.



https://wdiny.org/Portals/0/Workforce Strategies for Clean School Buses %28WDI 2022%29.pdf

ot

Essential ESB Workforce Trainings

Driver Training

Because electric school buses have operating systems and processes that differ from typical gasoline and diesel buses,
driver training is an important component of ESB adoption. Training on how to operate ESBs safely and efficiently is often
provided by the dealer or manufacturer ahead of, or at the time of, delivery. The depth and breadth of this training can
vary significantly from one dealer or manufacturer to the next, so it is important to communicate your specific needs and
expectations upfront regarding number of employees that require training, the duration of training, and specific local
concerns such as extremely hilly terrain.

You should develop a plan that identifies not only who will receive the initial training upon delivery but also how ongoing
training will occur (classroom, virtual training, or on-road). This could follow a “train the trainer” model conducted by a school
district representative or via ongoing training sessions from the manufacturer/dealer. It can also be useful to reach out to
nearby school districts or school bus contractors who already operate electric buses and inquire about scheduling a test-
drive or ride-along event.

At a minimum, you should ensure that your drivers and fleet managers receive training on the following topics:
The basic functions of ESBs.
How to use regenerative braking for maximum efficiency and range.
Other ways to optimize battery range, especially during cold or inclement weather.
How to charge the bus and read the battery gauge.

What to do in an emergency such as a battery leak, vehicle fire, or charge depletion.

ESB Maintenance Training

Currently, the majority of ESB maintenance involves the electric drivetrain, which is managed by the dealer and covered
under the bus’s warranty. However, some types of maintenance and repair may require a separate maintenance contract
with the dealer. When an ESB requires maintenance attention, a dealer may send a mechanic to your bus depot to evaluate
and/or perform the maintenance. When possible, your in-house mechanics should shadow expert ESB mechanics during the
maintenance to learn best practices. If the bus is taken offsite for maintenance, you should follow up to better understand the
specific maintenance performed.

ESB maintenance not related to the electric drivetrain is similar to that done for traditional gasoline or diesel buses (e.g.,
brake changes and tire replacement and balancing). The frequency for monitoring and servicing these components may
be different for electric vehicles (i.e., more frequent tire replacements but less frequent brake servicing) so it is important to
understand the manufacturer’s recommended service guidelines. These can usually be completed by current technicians
without additional training.



Charger Maintenance Training

ESB charger repairs are typically handled by contracted vendors. However, there are certain routine maintenance checks
that should be carried out by the drivers and/or other facilities staff who interact with the chargers daily to ensure optimal
performance and user safety. Check Guide 8: Charger Operations and Maintenance for details.

Workforce Development Support

Hudson Valley Community College - Electric and Autonomous Vehicles Degree

Hudson Valley Community College (HVCC) in Troy, NY, offers an Electric and Autonomous Vehicle degree that provides
enrolled students with the training necessary to become vehicle technicians to support the transition to ESBs. This program
covers general automotive repair, with specific development of the skills necessary to recognize, diagnose, and address
hybrid and electric vehicle issues. Required courses include Engines, Automotive Electricity, Fuel Systems, Passenger Car
Diagnosis, Advanced Hybrid and Electric Cars, Vehicle Data Security, among others. Full time students can complete the
curriculum in four terms at a cost of slightly over $10,000 for NY residents, based on current per-term costs. Financial aid may
be available upon application and HVCC participates in US Veterans Affairs educational programs.

Empire State Development Employee Training Incentive Program

The Employee Training Incentive Program (ETIP) is a $5 million per year incentive program available to New York State
employers that provides tax credits to businesses that provide employee training or internships.

ETIP provides a tax credit of 50% of eligible training costs, up to $10,000 per employee receiving eligible training. To qualify
for the ETIP tax credit, businesses must make a significant capital investment resulting in a benefit-cost ratio of at least 10:1
in relation to the eligible training project. Businesses must operate predominantly in a strategic industry based upon the
following criteria:

Potential to create jobs in an economically distressed area
Shortages of workers trained to work in that industry
Ability and need to relocate to another state to find qualified workers

Potential to recruit minorities and women to be trained to work in an industry
where they are traditionally underrepresented

Recent technological advances have created disruption in the industry and
significant capital investment is needed to remain competitive

The Internship Program provides a tax credit of 50% of the stipend paid to an intern, up to $3,000 per intern. To qualify, a
business must provide training in advanced technology, life sciences, software development or clean energy. Training can be
provided to interns who have not previously participated in an eligible internship program, and who are not current or former
employees of the business. The business entity must have fewer than 100 employees, and interns cannot displace regular
employees. Participation in the internship program cannot last longer than 12 months.

To apply, a business must submit an initial ETIP application to be evaluated and approved by the Empire State Development
tax incentive department. If approved, the applicant will receive a conditional certificate of eligibility for training, which allows
the applicant to begin the program. Once the training is complete, the applicant submits a final application to receive the tax
credit. Please note that the HVCC Electric and Autonomous Vehicles degree is not eligible for this tax credit.

Workforce Training Curriculum Development in the Bronx and Beyond

In November 2022, NYSERDA awarded New York School Bus Umbrella Services (NYCSBUS), a non-profit New York City
school bus operator, with a New York Clean Transportation Prize grant including funding for the development of an ESB
curriculum in partnership with Bronx Community College (BCC). BCC will work with NYCSBUS and their team of consultants
to create courses on the operation, safety, and fleet management of ESBs. The proposed project includes the development
of 20 hours of curriculum (syllabus, lesson plans, and related materials) consistent with vehicle user manuals and warranty
conditions. The online training content will engage current and future bus drivers and technicians and will be available as
part of the New York Center of Excellence’s free online repository for other educational institutions to adopt and implement.
In addition, interested fleet operators can attend technical training at NYCSBUS’s Zerega depot.



https://www.nyserda.ny.gov/-/media/Project/Nyserda/Files/Programs/Electric-School-Bus/Electric-School-Bus-Charging-Equipment-Operations-and-Maintenance
https://www.hvcc.edu/programs/all/stem/electric-and-autonomous-vehicles-aos.html
https://esd.ny.gov/employee-training-incentive-program
https://www.nycsbus.com/
https://esd.ny.gov/centers-excellence

Next Steps

As you begin to electrify your fleets, integrate training and workforce development considerations into your transition
planning process. The State’s zero-emission school bus requirements also call for districts and contractors to analyze
workforce impacts in an effort to minimize job losses and identify skill gaps early in the transition process. Start by:

Assessing the impacts of school bus electrification on their existing workforce
Identifying the need for knowledge and skills expansion
Coordinating with local ESB dealers and charging vendors to address these needs

These steps will help you outline an approach to workforce development and training planning. See the following
Additional Resources section for examples of fleet transition plans that address workforce development needs.

Additional Resources

Automotive Service Excellence (ASE) — The National Institute for Automotive Service Excellence provides two levels of EV
safety certification, one for general awareness and one for technicians. These certifications are encouraged for staff who will
work near EVs or technicians who work directly with EVs, respectively. The cost for each certification is under $50 and these
ASE certifications are current for 3 years after issuance.

MTA Zero-Emission Bus Transition Plan — This document is the first step in a dynamic process, a building block to inform

the ongoing effort to convert the MTA fleet to zero-emissions. It lays the groundwork for the transition by identifying the
challenges and constraints facing the shift to zero-emissions, outlines a strategic approach to overcome them, and lays out a
preliminary plan for implementation. It addresses the topic of workforce development and many other areas impacted by the
transition to zero-emissions.

National Alternative Fuels Training Consortium (NAFTC) — This training organization develops curricula and disseminates
online and in-person training about alternative fuels, alternative fuel vehicles, and advanced technology vehicle education
including specific training for EV automotive technician training and first responder training.

SAE International — SAE International, previously the Society of Automotive Engineers, has introduced new online courses
that address topics including battery systems and a general overview of hybrid and electric vehicles. Prices range from $345
to $2,499. Courses can be either accessed on-demand or through live, virtual trainings, which range in length from one day
to five days. Certificates are available upon completion.

Transit Workforce Center ZEB Workforce Transition Resources - The Transit Workforce Center (TWC) offers online courses on
battery electric bus maintenance and technology, and it provides access to a webinar series on battery electric buses, which
gives an overview of ESB maintenance, high voltage safety, and battery charging strategies.
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https://www.ase.com/ev
https://new.mta.info/document/91336
https://naftc.wvu.edu/courses-and-workshops/
https://discover.sae.org/professional-development-electrification-google?utm_source=google&utm_medium=tn_continuity_pd_B2C&utm_term=b2c&gad_source=1&gclid=CjwKCAiAhJWsBhAaEiwAmrNyqwtvRPZl4mOoTRPNCy-fy6IXxGnWNj1zpftcAsLUXFStsNmMuqNwhBoC860QAvD_BwE
https://www.transitworkforce.org/zeb-workforce-transition-plan-guide-and-resources/
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Key Activities

Initial actions you can take after reading
this chapter include:

- Adopt or create an electric school bus
pre- and post-trip inspection checkilist.

Electric school bus (ESB) operators and operators of diesel- and
gasoline-fueled buses must adhere to the same federal and state
safety requirements and follow similar maintenance recommendations.
Generally, ESBs require less maintenance yet they require certain care

regimens to ensure that they run safely and efficiently throughout
their lifetimes. . Stay up to date with new State and
federal ESB operation and
maintenance requirements.

« Speak with your ESB vendor
about available operation and
maintenance trainings.

This chapter of the Electric School Bus Guidebook
answers these questions:

What are the key differences between ESBs and diesel- and
gasoline-fueled buses that impact operation and maintenance requirements?

What federal and State operation and maintenance regulations do ESB operators need to follow?

What are the operation and maintenance cost differences between ESBs and diesel- and gasoline-powered buses?

ESB Maintenance

A diesel engine has approximately 2,000 individual parts, while an electric motor contains fewer than 100. With fewer moving
parts, there is less routine maintenance needed and fewer major repairs, which decreases the amount of maintenance
required over the lifetime of an ESB and can save operators between $4,000-$11,000 per ESB every year.! Although ESBs
still require coolant, and wiper fluid, they do not use power steering fluid or engine oil. ESBs equipped with hydraulic brakes
still require brake fluid. However, ESBs also use regenerative braking that significantly reduces brake wear and associated
brake maintenance needs. Regenerative braking works by using the electric motors as a generator to produce electrical
power as the vehicle decelerates. Figure 1 shows the primary components of an ESB powertrain.

Battery Packs

12 V Battery

Charging Port

Electric Motors

Frame Rails

Battery Management System

On-board Charger

Figure 1: Schematic of an electric school bus

"https.//afdc.enerqy.gov/files/u/publication/electric-school-bus-us-market-study-buyers-quide.pdf?da24b3ed9c



https://afdc.energy.gov/files/u/publication/electric-school-bus-us-market-study-buyers-guide.pdf?da24b3ed9c

New York State Requirements

ESB operators are required to follow all State operation and maintenance requirements to ensure safe vehicle operation.
Although the U.S. Department of Transportation’s (USDOT) National Highway Traffic Safety Administration (NHTSA) does not
regulate school bus use, they recommend that each state develop a comprehensive program for the safe operation of school
buses.?2 New York State has several operation and maintenance requirements that must be followed by all ESB operators.

Currently, NYS ESB requirements do not differ from those for diesel and gasoline school buses, although this may change in the
future as ESBs are more widely deployed. A brief summary of the requirements is outlined below, and a full list of New York State
Department of Transportation (NYSDOT) requirements can be found in N.Y. Comp. Codes R. & Regs. Tit. 178 720 - 722.

Maintenance Requirements — School bus operators are required
to inspect and repair school buses at set maintenance intervals.
The maintenance program should include brake systems, steering
mechanisms, and operating lights. Any issues identified must be
repaired before the vehicle returns to operation.

Daily Inspections — School bus drivers, who must all maintain

a valid Commercial Driver License (CDL) with the necessary
passenger endorsements, must conduct daily pre- and post-

trip inspection reports. Any defects must be reported and fixed
before vehicles are operated. In addition, drivers must review the
previous day’s reports and adhere to Federal Motor Carrier Safety
Administration (FMCSA) safety and operation requirements.

The NYSDOT provides CDL drivers with an example vehicle
inspection report.

Biannual Inspections — NYSDOT requires school buses to undergo
comprehensive maintenance and safety inspections every six
months. These inspections are conducted by the State and require
a passing grade for legal operation. A full list of inspection criteria
can be found in Part 720 of the N.Y. Comp. Codes R. & Regs. Tit. 17
8720 -722.

? https.//one.nhtsa.gov/nhtsa/whatsup/tea2l/tea2lprograms/pages/Pupil Transportation.htm

The importance of pre- and
post-trip inspection reports

Pre- and post-trip inspection reports

are required by New York State to be
completed by school bus operators daily.
The inspection reports play a critical role

in maintaining the safe operation of school
buses. Pre-trip inspections help prevent
deployment of ESBs with unnoticed
damage while post-trip inspections help
ensure that ESB operators and mechanics
have ample time to repair damaged ESBs
before the next use. In combination, these
inspection reports can prevent maintenance
down time and extend the life of an ESB.
Visual inspections should note any leaking
fluids or gases, similar to the way a visual
inspection of a diesel- or gas-fueled vehicle
would be conducted.



https://www.dot.ny.gov/divisions/operating/osss/bus-repository/busregs1.pdf
https://www.dot.ny.gov/divisions/operating/osss/repository/DVIR.pdf
https://www.dot.ny.gov/divisions/operating/osss/repository/DVIR.pdf
https://www.dot.ny.gov/divisions/operating/osss/bus-repository/busregs1.pdf
https://www.dot.ny.gov/divisions/operating/osss/bus-repository/busregs1.pdf
https://one.nhtsa.gov/nhtsa/whatsup/tea21/tea21programs/pages/PupilTransportation.htm

General ESB Maintenance

Most maintenance related to electric drivetrains is completed by the
manufacturer or dealer. Generally, these types of repairs are covered
under the bus’s warranty; however, some types of maintenance might
require a separate maintenance contract with the manufacturer and/
or dealer. A typical manufacturer warranty covers electric drivetrains
and batteries for five years or 100,000 miles, though some warranties
are longer. Additionally, manufacturers often recommend purchasing
additional towing coverage because a typical ESB warranty does not
cover the cost of towing an ESB from the depot to the manufacturer’s/
dealer’s repair facility when more extensive work is required. General
bus maintenance not related to the electric drivetrain is similar to that
for diesel- and gas-fueled buses and may be completed by in-house
mechanics without additional training.

Maintenance Precautions

Before performing ESB maintenance

work that involves potential contact with
high-voltage systems, operators need to
disengage the battery contactors and wait
15 minutes before performing maintenance.
The high-voltage systems on ESBs can

cause serious injury if proper safety
precautions are not taken. Operators
should always refer to the ESB service
manuals provided by the manufacturers for
model-specific operation and maintenance
schedules and guidelines. Please see

When an ESB requires maintenance attention, a manufacturer or dealer Guide 9: Safety for more details.

might send a mechanic to the bus depot to evaluate and/or perform the
maintenance. To the extent possible, in-house mechanics should shadow
the visiting mechanic during the length of the maintenance contract to learn
best practices for recognizing and responding to maintenance issues.

Operational Costs

ESB operational costs include fuel and energy costs and labor costs. Fuel and energy costs depend on ESB battery
efficiency, auxiliary electrical loads in addition to vehicle charging, and the rate structure of the electric utility. Labor costs
depend on the pay rates for drivers and other support staff, including technicians and the employees responsible for
plugging in and/or moving ESBs.

Fuel and Energy Costs

ESBs are, on average, nearly four times more energy efficient than their ICE counterparts.? Electricity can also provide greater
cost certainty than liquid fuels.* Over the past two decades, the average retail price of diesel fuel has seen volatile cost
fluctuations (Figure 2) whereas the cost of electricity has maintained a steady and moderate increase of about 4% per year.®
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Figure 2: The average retail fuel prices in the United States.

Though electricity costs are not as volatile, electricity demand charges can significantly affect ESB operating costs.
Depending on the rate structure set by the electric utility, charging ESBs during peak demand times may have an
additional premium cost. To address the barrier to EV adoption created by demand charges, New York State requires
investor-owned utilities to create a commercial tariff using alternative rates for EV charging with lower, or even no, demand
charge.® These alternative rates, which the utilities are introducing in 2024, can significantly decrease the cost of charging
for fleets.” You should work with your electric utility to understand how these demand charges are structured to avoid
paying more than necessary.

“Operational Costs” https.//afdc.energy.gov/vehicles/electric_school_buses_p8_m2.html!

* https://afdc.energy.gov/vehicles/electric_fleets.html

° http.//www.afdc.energy.gov/fuels/prices.htm!

5 https.//www.nysenate.gov/leqgislation/bills/2021/S3929

7 https.//www.utilitydive.com/news/can-used-batteries-be-the-key-to-unlock-ev-charging-profits/504820/



https://www.nyserda.ny.gov/-/media/Project/Nyserda/Files/Programs/Electric-School-Bus/Electric-School-Bus-and-Charging-Safety
https://afdc.energy.gov/vehicles/electric_school_buses_p8_m2.html
https://afdc.energy.gov/vehicles/electric_fleets.html
http://www.afdc.energy.gov/fuels/prices.html
https://www.nysenate.gov/legislation/bills/2021/S3929
https://www.utilitydive.com/news/can-used-batteries-be-the-key-to-unlock-ev-charging-profits/504820/ 
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“Smart charging” is an approach that can save bus operators money by reducing peak electricity demand that can lead to
high demand charges. Smart charging involves the use of an electric vehicle charge management system, software that is
integrated with chargers to manage vehicle charging. A smart charging system optimizes vehicle charging by determining
when and how long to charge, based on how much each bus needs to charge, and adjusting the time and rate of charging
for each bus to minimize the peak electricity demand. Some chargers may come with charge management systems already
installed. If not, you may choose to purchase the software from a third-party vendor or have an outside contractor manage
your charging for you.

Federal Training Program

The U.S. Department of Energy’s (U.S. DOE) Alternative Fuels Data Center has published an educational resource called
Flipping the Switch on Electric School Buses. It includes several modules to educate and train ESB stakeholders on a variety
of topics, and it includes a module on how to train drivers and technicians to conduct maintenance on ESBs. The training
advises that creating a well-planned training program that incorporates your entire organization will lead to the successful
integration of your ESB fleet and that establishing operator familiarity with new vehicles will improve safety,

reduce maintenance issues, and reduce range anxiety. Modules of the training include:

Module Audience Topics

Operators, technicians, dispatch personnel, Overview of ESBs, high voltage safety, hazards of EVs,

Electric Vehicle Basics and Safe L ) - ) )
ty management, training personnel, area first responders | restrictions, and guidance sheets for first responders.

Electric system orientation, start and shutdown

. . Operators, technicians, management, processes, high voltage, and PPE, driving differences
Electric Bus Overview . . : : ) ’ ;
training personnel including regenerative braking, and dealing with
on-road failures.
Charging Infrastructure Ope'rators, technicians, vehicle support staff, Charging station basps, safety, and usagg procedures,
training personnel as well as charger maintenance and repair.
Advanced Technology Technician, training personnel Electrically driven components, battery systems,

propulsion motor, and electrical systems.

ESB manufacturers and vendors provide service manuals with the sale of their ESBs. Drivers and technicians should
familiarize themselves with these manuals to gain a thorough understanding of how to properly maintain their newly
purchased ESBs. Dealers should provide familiarization training for technicians and operators at the time of delivery.


https://afdc.energy.gov/vehicles/electric_school_buses.html

Additional Resources

New York State Department of Transportation (NYSDOT) Standard School Bus Safety Inspection — The NYSDOT standard
school bus safety inspection guidelines list the criteria that must be met to pass New York State school bus safety inspections.

NYSDOT Bus and Passenger Vehicle Regulations — A compilation of the NYSDOT bus and passenger vehicle safety

regulations, school bus and school bus operator requirements, crash reporting requirements, and hours of labor for
operators of motor buses.

NYSDOT Bus and Passenger Home Page — The home page for NYSDOT bus operation, safety, and maintenance requirements.

US DOE Electric School Bus Education — The U.S. DOE landing page for electric school bus education materials ranging
from electric bus basics to operational consideration including maintenance.
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https://www.dot.ny.gov/divisions/operating/osss/bus-repository/NYSDOT School Bus Safety Inspection.pdf
https://www.dot.ny.gov/divisions/operating/osss/bus-repository/busregs1.pdf
https://www.dot.ny.gov/divisions/operating/osss/bus-repository/busregs1.pdf
https://afdc.energy.gov/vehicles/electric_school_buses.html#vehicle-requirements
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Key Activities

Initial actions you can take after reading
this chapter include:

- Collect emergency response guides
from your ESB and charger dealers

Electric school buses (ESBs) and chargers include many features that and ask about trainings they offer or

ensure the safety of drivers, maintenance technicians, and other ESB recommend.

users. This guide explores the safety features of ESBs and chargers, . Purchase any necessary personal

and summarizes best safety practices for drivers, technicians, and protective equipment (PPE) for your

first responders. maintenance and technician staff.

This chapter of the Electric School Bus Guidebook answers - Read the user manuals provided by

these questions: the manufacturers to understand best
What technology and safety standards exist to ensure ESBs operating and maintenance practices for

and chargers are safe? your newly purchased equipment.
What are the available fire prevention technologies?
When should school districts contact first responders?

Where can | find more information about ESB and charger safety?

ESB Safety

In general, electric school buses are very safe; the risk of an ESB catching
fire is significantly lower than that of a combustion-powered vehicle!

The safety features of ESBs start with their manufacturer design and
testing, but in order to keep all users safe, it is important for fleet owners,
technicians, drivers, and first-responders to know about the different
features of the bus’s drivetrain.

ESBs contain high-voltage cabling, which are made clearly visible

to technicians by their bright orange color, and equipment including
battery packs and electric drivetrains (Figure 1). Servicing this equipment
requires special training and personal protective equipment (PPE), such
as insulated rubber gloves and proper footwear. This work is typically
performed by certified technicians at the local dealership, especially
while buses are under manufacturer warranty. While many of the non-warranty maintenance and repair procedures are
similar to those of conventional buses, technicians should also receive general training before performing maintenance
on ESBs. Training is recommended for any staff that may come in contact with the ESB drivetrains, battery packs, and high
voltage wiring, even if they are not directly servicing these components. Additional information on training can be found in
Guide 10: Workforce Development.

Figure 1: Orange High-Voltage Cabling

Charger Safety

Chargers are required to meet strict technical national and international codes and standards.?? It is important to confirm

with your dealer that the charger you purchase and install meets all required safety standards and codes to ensure safe and
reliable usage. These standards and codes regulate the type of components charger equipment use, ensure the functionality
of internal and external electrical conductors and equipment, and verify electrical load and equipment load ratings of
chargers and ESBs.

Charger components typically include an enclosure certified by the National Electrical Manufacturers Association (NEMA)?,
electronics, a power connection, flexible electric cables, connectors that plug into the ESB, and in some cases, network
connectivity hardware.®> While most charger components are protected by the enclosure, the ports, charging cables, and
connectors are outside the housing. The exposed components are used for charging operations and are safe to use under
normal operating conditions, including hot and cold temperatures and wet conditions. Users should always visually inspect
these exterior components for any damage before connecting to an ESB.

" https.//sfregionalcouncil.org/wp-content/uploads/2023/08/Blue-Bird-Emergency-Response-Guide.pdf

? https://share.ansi.org/evsp/ANS|_EVSP_Roadmap_June_2023.pdf

> https.//www.nrel.gov/docs/fy21osti/78085.pdf

4 https.//www.nema.org/docs/default-source/nema-documents-libraries/electric-vehicle-supply-equipment-systems-trifold.pdf

° https.//www.besen-group.com/what-are-the-main-components-of-ev-chargers/#:~text=The%20power%20supply%2C%20charging%20
cable,role%20in%20the%20charqing%20process
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