@ Cltransit
Battery Electric Bus

Program

Minimum Safety & Procedural Standards




Program Mission

The CTtransit Maintenance Safety & Training Department is fully committed to the creation and
continuous improvement of detailed procedures and training curricula aimed at ensuring the safe,
efficient, and effective maintenance of Battery Electric Buses (BEBs). Our team is unwavering in its
dedication to leading the industry in the development and execution of cutting-edge safety protocols, all
of which are thoroughly tested and rigorously vetted. In addition, we strive to provide innovative
technological solutions and comprehensive training opportunities, fostering the growth and professional
development of all employees involved in BEB maintenance operations. Through these efforts, we aim
to maintain the highest standards of safety and operational excellence.

Program Vision

The CTtransit Maintenance Safety & Training Department is committed to embracing the challenges and
opportunities of innovation, while steadfastly upholding the principles of excellence, pride, and the
invaluable knowledge gained from our rich history. We recognize the critical importance of merging
forward-thinking progress with a solid foundation built on years of experience and expertise. Our team
is dedicated to delivering a world-class safety and education model that incorporates data-driven
methodologies, rigorous performance standards, and cutting-edge technology. Through the strategic
application of these tools, we ensure the highest levels of service and safety.

Looking ahead, our vision is to establish ourselves as a recognized leader in the integration and
advancement of battery electric bus technologies. This goal will be supported by a commitment to the
core values of safety, security, and technical training, providing a strong foundation for both current and
future operations. By fostering continuous innovation and maintaining our dedication to excellence, we
aim to shape the future of public transportation, setting new standards for safety, integrity, and
operational performance.

Document Procedural Purpose

This document is designed to clearly and comprehensively communicate essential safety standards
aimed at safeguarding employees and maintenance personnel working with and around Battery Electric
Bus (BEB) vehicles. These standards are integral to ensuring a safe and efficient work environment as we
integrate these innovative technologies into our operations. Through the establishment of well-defined
plans, location-specific Standard Operating Procedures (SOPs), and specialized training programs, we are
fully prepared to manage the complexities of BEB maintenance and operations. Additionally, we are
incorporating advanced vehicle fault monitoring technologies to further enhance safety, reliability, and
operational efficiency.

As the field of Battery Electric Bus technology continues to evolve at an accelerated pace, we remain
steadfast in our commitment to staying at the cutting edge of industry developments. Our proactive
approach allows us to continuously refine and update our policies, procedures, and SOPs, ensuring that
they not only align with industry standards but also set new benchmarks for safety and best practices.
Through these efforts, we are positioned statewide to lead the way in the safe and effective deployment
of BEBs, ensuring the highest level of service and protection for both our workforce and the
communities we serve.
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CTtransit Battery Electric Bus (BEB) Minimum Safety Standards

The policies outlined in this document establish the essential minimum standards that must be followed
to ensure the safety, integrity, and proper functioning of our maintenance operations. It is important to
note that these policies are not intended to override or replace the recommendations provided by the
Original Equipment Manufacturer (OEM) of the vehicle, nor do they supersede any relevant National
Fire Protection Association (NFPA) standards. In cases where applicable, these policies have been
carefully aligned with NFPA guidelines to ensure that overarching safety objectives are met effectively
and comprehensively.

However, it is crucial to recognize that these policies are not meant to serve as an exhaustive or
conclusive statement of all required safety measures for every potential situation or organization.
Rather, they provide a foundational framework outlining the minimum safety requirements. Additional
safety measures and procedures may be necessary depending on specific operational needs or unique
circumstances, and these should be researched and addressed as needed.

The terminology used within this document has been deliberately selected to clarify the level of
importance and action required for each standard. The terms "shall," "must," or "will" are directive in
nature, indicating that the actions described are mandatory and must be strictly followed to ensure
compliance and safety. In contrast, the terms "should," "can," and "may" are intended to provide
guidance, suggesting actions that are strongly recommended, but not legally or operationally obligatory.
These guiding terms allow for a degree of flexibility, enabling the incorporation of best practices, while
ensuring that the core safety principles outlined by the organization remain intact and enforceable.

Charging Procedures

» If any charging cable, connector, or receptacle shows visible signs of damage, wear, or
malfunction, the charging system must not be used. Such equipment should be immediately
reported for repair, and appropriate shutdown/lockout procedures must be implemented to
prevent further use until the issue is addressed and the equipment is deemed safe for
operation.

> All personnel who are authorized and qualified to charge Battery Electric Buses (BEBs) must
undergo comprehensive training. This training should cover not only the correct and safe use of
the charging equipment but also detailed procedures for responding to potential emergencies
that may arise during the charging process.

» All charging systems and associated operational practices must comply with relevant National
Fire Protection Association (NFPA) standards. This ensures that the charging process is
conducted safely and in compliance with regulations, minimizing the risk of accidents or
incidents.
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Parking Procedures

>

Battery Electric Buses (BEBs) should be parked at a sufficient distance from each other and from
other vehicles to allow for quick and efficient movement or evacuation in the event of an
emergency. This precaution helps ensure clear access for emergency responders and minimizes
potential obstacles that could delay swift evacuation or intervention.

Only outdoor storage of BEBs is permitted under the current standard operating conditions.
BEBs must be parked in designated outdoor areas that provide sufficient space and ventilation
to maintain safe and optimal operating conditions. Indoor parking is not allowed unless specific
approval has been granted by the CTDOT.

In cases of inclement weather, if it becomes necessary to store BEBs indoors for a short period,
prior approval must be obtained. Any indoor storage must be temporary, and the vehicles must
be closely monitored by qualified staff throughout their storage. Proper measures must be
taken to ensure that the vehicles' safety, charging systems, and Battery Thermal Management
System (BTMS) remain in normal operating condition during this period. Trained staff must also
ensure the vehicles are safely reintroduced to outdoor parking as soon as the weather
conditions permit.

Any BEB that has sustained damage due to an accident or otherwise, particularly to high-voltage
components or cables, must be parked outside at a safe distance from other vehicles, buildings,
or potential hazards. The affected vehicle must be clearly marked to indicate potential damage
to high-voltage components, ensuring that appropriate precautions are taken to prevent
exposure to hazards, including lock-out/tag-out procedures as required. All manufacturer
recommendations for long-term storage and/or repair shall apply.

BEBs must not be parked directly beneath building heaters or in areas with excessive heat
sources. The Battery Thermal Management System (BTMS) is designed to maintain the optimal
battery temperature within a controlled range, and exposure to external heat sources can
disrupt this balance. Such exposure may lead to unintended increases in battery temperature,
which could negatively impact the performance, safety, and longevity of the vehicle’s battery.
Therefore, vehicles should always be parked in areas free from direct heat sources.

By adhering to these guidelines, agencies can ensure that safety is prioritized at all times, including
during parking or storage. The procedures outlined help mitigate risks to both the vehicles and
personnel, ensuring that BEBs are stored and managed in a manner that supports safe operations,
reduced fire risk and efficient emergency response.
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BEB Evacuation Procedures

In the event of an emergency that requires the evacuation of a Battery Electric Bus (BEB) from the
facility or an area of the facility, the below stepped procedures should be followed to ensure the safe
and efficient removal of the BEB:

1. Assessment of Vehicle Condition:

The Qualified Technician will first assess the condition of the BEB to determine if the vehicle can
be safely driven under its own power. If the BEB is unable to be driven due to damage or other
emergency circumstances, such as high-voltage system failure or battery malfunction, the
vehicle must be safely evacuated from the area using alternative means.

2. Evacuation and Vehicle Relocation:

In situations where evacuation is necessary and the BEB cannot be operated or moved under
normal driving conditions, at least one (1) rear axle of the vehicle may need to be removed to
facilitate movement. This process will allow the BEB to be pushed or towed to a safer location.
Conducting a tow or push evacuation without disengaging the electric motor is extremely
difficult due to electric motor power generation and system drag. Axle removal must be
performed by a Qualified Technician familiar with the BEB’s design and the required safety
procedures.

3. Evacuation Vehicle/Tow Vehicle Selection:

Upon axle removal, a service vehicle may be needed to facilitate the evacuation of the BEB from
its current location. If the BEB’s air supply is depleted, the use of a service vehicle equipped with
a compressor or onboard air supply may be required to unlock the braking system via line-in

supply air.

4. Emergency Response Guide (ERG) and Coordination:

The Emergency Response Guide (ERG) for the BEB must be readily available and referenced
during the evacuation process. The ERG contains important information on safe handling,
potential hazards, and emergency procedures specific to the BEB, which can assist in ensuring
the safety of all personnel involved in the evacuation and relocation. Please refer to the ERG
documentation provided.

Local first responders (via 911) should be informed of the situation and be prepared to assist in
the evacuation, if necessary, particularly if there is potential for thermal runaway, fire, or
electrical hazards. A QR code located at both the vehicle system battery shutdown area and on
the interior (nearest to the vehicle build plate) provides access to the ERG and operational
documentation for the BEB.

5. Post-Evacuation Assessment:

After the BEB has been safely relocated, a thorough inspection of the vehicle must be conducted
to assess any damage to high-voltage systems, axles, or other components. The Qualified
Technician will verify that the vehicle is safe and will document all actions taken during the
evacuation and removal process. Depending on the specific system failure indicated by the alert,
continuous monitoring with diagnostic equipment may be required. If necessary, the
Lockout/Tagout (LOTO) procedure should remain in effect until a comprehensive assessment of
the vehicle’s safety and necessary repairs has been conducted. Consistent electronic and
physical monitoring of the vehicle, until required repairs are executed, shall be required.
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By following these procedures, BEB facilities ensure that, even in emergency situations, the safety of all
personnel is maintained and that vehicles are handled in a way that minimizes risks to both the vehicle
and the personnel involved.

Power Washing Procedures

The safety standards and best practices for power washing the undercarriage, rear, and roof
compartments of Battery Electric Buses (BEBs) are still an evolving area, as there is limited official
guidance from OEM manufacturers. As this is a developing field, the following recommendations
represent the current best practices. We encourage agencies to continue collaborating closely with the
OEM manufacturer to establish clear and definitive guidelines for power washing in these areas:

>

Alternative Cleaning Methods: Whenever possible, alternative cleaning methods should be
used instead of water. A soft-bristle brush, in combination with shop air, can be effective for
loosening and removing dirt and debris from these areas. When working around high-
voltage components, the vehicle must always be de-energized before any work is carried
out to ensure the safety of personnel and equipment.

Water Usage: If water is used to clean the undercarriage and rear/roof compartments, the
vehicle must first be de-energized in accordance with standard procedures and all
manufacturer requirements, including the use of appropriate personal protective
equipment (PPE). This step is critical to mitigate the risk of electrical hazards during the
cleaning process.

Water Pressure and Application: If water is necessary for cleaning, only low-pressure water
spray should be used—no more than 1200 psi. The spray nozzle must be kept at a safe
distance of at least 36 inches from sensitive components, including the traction motor, and
must never be directed at ESS cover joints, seals, or connectors to avoid causing damage.
Extreme care should be taken to prevent water from directly impacting critical or hazardous
areas.

Protection of Sensitive Components: Before utilizing water or high-pressure air, sensitive
components such as electrical connections, covers, and seals should be properly covered
with protective materials such as heavy plastic or vinyl. This step is crucial to prevent high-
pressure water from causing damage or compromising the integrity of these components.

Drying and Water Removal: After washing, thoroughly dry the components using dry,
unlubricated shop air to remove any excess or pooled water. Special attention should be
paid to all connections and cables, ensuring they are completely dry to prevent moisture-
related issues or short circuits.

By following these best practices, agencies can ensure that power washing procedures are conducted
safely while minimizing the risk of damage to the BEB and its critical components.
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Repair and Inspection Procedures

>

Pre-Repair and Inspection Requirements

No inspection or repair work on the Battery Electric Bus (BEB) shall be initiated without the prior
completion of an Electrical Safety Job Plan and Briefing Form. This ensures that all safety
protocols are in place before work begins.

De-Energization and Lockout

Inspection, maintenance, and repair work shall be conducted with the utmost caution when
working on or near any components, cables, or connections of the BEB. Depending on the
nature of the inspection, maintenance, or repair, different levels of vehicle de-energization may
be required. For all tasks performed, the vehicle must be properly and safely de-energized in
accordance with the specific requirements outlined in the Original Equipment Manufacturer
(OEM) service and repair manual. This is a critical safety measure to prevent electrical hazards
during maintenance activities requiring such mitigation.

Zero Voltage Verification

A BEB shall not be considered safe for inspection or repair work on or near high-voltage
components unless the absence of voltage has been confirmed through the approved zero
voltage verification method as outlined in the OEM manual. This step is essential to ensure that
no residual voltage remains in the system, preventing electrical hazards during maintenance
activities requiring such mitigation.

Personal Protective Equipment (PPE) and Safety Procedures

When de-energizing the BEB, the Qualified Technician must wear all appropriate PPE as
specified by the OEM manual and in compliance with NFPA 70E standards for arc flash
protection. This includes specialized gear to protect against potential electrical hazards during
the de-energization process. In addition to standard high-voltage PPE, technicians must wear
flame-resistant clothing, insulated gloves, and protective eyewear or face shields. Contact lenses
must not be worn when working with electrical systems or potential electrical hazards. Instead,
safety goggles or face shields must be used to protect the eyes from potential injury.
Technicians must ensure the correct use and condition of all PPE throughout the work to
maintain safety and minimize the risk of injury.

Barricading and Safety Signage

The BEB must be barricaded at a distance of at least 4 feet using appropriate barricade
equipment. Warning signs indicating "High Voltage" must be displayed in accordance with ANSI
Z535 standards. Additionally, a Job Safety Plan must be completed to outline the necessary
safety measures for the repair work.

Lockout/Tagout (LOTO) Procedures

When the BEB is de-energized, the vehicle must be locked out and tagged out at both low-
voltage and high-voltage switches according to the organization's approved Lockout/Tagout
(LOTO) procedure. Only personnel who have been specifically authorized and trained may apply
or remove the LOTO devices.

Job Safety Plan Documentation
Each time a BEB is de-energized, the completed and signed Job Safety Plan must be attached to
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the corresponding Work Order to document compliance with safety protocols. Please reference
and utilize the attached Job Safety Plan (JSP) template document.

» Live Voltage Testing and Repairs
Live voltage testing and repairs should only be considered as a last resort. If live voltage testing
is deemed necessary, a Job Safety Plan must be completed and signed off by a supervisor. All
relevant PPE and tools, as referenced in the OEM service manual, must be inspected and used.
Additionally, two qualified technicians must be present when performing any live voltage testing
or repairs to ensure safety.

> Extended Period Repairs
The following procedures outline the necessary steps for safely handling a BEB during extended
indoor repairs. These steps ensure proper de-energization, safety protocols, and signage, while
also maintaining the BEB's secure positioning and dedicated service vehicle presence until
repairs are completed.

If a BEB requires an extended stay indoors for repairs, the following procedures must be carried
out by a Qualified Technician:

1. De-Energization
Perform Level 3 De-Energization as outlined in the OEM repair manual.

2. Removal of MSDs
Remove all MSDs (Mechanical Safety Disconnects) and replace them with "dummy"
protection plugs.

3. Lockout/Tagout
Apply Lockout/Tagout procedures on the 12/24V and high-voltage switches to ensure
safety.

4. Axle Removal and Cover Installation
Remove at least one (1) axle and install an approved axle cover to facilitate
roll/tow/push movement.

5. "Out of Service" Signage
Display clear signage on the BEB indicating that the vehicle is "Out of Service."

6. Positioning of the BEB
When the vehicle is unattended with no active repairs underway, the BEB must be
lowered to the ground, ensuring all wheels are installed.
Do not attach any restraining devices or alignment tools at the end of the work shift.

7. Service Vehicle Requirement
Dedicate and position a service vehicle (truck or tug) to remain parked nearby during
the repair period for necessary evacuation in the event of an emergency.
Attach signage to the service vehicle, indicating it cannot be moved until BEB repairs are
complete.

» Third-Party Vendors:
When a BEB is being worked on by third-party vendors, they must be informed of the following
key details:

1. The vehicle contains components and cables that carry hazardous high voltages,
potentially up to 600 VDC and 230 VAC.

2. High-voltage electricity presents significant risks, including electric shock and arc flash
hazards, which can result in injury or death.
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3. No unqualified personnel should open panels or doors labeled with a high-voltage decal
unless they are either OEM personnel or accompanied by a Qualified Technician from the
agency.

4. Furthermore, all third-party vendors, including tow vendors, should be made aware of the
location of the BEB's Emergency Response Guide to facilitate rapid response in case of an
emergency.

» Sublet Vendors
In cases where sublet body repair is required, it is essential that the vendor is informed of the
BEB’s high-voltage components and systems. Clear communication regarding the potential
hazards associated with these systems is vital to ensure that appropriate safety precautions are
in place and followed by the vendor during repairs.

> Preventive Maintenance Inspections (PMI)
For each Preventive Maintenance Inspection (PMI), the agency must develop a comprehensive
plan using the OEM service manual. This plan should distinctly separate work that involves high-
voltage components from work that does not. For any tasks involving high-voltage components,
the vehicle must be de-energized, locked out, and tagged out following the established
procedures. Only low-voltage power may be restored for inspection or repair tasks unrelated to
high-voltage systems, ensuring that no high-voltage systems are inadvertently energized during
the inspection/work process.

> Daily General Cleaning and Vehicle Servicing
Vehicle cleaning and daily servicing may proceed as normal in accordance with OEM
recommendations. However, technicians must remain vigilant for any exposed wiring, open
compartment panels, or other potentially hazardous areas. Compartments housing high-voltage
systems or components must remain closed and securely locked at all times during the cleaning
and servicing process. These compartments, clearly labeled with high-voltage hazard placards,
indicate associated risks. Under no circumstances should personnel attempt to open or service
these compartments unless they are properly trained and authorized in accordance with OEM
guidelines. By following these safety protocols, staff can minimize the risk of exposure to
electrical hazards and maintain the BEB’s safe operational condition throughout cleaning and
servicing activities.

Body Shop Repair

> Assessment of Damage and Vehicle Inspection
When work is required on a Battery Electric Bus (BEB) due to an accident or incident, a Qualified
Technician must first conduct a thorough inspection of the vehicle to evaluate the extent of any
damage to high-voltage components or cables. This inspection is essential to determine if the
BEB has sustained damage that could pose a safety risk. If there is any suspicion of damage to
high-voltage systems, the Qualified Technician must promptly communicate this information to
a Qualified Supervisor. Based on this assessment, a decision will be made regarding whether
repairs can proceed or if further safety precautions or evaluations are necessary.

> Safety Determination and Job Safety Plan
Should there be potential damage to the batteries or high-voltage (HV) components, the
Qualified Technician will assess the BEB’s safety using established OEM procedures and create a
standard Job Safety Plan. This plan will outline the safety procedures for the work to be
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performed. If the damage to high-voltage components is deemed significant enough to require
additional safety measures, a non-standard Job Safety Plan will be developed. This plan will
include additional safety mitigations, and the vehicle will be de-energized to Level 3, as specified
in the OEM manual. The technician must then conduct slow, progressive checks for zero voltage,
starting with the rear and rooftop compartments, followed by the high-voltage MSD connectors,
and finally the HV connectors of each high-voltage component under repair. This thorough
approach ensures that no voltage remains in the system before any further work is carried out.

Sublet Body Repairs

In cases where sublet body repair is required, the same safety procedures for third-party
vendors must be followed. The repair facility must be made fully aware of the high-voltage
systems in the BEB to ensure they understand the associated hazards. Comprehensive
communication must be conducted to ensure that the sublet body repair facility is fully
informed about the risks involved with working on a high-voltage vehicle, allowing them to take
the necessary precautions before proceeding with any work. This includes informing them about
the presence of high-voltage components and ensuring they have the necessary safety protocols
in place.

Personal Protective Equipment (PPE), Tooling & Safety Procedures

>

>

PPE Use During De-Energization

Qualified Technicians must always wear the PPE specified by the Original Equipment
Manufacturer (OEM) throughout the procedure of de-energizing a Battery Electric Bus (BEB).
This includes wearing PPE until the de-energization process is fully complete and the absence of
voltage has been verified to ensure technician safety.

Compliance with NFPA 70E Standards

All PPE utilized by Qualified Technicians must meet or exceed the requirements outlined in NFPA
70E standards. This includes essential safety gear such as arc flash-rated clothing, insulated
gloves, face shields, and other protective gear required to mitigate electrical hazards.

Removal of Conductive Jewelry and Personal Items
All conductive jewelry, accessories, and personal items must be removed before work begins.
This includes, but is not limited to:

o Jewelry such as rings and watches

o Cell phones, pens, and similar items

o Body piercings

o Eyeglasses or clothing with metal components

o Belts that do not meet ASTM F1506 standards, or those with metal belt buckles
Base Layer PPE
In addition to the OEM-recommended PPE, all Qualified Technicians must wear a flame-resistant
base layer of clothing under their work uniform. This precaution is essential to protect against
melting hazards during potential arc flash incidents. All Qualified Technicians must be made
aware of this requirement, and written acknowledgment of this requirement should be retained
for each technician.

Flame-Resistant Work Uniforms
Where a work uniform is provided, it must be flame-resistant, non-melting, and meet the ASTM
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F1506 standard for safety. The uniform should be designed to protect technicians from electrical
hazards during the de-energization process and maintenance activities.

> Fall Protection for Rooftop Work
Fall protection measures must be implemented when working in the rooftop area of a BEB,
consistent with the safety standards applied to other vehicles (refer to OSHA 1910.140). The fall
protection system must be maintained in accordance with applicable standards, with an
additional requirement that the fall protection harness must be arc flash-rated in compliance
with ANSI Z359.1.

> Contact Release Plan and Rescue Tools
A clear plan for contact release from high-voltage systems must be established, and suitable
insulated rescue tools should be readily available in a designated location. These rescue tools
must be regularly recertified to ensure they meet required safety standards and are effective in
an emergency.

> PPE Care, Storage, and Certification
Refer to the PPE Standard Operating Procedures (SOPs) for guidance on the proper care,
selection, storage, and maintenance of PPE. This ensures that PPE remains in optimal condition
and provides maximum protection during maintenance procedures.

> Insulated Tools for Handling High-Voltage Systems
When working with or around high-voltage components, it is mandatory to use insulated tools
that meet the specifications set forth by the OEM. These tools must be inspected and
maintained regularly to ensure they are in good condition and capable of preventing electrical
hazards.

> De-Energizing Equipment Specifications
The de-energizing equipment used during the inspection or maintenance of BEBs must meet
specific minimum standards. A Digital Multi-Meter (DMM) with at least 1000 Volt Category I,
600 Volt Category IV, and 10 Megohm impedance, along with an insulated case or rubber
holster, is required. Additionally, a Clamp-On Current Probe with similar voltage category ratings
is necessary to confirm the absence of voltage and verify the safety of high-voltage components.

> Inspection and Maintenance of HV Insulated Tools
All high voltage insulated tools must be thoroughly inspected prior to use. These tools must be
kept free from any contaminants, such as grease, lubricants, or other fluids that could impair
their function. Any damage or defects identified in high voltage insulated tooling must be
immediately reported to a maintenance supervisor, and the defective tools must be removed
from service and replaced if necessary.

By adhering to these detailed PPE requirements and safety procedures, technicians can minimize the
risks associated with working on BEBs and maintain a high level of safety during repairs and inspections.
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Staffing and Training

» Access to High-Voltage Compartments
Access doors or panels marked with high-voltage decals shall only be opened by Qualified
Technicians. It is essential that these high-voltage areas are clearly identified to avoid any
accidental exposure to dangerous electrical components. To further ensure safety, the employer
may choose to go beyond the standard placement of high-voltage decals as prescribed by the
Original Equipment Manufacturer (OEM). Additional warning placards or signage may be placed
on unmarked high-voltage compartments or areas that may not initially appear to be hazardous.
This added precaution provides an extra layer of safety, especially in instances where a
compartment may be overlooked or not clearly marked, helping to prevent accidental access
and exposure to hazardous electrical components. Training is required for high-voltage areas
access.

> Training
All personnel who may be exposed to hazardous high-voltage areas on Battery Electric Buses
(BEBs)—whether they are directly working on the vehicle or simply in proximity to the
maintenance environment—must receive comprehensive, in-depth training on high-voltage
electrical hazards. This training should cover the potential injuries that could result from
electrical hazards, the specific dangers associated with high-voltage systems, and the safe
methods for contact release in the event of an emergency. The training should not only be
informative but also practical, ensuring that all staff members are fully prepared to act safely
and knowledgeably when interacting with BEBs. Furthermore, this training must be repeated
and refreshed on an annual basis to keep all personnel up to date with the latest safety
protocols, emerging risks, and evolving industry standards. Regular refresher courses will help
reinforce the critical concepts and ensure that safety best practices are continually followed.

» Definition of Qualified Technicians
Only Technicians formally designated as “Qualified” by the employer are authorized to inspect,
repair, service, or perform bodywork on BEBs. This designation is based on the Technician’s
completion of a comprehensive training and certification process that proves their competency
in working safely with high-voltage systems. Additionally, only Qualified Technicians are
permitted to approach a BEB under repair, within the established safety barriers, ensuring that
all safety measures are strictly followed throughout the work process. This restriction is crucial
to maintaining a controlled and safe environment for all personnel, minimizing the risks
associated with exposure to high-voltage components.

> Qualification Program Requirements
The employer is responsible for defining a robust qualification program for Technicians, ensuring
they are equipped with the knowledge and skills necessary to safely work on BEBs and handle
the unique risks posed by high-voltage systems. At a minimum, the qualification program must
include extensive training on the following areas:

o High-voltage hazard awareness: Technicians must be fully educated on the specific
high-voltage hazards present in BEBs, including how to identify and mitigate these risks
in the context of the vehicle’s electrical systems.

o Safe and effective contact release procedures: Technicians must learn the proper
techniques for safely releasing contact from high-voltage systems in the event of an
emergency or required maintenance, ensuring they can act swiftly and effectively when
needed.
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o Understanding electrical injuries: Technicians should have a solid understanding of
electrical injuries, their causes, symptoms, and proper responses. This knowledge is
essential for minimizing harm in case of an electrical accident.

o Proper techniques for voltage testing: Technicians will be trained in correct methods
for reading voltage and using digital multimeters to measure electrical systems
accurately, ensuring they can identify potential hazards and confirm safety before
beginning work.

o Application and inspection of PPE: Technicians will be educated on the correct use,
inspection, and testing of Personal Protective Equipment (PPE) suited for BEB work. This
includes understanding the role of PPE in preventing injury and ensuring that the
equipment is in good condition before use.

o Safe de-energizing procedures: The program will cover the safest procedures for de-
energizing BEBs, including how to verify the complete absence of voltage, ensuring that
the vehicle is safe to work on.

o Repair and service protocols: Technicians will be trained in the specific protocols for
repairing, servicing, inspecting, and performing bodywork on BEBs, with a focus on
minimizing risks and following safety standards.

» Teamwork for De-Energization
Qualified Technicians must always work in pairs when de-energizing a BEB. This practice ensures
that all safety protocols are adhered to rigorously. Both Technicians must remain present and
actively engaged in the de-energization process until the vehicle is completely de-energized, and
the absence of voltage has been fully confirmed. Working in pairs provides an added layer of
oversight and support, ensuring that no step is missed and that immediate assistance is
available should an issue arise during this critical procedure. This collaborative approach
enhances safety and promotes accountability, reducing the likelihood of human error during de-
energization.

» Operator Training
All vehicle operators must receive specialized training in high-voltage hazard awareness and
overall vehicle safety. This training should be comprehensive and cover emergency procedures
specific to handling BEBs, such as how to perform an emergency shutdown, as well as the steps
for identifying the location of the vehicle emergency response guide (ERG). In addition,
operators must be trained to recognize and respond to any high-voltage or other relative
warning indicators on the vehicle’s dashboard. This ensures that operators are fully capable of
taking appropriate action in the event of an emergency, reducing response time and preventing
further complications or injuries.

> Refresher Training
To maintain the highest standards of safety and ensure that all personnel remain well-prepared,
refresher training must be provided to all Qualified Technicians, Supervisors, and Operators
every three years. This ongoing education will focus on key topics, including BEB safety, high-
voltage hazard awareness, and emergency response procedures. Regular refresher training
sessions ensure that staff remain knowledgeable, up-to-date on industry advancements, and
continuously follow the most current safety protocols. By reinforcing these critical safety
principles, the organization helps mitigate risks associated with high-voltage systems and fosters
a culture of safety that is consistently adhered to.
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By ensuring comprehensive and continuous training for all relevant personnel, the organization can
effectively minimize the risks associated with working on BEBs. This commitment to education and
safety helps maintain a consistently safe working environment for all staff members, further enhancing
operational safety and the wellbeing of everyone involved in the maintenance and operation of BEBs.

BEB Accident Procedures

In the event of a road accident involving a Battery Electric Bus (BEB) that may have sustained potential
damage to high-voltage electrical components or cables, there is an elevated risk of electrical hazards,
including electric shock, arc flash, or thermal runaway. To effectively mitigate these risks and ensure the
safety of all involved, the following safety protocols must be strictly adhered to:

» Qualified Technician Response
Upon notification of an accident involving a BEB, a Qualified Technician must be dispatched
immediately to the accident scene. The technician’s primary role is to provide expert guidance
on how to safely assess and treat the BEB, with a specific focus on mitigating any potential
electrical hazards. The technician should also provide instructions to emergency responders,
vehicle operators, and any other involved personnel to ensure that no one is exposed to
unnecessary risks while handling or approaching the vehicle. The technician’s presence is critical
to ensure that all necessary safety measures are put in place before further action is taken.

> Initial Vehicle Assessment & Inspection
Once on-site, the Qualified Technician shall perform a thorough walk-around inspection of the
BEB from a safe distance of at least 4 feet to ensure no immediate dangers are present. This
inspection should be conducted with extreme caution, and the technician should be alert for
any visible or audible signs of damage that could indicate the presence of electrical hazards. Key
indicators of potential damage include fluid leakage, visible sparks, smoke, flames, unusual
temperature increases, or any gurgling, popping, or hissing sounds coming from the vehicle.
These signs often point to possible damage to high-voltage components or cables, which require
immediate attention.

> **Emergency Response ** If any of these warning signs are detected, the technician must
immediately contact 911 for fire department response to handle any potential impending fire
risk or hazardous situations. Emergency responders should be briefed on the specific risks
associated with high-voltage electrical components upon arrival and the appropriate response
measures, such as the use of non-conductive firefighting equipment or techniques for dealing
with electric vehicle fires. Large quantities of water shall be utilized to cool the batteries and
vehicle systems to protect exposures and limit fire spread.

» Towing Procedures
If the BEB must be towed from the scene, it is crucial that all towing procedures be carried out in
strict compliance with the Original Equipment Manufacturer (OEM) instructions. The OEM
guidelines are designed to ensure that the vehicle is moved safely without further risk of
damaging high-voltage components or cables.
If there is any suspicion that the BEB’s high-voltage components may have been compromised in
the accident, it is strongly recommended that the high-voltage disconnect be switched off
before the vehicle is towed. This precaution minimizes the risk of accidental electrical discharge
and ensures that no live voltage is present in the system while the vehicle is in transit.
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» Post-Accident Inspection and Damage Assessment
Following the accident, any BEB that may have sustained damage to its high-voltage cables or
components must undergo a comprehensive inspection to assess the extent of the damage. This
inspection must be thorough to confirm that the vehicle is safe to move and park. Special care
should be taken to ensure that no further hazards—such as electrical arcing or thermal
runaway—are present in the system.

Additionally, it is important that the BEB is not parked near other vehicles, buildings, or areas
where a potential hazard could escalate. For example, if a thermal runaway occurs, it could
spread to nearby vehicles or structures, creating a more severe fire risk or electrical hazard.
Therefore, the vehicle should be relocated to a designated safe area that is isolated from other
assets and personnel.

» Marking and Isolation of Damaged BEBs
BEBs that are suspected to have sustained damage to high-voltage components or cables must
be immediately isolated to prevent accidental exposure to the hazards. This includes parking the
damaged BEB in a designated safe area, away from other vehicles, buildings, or structures, in
accordance with local safety policies and regulations. The designated area should be clearly
marked with appropriate signage to indicate that the vehicle may present electrical hazard risks.

Damaged BEBs must be prominently marked with visible warnings to indicate the potential
presence of compromised high-voltage components. This ensures that emergency responders,
maintenance personnel, and other individuals in the vicinity are made aware of the risk and can
take appropriate precautions before approaching the vehicle. The use of warning placards or
labels that specifically highlight high-voltage hazards is essential for maintaining safety and
preventing inadvertent contact with electrical components.

By adhering to these strict protocols, the risks associated with electrical hazards in the event of an
accident involving a BEB can be significantly reduced. Ensuring that all personnel follow the proper steps
to assess, isolate, and mitigate electrical hazards will help safeguard the health and safety of both
responders and bystanders. Additionally, these measures contribute to preventing further damage to
the vehicle and its electrical systems, ultimately supporting the safe resolution of the situation.

Emergency Plan and Special Circumstances for BEBs

Each district or facility must have a clearly defined, written, and comprehensive Emergency Response
and Evacuation Plan specifically tailored for Battery Electric Buses (BEBs). This plan must detail specific
procedures for emergencies involving high-voltage hazards, fire risks, and other emergency situations
that may arise due to BEB operation or incidents. The plan should cover the following key areas:

o Identification and assessment of potential hazards related to BEBs, including high-voltage electrical
risks, fire hazards, and thermal runaway scenarios.

o Step-by-step evacuation procedures for staff, operators, and anyone else within the facility during a
BEB-related emergency, including the safe evacuation of injured or vulnerable individuals.

o Specific actions to isolate or deactivate high-voltage systems in the event of an electrical failure or
accident.
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o Clear communication channels to ensure that all parties involved—both within the facility and
outside emergency responders—are notified of the emergency and are acting on up-to-date,
accurate information.

This plan should be reviewed regularly, tested, trained and updated as necessary to address new risks,
regulatory changes, or advances in BEB technology.

> Staff and Management Awareness
It is vital that all personnel, including Dispatch, Maintenance, and Administrative Staff, are fully
aware of their roles and responsibilities in the event of an emergency involving a BEB. Every
member of staff should be well-versed in the First Responder Plan, which outlines specific
actions to be taken in an emergency. To ensure preparedness:

o Training drills and exercises should be conducted regularly, ensuring that staff are
familiar with evacuation routes, safety equipment, and emergency protocols.

o Clear documentation should be available for staff outlining their individual roles and
actions, as well as critical information such as emergency contacts, safety equipment
locations, and procedures for initiating the Emergency Response Plan.

By ensuring that all staff are knowledgeable and prepared, facilities can significantly reduce confusion
and response times in the event of an emergency.

» OEM Safety Recall Letters and Technical Service Bulletins
Compliance with OEM Safety Recall Letters and Technical Service Bulletins is non-negotiable
and critical to ensuring the safety of all individuals interacting with BEBs. These documents often
contain important updates and instructions related to safety risks, component failures, or
technical issues that need to be addressed to reduce the risks associated with BEBs. In the event
of:

o Safety recalls or updates, all affected vehicles must be taken out of service immediately
until repairs or necessary actions are completed, as outlined by the OEM.

o Technical Service Bulletins regarding high-voltage systems, charging equipment, or fire
prevention measures must be followed rigorously to maintain operational safety and
prevent electrical hazards or fire risks.

o All personnel responsible for vehicle maintenance or operation should be trained to
recognize and respond to instructions contained in OEM-issued documentation.
Documentation must be kept accessible and regularly reviewed to stay ahead of
potential issues that could arise during vehicle operation.

» Emergency Response Guide Requirement
No BEB should ever enter service without the Emergency Response Guide on board. This guide
provides crucial information about potential hazards and emergency procedures specific to the
BEB model in service. It is the responsibility of the operator to ensure that the guide is present
and easily accessible at all times during vehicle operation. The Emergency Response Guide
should include:

o Detailed diagrams or instructions for safely shutting down high-voltage systems in the
event of a malfunction or accident.
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o Fire safety instructions specific to BEBs, including how to handle or extinguish an
electrical fire if one occurs.

o Contact information for emergency responders and OEM support, should specialized
expertise be needed.

To enhance accessibility and minimize response time, the guide can be made available in electronic
format via QR code or another digital medium, allowing both operators and emergency responders to
quickly access the information from their mobile devices in case of an incident.

> Operator Training
Comprehensive training for all operators is mandatory to ensure that they can react effectively
and swiftly in an emergency situation. This training should encompass:

o Proper emergency procedures for different types of incidents that could occur with
BEBs, including fire, electrical failure, or battery malfunctions.

o Location and accessibility of the Emergency Response Guide, ensuring that operators
know exactly where to find it should an emergency arise.

o Basic understanding of high-voltage risks and fire hazards associated with BEBs,
enabling operators to make informed decisions about evacuation or incident
management.

o Training materials, such as New Flyer training videos, should be referenced to help
operators understand the intricacies of handling BEBs during emergencies, including
using fire suppression equipment and performing emergency shutdowns.

This training should be ongoing, with regular refresher courses to ensure that operators are always up-
to-date on the latest safety protocols and best practices.

> Collaboration with Local First Responders
Establishing strong partnerships with local first responders—including firefighters, paramedics,
and police officers—is essential to effective emergency management for BEBs. Periodic
walkthroughs and training sessions should be organized to familiarize emergency personnel
with:

o The specific high-voltage hazards associated with BEBs, and the safe distance they
should maintain when responding to incidents involving these vehicles.

o The locations of BEBs within the facility, including parking and charging areas, to help
first responders understand the layout and identify potential areas of concern in an
emergency situation.

o Battery storage and waste disposal areas, ensuring that responders know where
damaged or used batteries are stored, as these could pose additional risks during
emergencies.

These engagements help ensure that first responders are fully equipped to handle incidents involving
BEBs safely and effectively, with a clear understanding of the vehicle’s unique hazards.
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> Initial Emergency Action Training
In addition to first responders, trained and qualified staff who may be the first to observe or
respond to an emergency involving BEBs must receive specialized training. This training should
focus on:
o The location and operation of charging stations, main electrical breakers, and shutoff
mechanisms, so that staff can quickly assess and mitigate risks during an emergency.
o Procedures for performing initial actions like isolating high-voltage systems and
notifying emergency services of the incident.
o A comprehensive understanding of all major charging equipment, ensuring that staff
are equipped to assist in stabilizing the situation until emergency responders arrive.

By ensuring that these critical team members are properly trained, the facility can act quickly and
decisively in managing BEB-related emergencies, thus reducing response times and mitigating risks
associated with high-voltage systems.

By implementing the protocols above districts can ensure that all personnel—whether they are staff,
operators, or emergency responders—are well-prepared to handle any emergency situations involving
Battery Electric Buses. Proper training, ongoing education, and effective communication with first
responders all play a crucial role in reducing the risks associated with high-voltage systems and potential
fire hazards. This proactive approach enhances the overall safety of facilities, ensuring that BEBs are
operated and maintained in a manner that prioritizes safety and minimizes the potential for harm to
personnel and bystanders.

BEB Safety Inspections and Compliance Audit Procedures

This policy establishes the fundamental structure and framework for conducting comprehensive safety
audits on Battery Electric Buses (BEBs), emphasizing key audit points to ensure the consistent adherence
to safety policies and procedures. The primary focus is on ensuring that these protocols are accurately
implemented and effective in mitigating safety risks. These audits should be thorough and encompass all
relevant aspects of safety procedures, with particular attention paid to areas where the risks of non-
compliance or procedural deviations could lead to significant safety hazards or failures.

While audits related to Personal Protective Equipment (PPE) are mandatory and non-negotiable, the
scope of the audit process should extend beyond these routine checks. The goal is to cover critical areas
where failure to comply with procedures can lead to severe safety risks. Audits should not only verify
that the established safety protocols are being adhered to but also assess the overall effectiveness of
these protocols in preventing accidents, injuries, and hazards in the workplace. By doing so, the audit
and review process plays an integral role in fostering continuous safety improvement and reinforcing a
culture of safety throughout the organization.

The overarching aim of these audits is to ensure that all personnel, whether directly working with or in
proximity to BEBs, are operating in a safe and controlled environment. This proactive approach helps to
identify potential risks early, making it possible to implement corrective actions before any incidents
occur. Below are the essential criteria for conducting BEB safety audits, which should serve as the
foundation for any safety assessment process:
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» Compliance with Safety Procedures
The core of any BEB safety audit is ensuring strict adherence to established safety protocols.
Auditors should:

o

Verify compliance with safety procedures as outlined in the BEB safety policy, which
includes critical areas such as de-energization, PPE usage, lockout/tagout procedures,
and the proper handling of high-voltage systems.

Check de-energization protocols to ensure high-voltage systems are properly isolated
and verified as safe before any maintenance, inspection, or repair work begins. This
includes checking that the de-energization process follows the specific steps outlined in
the OEM guidelines and ensuring all personnel involved are trained and aware of the
procedures.

Confirm that the isolation of high-voltage systems is always done before engaging in
any work, ensuring there is no potential for electrical hazards to be introduced during
the course of maintenance.

> Effectiveness of Safety Training
A well-trained workforce is essential to a safe working environment. The audit should:

@)

Assess the effectiveness of safety training provided to all relevant personnel, including
operators, technicians, and supervisors, to confirm they have received all necessary
safety training and refresher courses.

Evaluate the knowledge retention of personnel to ensure they understand safety
procedures, emergency protocols, and the correct use of PPE. Auditors should also
ensure that this training is up-to-date, and that staff can demonstrate proficiency in
applying safety measures on the job.

Assess ongoing competency, ensuring that personnel undergo refresher training
regularly (e.g., annually) to keep up with new safety protocols, technological
advancements, and regulatory changes.

> Inspection of Equipment and PPE
PPE and tools are critical to minimizing safety risks. The audit should:

o

Ensure PPE availability and compliance: Inspect whether all PPE is readily available,
well-maintained, and used according to OEM guidelines and NFPA 70E standards. This
includes checking for defects, ensuring that PPE meets the necessary protective
standards, and verifying that it is worn correctly during maintenance and repair work.
Verify the condition of high-voltage equipment: All high-voltage protective equipment,
including insulated tools, rescue tools, and other PPE, must be regularly inspected and
maintained to ensure it is in good working condition. Auditors should check that
damaged or outdated PPE and equipment are promptly replaced.

» Operational Safety for Maintenance Activities
To ensure safety during operational procedures, the audit should:
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o

Verify that only Qualified Technicians are performing maintenance and repair activities
on BEBs and that they are following all safety protocols, including the use of
lockout/tagout procedures and maintaining safety barriers and signage.

Confirm third-party vendor compliance: If external contractors or subcontractors are
involved in BEB maintenance, ensure that they are properly informed about the high-
voltage hazards associated with the vehicles and have been trained in the correct safety
procedures.



» Documentation and Record Keeping
Proper documentation is a cornerstone of safety management. The audit should:

o

Confirm the completion and accuracy of all relevant documentation, such as Job Safety
Plans, Work Orders, and inspection records. Auditors should ensure that these
documents are correctly filled out, signed, and stored as part of the compliance and
tracking process.

Review audit and inspection records: Ensure that past audits and inspections are
properly documented, and any corrective actions are clearly recorded and followed up
on. This will help ensure accountability and demonstrate a continuous effort to maintain
safety standards.

> Emergency Response Preparedness
Effective emergency procedures are essential to mitigating the impact of accidents. The audit

should:

O

Evaluate emergency response plans: Review the procedures for emergency shutdowns,
contact release from high-voltage systems, and general emergency response protocols
in case of an incident involving a BEB.

Verify Emergency Rescue Guide accessibility: Ensure that personnel know where the
Emergency Rescue Guide is located, and that it is accessible in case of an emergency.
This guide should be easily available to all operators and emergency responders in both
physical and electronic formats, such as a QR code.

» Incident and Near-Miss Reporting
Preventing future incidents starts with effective reporting and follow-up. The audit should:

O

Evaluate incident reporting: Ensure that all incidents, accidents, and near-miss
situations involving BEBs have been properly reported, investigated, and documented.
Confirm corrective actions: Verify that corrective actions have been implemented
following incidents, and that these actions are documented to ensure that similar events
do not recur. Auditors should ensure that lessons learned from any safety lapses are
incorporated into future safety protocols and training sessions.

By systematically assessing the above key criteria, BEB safety audits help identify gaps, inefficiencies,
and areas for improvement in the organization's safety procedures. These audits play a crucial role in
ensuring that safety protocols are not only followed but are also continually optimized to address
emerging risks. The findings from these audits should inform ongoing improvements in safety culture,
training programs, equipment maintenance, and emergency preparedness, creating a more resilient and
safety-conscious environment for all personnel working with or around BEBs. Through rigorous and
regular auditing, organizations can help mitigate risks associated with high-voltage systems and improve
the overall safety of BEB operations.
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Closing Summary

The safety and operational integrity of Battery Electric Buses (BEBs) are of utmost importance to
ensuring the well-being of both personnel and the public. This comprehensive set of procedures,
guidelines, and training requirements has been developed to establish a standardized and systematic
approach for the safe maintenance, repair, and operation of BEBs. The framework is designed with a
primary focus on mitigating electrical hazards, managing high-voltage risks, and ensuring strict
adherence to best practices and regulatory standards.

The policies outlined in this document cover all aspects of BEB operations, from pre-repair and
inspection requirements to emergency response protocols, with a particular emphasis on minimizing
operational risks and ensuring that only qualified and authorized personnel are involved in critical
maintenance tasks. A key component of the program is the implementation of regular audits and
continuous education, which ensure that safety measures remain relevant, effective, and up to date.
Clear, well-defined procedures for emergency situations ensure preparedness and swift response in the
event of an incident, further reinforcing our commitment to safety.

The procedures also emphasize the importance of Personal Protective Equipment (PPE) standards,
structured job safety planning, and robust communication with third-party vendors. These measures
collectively guarantee a holistic approach to safety that is aligned with both Original Equipment
Manufacturer (OEM) recommendations and established regulatory requirements.

CTtransit’s Safety & Training team plays an essential role in supporting the safe operation and
maintenance of BEBs. The team is a valuable resource, offering ongoing training, practical resources,
and expert support to ensure all staff remain fully informed and up-to-date on the latest safety
protocols and OEM standards. In addition, the team is available to provide guidance on best practices,
troubleshooting, and emergency preparedness, ensuring a safe and effective working environment for
all involved.

This policy is not only intended to uphold safety but also to foster a culture of responsibility and
continuous improvement across all stages of the BEB lifecycle. By ensuring that every individual, from
maintenance personnel to operators, works within a secure environment where risks are minimized and
safety is prioritized, we promote both operational excellence and personnel safety. By strictly adhering
to these procedures and leveraging the expertise of CTtransit's Maintenance Safety & Training team, we
can maintain superior operational standards, protect our workforce, and contribute to the long-term
success and sustainability of BEB deployment and maintenance.

Ultimately, this collective commitment to safety, learning, and communication helps to cultivate a safe

working environment, encourage continuous professional development, and ensure that BEB operations
remain reliable, efficient, and sustainable for the future.
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Definitions

De-energize: This refers to the process of completely removing hazardous electrical energy from a
Battery Electric Bus (BEB). It involves shutting the vehicle off, disconnecting both the low-voltage and
high-voltage systems, and allowing enough time for any remaining energy to dissipate according to the
manufacturer's guidelines. This ensures the vehicle is safe to work on, with no live electrical current
present.

Thermal Runaway: This is a dangerous phenomenon that occurs when a battery cell rapidly heats up,
creating a chain reaction that exceeds the system's ability to cool the battery. This can lead to extreme
temperatures, potentially causing fires, the release of harmful gases, and the ejection of hazardous
materials from the battery.

Authorized: An "authorized" person is someone who has been officially granted permission to make
decisions or take actions on behalf of the company. In the context of this policy, an authorized individual
has the authority to apply and remove lockout/tagout (LOTO) devices, ensuring that work on a BEB is
performed safely without the risk of re-energizing its electrical components.

Qualified: A "qualified" person is someone who has the necessary credentials, training, or experience to
safely and effectively handle specific tasks. For BEBs, this refers to technicians who have the knowledge
and skills required to safely work with high-voltage systems, typically demonstrated through
certification or extensive experience.

ZVV-Zero Voltage Verification: This is a safety procedure where a qualified technician uses specialized
tools, like a digital multimeter, to confirm that no electrical current is present in a circuit. It ensures that
a circuit is completely de-energized before work begins, minimizing the risk of electrical shock or other
related hazards during maintenance or repairs.

Acronyms

HV — High Voltage

PPE - Personal Protective Equipment

LOTO — Lockout / Tagout Process

BEB — Battery Electric Bus

ESS — Energy Storage System (Battery Assembly)
MSD — Manual Service Disconnect

ICE — Internal Combustion Engine

OEM - Original Equipment Manufacturer

PMI — Preventative Maintenance Inspection

ERG — Emergency Response Guide

FR — Flame Resistant

BTMS — Battery Thermal Management System

JSP — Job Safety Plan

ZVV - Zero Voltage Verification

DMM - Digital Multi Meter (also known as Digital Volt-Ohm Meter)
NFPA — National Fire Protection Agency

ANSI — American National Standards Institute
ASTM — American Society for Testing and Materials
VDC - Volts Direct Current

VAC - Volts Alternating Current
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