xXEV Vehicle Safety

1. Demonstrate knowledge of hazards related to high voltage systems/electric vehicles,
including electrocution, fire, explosion, arc flash, gases and fumes, hazardous chemicals,
and EMF, and how to properly respond to emergency situations.

The safety risks associated with working on hybrid and electric vehicles (XEVS) are significantly
heightened due to the presence of high-voltage systems and advanced electrical components.
These vehicles operate with voltage levels ranging from 200 to 800 volts or higher, presenting
dangers such as electrocution, fire, explosion, arc flash, hazardous chemicals, and exposure to
harmful gases and fumes. To safely handle and maintain XEVs, technicians must be trained in
identifying potential hazards and responding to emergencies. Below are technical details about
these hazards and the proper response protocols.

e Electrocution and Arc Flash Hazards
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One of the primary dangers when working on XEVs is the risk of electrocution.
High-voltage systems, including the battery packs, power electronics, and electric
motors, can deliver lethal electrical shocks if not properly de-energized. The risk
of electrocution is especially high when technicians are unaware of the vehicle’s
status or accidentally come into contact with live components. To mitigate this
risk, XEVs should always be placed in a fully powered-down or service mode
before any work begins, following manufacturer guidelines to isolate the high-
voltage system.

Arc flash is another severe risk associated with high-voltage systems. An arc flash
can occur when there is an electrical fault or short circuit, releasing intense heat,
light, and pressure that can cause serious burns or injuries. The use of insulated
tools and appropriate personal protective equipment (PPE), such as flame-
resistant clothing, high-voltage gloves, and face shields, is essential to protecting
technicians from arc flash incidents. Special attention must be given to any
damaged or exposed wiring, which can increase the risk of an arc flash during
diagnostics or repairs.

e Fire, Explosion, and Hazardous Gases

o

The large lithium-ion battery packs used in most XEVs present a fire hazard,
especially if the battery is physically damaged or overheats. Thermal runaway, a
process where the temperature inside the battery increases uncontrollably, can
lead to battery fires or explosions. In the event of a fire, it is critical to avoid using
water to extinguish lithium-ion battery fires, as it can cause a reaction with the
chemicals inside the battery. Instead, fire extinguishers rated for electrical fires
(Class C) and specialized dry chemical agents should be used. Fire suppression
systems designed for high-voltage applications may also be necessary in advanced
shop environments.

During a battery fire or thermal runaway event, harmful gases and fumes, such as
hydrogen fluoride and carbon monoxide, may be released, posing serious
respiratory risks to technicians. Proper ventilation and the use of respiratory
protection are critical in minimizing exposure to these toxic fumes. Technicians
should also evacuate the area immediately and contact emergency services if a



battery fire occurs, as specialized fire-fighting equipment may be needed to safely
contain the situation.
e Hazardous Chemicals and EMF Exposure

o Inaddition to the risks of electrocution and fire, xEVs contain hazardous
chemicals within their battery systems, such as lithium, cobalt, and electrolytes,
which can be harmful if leaked or spilled. These chemicals may cause skin
irritation, burns, or respiratory distress if inhaled. Technicians must wear
chemical-resistant gloves and eye protection when working near the battery pack
or handling any materials related to the high-voltage system. In the event of a
chemical spill, the area should be cordoned off, and any spills should be
neutralized using the appropriate cleaning agents as specified by the
manufacturer’s safety data sheets (SDS).

o Exposure to electromagnetic fields (EMF) is another consideration when working
with XEVs. High-voltage systems can generate strong EMF, which may interfere
with certain medical devices such as pacemakers. Technicians with such devices
should consult with their healthcare provider before working on XEVs.
Additionally, shops should provide EMF shielding equipment and maintain safe
working distances from high-voltage cables and components to minimize
exposure.

« Emergency Response Protocols

o Inthe event of an emergency, such as an electrical shock, battery fire, or
hazardous chemical spill, quick and informed action is essential to ensure
technician safety and prevent further damage. All XEV repairs should take place
in designated high-voltage safety zones, equipped with appropriate emergency
equipment, including Class C fire extinguishers, spill containment kits, and
insulated rescue hooks for safely pulling an unconscious technician away from
high-voltage components.

o If atechnician is exposed to high voltage and suffers electrocution, it is critical to
disconnect the vehicle’s power source and use non-conductive tools to remove the
technician from the danger area before administering first aid. For fires or
explosions, immediate evacuation and notification of emergency services are
required. In cases of chemical exposure, affected areas should be flushed with
water, and technicians should seek medical attention if necessary. Proper training
in emergency response protocols, along with frequent safety drills, ensures that all
shop personnel are prepared to handle XEV-related emergencies effectively.

By understanding the hazards associated with XEVs, including high voltage, fire risks, hazardous
chemicals, and EMF exposure, automotive technicians can take the necessary precautions to
protect themselves and respond effectively in emergency situations. Implementing stringent
safety protocols and using proper PPE, along with maintaining a safe, well-equipped working
environment, is critical to minimizing the risks associated with servicing electric vehicles.



2. Demonstrate knowledge of high voltage system and component coloring, warning labels,
lights, signage, and lock-out/tag-out procedures.

Servicing electric vehicles (XEVS) presents significant safety risks due to the presence of high-
voltage systems. To mitigate these risks, vehicle manufacturers incorporate standardized color-
coding, warning labels, lights, and signage to identify high-voltage components. Technicians
must also follow strict safety protocols, including lock-out/tag-out (LOTO) procedures, to ensure
these systems are safely de-energized before beginning work. Below are the technical guidelines
for recognizing and responding to these visual cues, as well as the importance of LOTO
procedures in XEV safety.

e Color-Coding of High-Voltage Components

o

One of the most critical safety measures for XEVs is the color-coding of high-
voltage components, which helps technicians quickly identify dangerous areas of
the vehicle. Industry standards typically designate high-voltage cables and
components with orange insulation, signaling that they carry high electrical
energy—often between 200 and 800 volts or higher. Orange-wrapped cables
connect key components such as the high-voltage battery, inverter, electric motor,
and power electronics, and technicians must handle these components with
extreme caution.

Other colors may also indicate specific safety concerns. For example, blue may be
used for low-voltage components, and yellow may highlight areas where caution
is needed due to mechanical or electrical hazards. Recognizing these color codes
helps technicians differentiate between high- and low-voltage areas of the vehicle,
allowing them to work safely around electrical systems and avoid accidental
contact with dangerous components.

e Warning Labels, Lights, and Signage
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High-voltage systems in XEVs are often accompanied by warning labels that
provide critical safety information. These labels are typically located on high-
voltage components such as the battery pack, inverter, and power distribution
boxes. The labels include standardized symbols and text, warning technicians of
the risk of electric shock, fire, or explosion. Common symbols include the
lightning bolt, which universally indicates electrical danger, and the fire symbol,
which highlights the potential for battery fires.

In addition to labels, XEVs may be equipped with warning lights that indicate the
status of the high-voltage system. For instance, a dashboard light may illuminate
when the high-voltage system is active, signaling to the technician that the vehicle
is not yet in a safe condition for service. Signage around the vehicle or in the
shop, including high-voltage warning signs and restricted-area signs, is essential
to remind technicians and other personnel of the dangers associated with these
vehicles. Technicians must ensure that these visual warnings are always visible
and intact before starting any work.

e Lock-Out/Tag-Out (LOTO) Procedures

o

Lock-out/tag-out (LOTO) procedures are a critical safety measure used to de-
energize high-voltage systems in XEVs before performing repairs or diagnostics.
LOTO ensures that the vehicle’s electrical systems remain safely disconnected



throughout the duration of the service, preventing accidental reactivation that
could result in electrocution or equipment damage. The procedure typically
involves disconnecting the high-voltage battery, locking the disconnection point
with a physical device (such as a lock or key), and attaching a visible tag
indicating that the system is under maintenance and should not be reconnected.

o Before applying LOTO, the technician must verify that the vehicle is fully
powered down, following the manufacturer’s guidelines for placing the vehicle in
service mode. This often includes waiting a specified amount of time for
capacitors in the high-voltage system to discharge, as these components can retain
lethal electrical energy even after the battery is disconnected. Once LOTO is in
place, technicians must ensure that only authorized personnel have access to the
keys or codes needed to re-energize the system, ensuring that the system cannot
be reactivated accidentally during repairs.

e Ensuring Compliance with High-Voltage Safety Protocols

o To ensure compliance with high-voltage safety protocols, technicians must
undergo specialized training in XEV systems and understand how to properly
handle high-voltage components. Part of this training involves familiarizing
technicians with industry-standard warning labels, colors, and signage, as well as
the specific lock-out/tag-out procedures for different vehicle models. Regular
safety audits should be conducted to ensure that the shop is adhering to proper
LOTO procedures and that warning labels and signs are clearly visible and in
good condition.

o Itis also critical that technicians perform a visual check of the vehicle after LOTO
procedures have been applied, ensuring that no signs of system reactivation are
present. This includes verifying that warning lights are off and that there are no
audible signs of electrical activity, such as humming or buzzing. Proper adherence
to these protocols not only protects the technician but also ensures the safety of
the shop environment, reducing the risk of accidental injury or damage during
XEV repairs.

By following these high-voltage safety protocols—including recognizing color-coding, paying
attention to warning labels and lights, and adhering to strict LOTO procedures—technicians can
safely manage the dangers associated with XxEV high-voltage systems. Ensuring compliance with
these safety measures is essential to protecting both the technician and the vehicle, preventing
accidents related to high-voltage electrical systems.



3. Demonstrate ability to identify which components and circuits contain high voltage.

XEV (electric and hybrid-electric vehicle) safety hinges on the technician’s ability to accurately
identify components and circuits that contain high voltage. Electric vehicles operate with voltage
levels significantly higher than those found in conventional vehicles, often exceeding 400 volts.
Identifying which systems and circuits carry high voltage is critical for technician safety,
preventing electrocution, and ensuring the proper handling of sensitive components. Below are
technical guidelines for identifying high-voltage components and circuits in XEVS.

« High-Voltage Battery Systems

o The central component of any XEV’s high-voltage system is the high-voltage
battery pack, which powers the vehicle’s electric drivetrain. Typically located
either in the vehicle’s undercarriage or in a designated compartment (such as
behind the rear seats in plug-in hybrids), the battery pack is easily identified by its
size and the presence of bright orange cabling, which signals high voltage. These
cables connect the battery to the inverter, electric motor, and other high-voltage
components. The battery is labeled with warning symbols, including a lightning
bolt symbol, indicating the risk of electric shock.

o In many XEVs, the battery management system (BMS) controls the operation of
the high-voltage battery and monitors its status. This system is usually housed in
the same compartment as the battery or closely linked to it. Technicians must
approach the battery area with caution, as improper handling can lead to
dangerous electrical discharges. Prior to any service work, the high-voltage
battery must be fully de-energized according to the vehicle’s service manual to
prevent accidents.

e Inverter, Converter, and Electric Motor

o Beyond the high-voltage battery, XEVs rely on a power inverter, which converts
the battery’s direct current (DC) into alternating current (AC) for use by the
electric motor. The inverter is also linked to an onboard DC-DC converter, which
steps down the high voltage from the battery to charge the vehicle’s 12V auxiliary
systems. These components, like the battery, are connected via orange high-
voltage cables and are marked with warning labels indicating their electrical
hazards.

o The electric motor itself is another major high-voltage component, as it operates
at the vehicle’s full high-voltage capacity. Depending on the vehicle, the motor
may be located in the front, rear, or both, depending on whether the vehicle is
front-wheel, rear-wheel, or all-wheel drive. High-voltage circuits within the motor
assembly are critical to the vehicle’s propulsion and energy regeneration systems,
and technicians must follow strict de-energizing protocols before working near
these components. Diagnostic tools such as OBD-I11 scanners and voltage testers
can also be used to verify whether these circuits are active during servicing.

e Charging Systems and High-Voltage Climate Control

o The vehicle’s charging system, which interfaces with external power sources to
recharge the high-voltage battery, is another circuit that contains high voltage.
The onboard charger and charge port, where technicians can plug in Level 1, 2, or
3 chargers, are linked directly to the high-voltage battery and often contain



components capable of handling over 600 volts. When servicing the charging
system, technicians must ensure the vehicle is disconnected from external power
and that no charging activity is occurring, indicated by status lights or dashboard
notifications.

o Another high-voltage circuit in XEVs involves the climate control system. Unlike
traditional vehicles, XEVs often use high-voltage electric compressors and heaters
to provide cabin climate control without relying on an internal combustion engine.
These components are integrated into the high-voltage system and are also
connected via orange cabling. Technicians should be aware of these high-voltage
circuits when servicing the air conditioning or heating systems, as they carry the
same risks of electric shock and arc flash as the powertrain components.

By identifying high-voltage components such as the battery pack, inverter, motor, charging
systems, and climate control circuits, automotive technicians can ensure that they follow proper
safety protocols when working on XEVs. The use of standardized orange cables and warning
labels, along with diagnostic tools, helps technicians safely navigate these complex electrical
systems and mitigate the risks of high-voltage exposure.



4. Demonstrate knowledge of steps needed to assess possible hazards prior to servicing a
high voltage/electric vehicle, including awareness of automatic systems that may operate
while the key switch/ignition is off.

Servicing electric vehicles (XEVSs) requires a comprehensive understanding of high-voltage
systems and the potential hazards they pose. Before starting any repair or diagnostic work,
technicians must assess the vehicle’s electrical state and identify possible dangers. This process
involves understanding the vehicle’s systems, being aware of components that can activate
automatically even when the key switch or ignition is off, and following specific de-energizing
procedures to ensure technician safety. Below are the technical steps for assessing possible
hazards prior to servicing an xEV.

« Initial Vehicle Inspection and Keyless Ignition Awareness
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The first step in assessing hazards on an XEV involves conducting a visual
inspection of the vehicle and verifying the status of the high-voltage system.
Unlike traditional vehicles, many XEVs are equipped with keyless ignition
systems that allow the vehicle to remain active even when the key fob is not in the
ignition. As a result, technicians must confirm that the vehicle is fully powered
down, as indicators on the dashboard or electronic control units (ECUs) may
remain active even if the vehicle appears off. This is especially important in
vehicles with stop-start or automatic wake-up functions, where certain systems
may activate on their own.

Technicians should carefully inspect for any dashboard warning lights, signs of
system activation, or unusual sounds (such as the electric compressor running)
before beginning work. Many XEVs will have an indicator light showing whether
the high-voltage system is energized. Understanding the vehicle’s specific
ignition and power-down sequence is crucial, as some XEVs may remain in a
semi-active state until certain conditions are met, such as closing all doors or
pressing the power button in a specific manner.

e Automatic Systems and Hidden Hazards
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One of the unique challenges with XEVs is the presence of automatic systems that
can engage even when the vehicle is not in active operation. For example, electric
vehicles often utilize thermal management systems that automatically turn on
cooling fans or pump coolant through the battery and power electronics to prevent
overheating, even if the vehicle is parked and the ignition is off. These systems
can start without warning and pose hazards to technicians working in the engine
bay or near high-voltage components.

To mitigate the risks posed by these automatic systems, technicians must
familiarize themselves with the vehicle's specific operating manuals and service
documentation to understand which systems may engage without driver input.
Placing the vehicle into service mode or maintenance mode, as recommended by
the manufacturer, disables these automatic functions and isolates the high-voltage
system, ensuring that no components will unexpectedly activate during service.
Without properly disabling these systems, a technician could be exposed to
moving parts, high-voltage currents, or thermal hazards.

« Verification of High-Voltage System Status and PPE Requirements



o After verifying that the vehicle is fully powered down and the high-voltage
system is isolated, technicians must perform additional safety checks to ensure the
system is de-energized. This includes the use of specialized diagnostic tools, such
as a digital multimeter, to measure voltage levels at key points in the high-voltage
circuit. Verifying that the voltage has dropped to safe levels (often less than 12
volts) is crucial, as capacitors in the high-voltage system can retain dangerous
amounts of electrical energy even after the battery has been disconnected.

o Personal protective equipment (PPE) is mandatory when working near high-
voltage systems, and technicians must wear insulated gloves rated for the
vehicle’s operating voltage, as well as face shields and flame-resistant clothing.
These precautions protect against electric shock, arc flash incidents, and other
potential hazards during diagnostics or repairs. Ensuring that PPE is worn
throughout the inspection and de-energization process is critical for technician
safety, particularly in high-risk environments.

e Lockout/Tagout and Safety Documentation

o The final step in assessing hazards before servicing an XEV is implementing a
lockout/tagout (LOTO) procedure to ensure that the high-voltage system remains
de-energized during the entire service process. The LOTO procedure involves
physically locking the high-voltage disconnect switch or fuse and placing a
visible tag on the vehicle that warns others not to energize the system. This
ensures that no one inadvertently restores power to the high-voltage system while
the vehicle is being worked on.

o Once the lockout/tagout procedure is complete, the technician should document
the steps taken to isolate the high-voltage system, including notes on the condition
of the vehicle upon arrival and any specific hazards identified during the initial
inspection. This documentation provides a record of safety measures and helps
ensure compliance with shop safety protocols and regulatory requirements. By
following these procedures, technicians can safely manage the risks associated
with high-voltage XEV systems and prevent accidents related to unexpected
system activation.

By thoroughly assessing potential hazards—such as automatic systems that may engage while
the vehicle is off—and following proper de-energization and lockout/tagout procedures,
technicians can safely service high-voltage electric vehicles. This process not only prevents
accidents but also ensures compliance with safety protocols, minimizing risks in the automotive
shop environment.



5. Understand limitations on which systems, components, and circuits of a high
voltage/electric vehicle a technician is capable of safely servicing based on their level of
training and qualification.

The safety of both technicians and the vehicles they service is paramount when working with
high-voltage electric vehicle (XEV) systems. These vehicles contain components and circuits that
operate at significantly higher voltage levels than traditional internal combustion engine vehicles,
making specialized knowledge and training crucial for safe handling. Not every technician is
qualified to work on every part of an XEV, and it is essential to understand the limitations of their
capabilities based on their level of training and certification. Below are key guidelines to help
technicians assess which systems and components they can safely service.

e Training Levels and Certification Requirements

o The ability to service high-voltage XEV systems is contingent on a technician’s
level of training and certification. Entry-level technicians may be qualified to
perform routine maintenance on low-voltage systems such as 12V batteries,
lighting, and basic electrical components, but they may lack the training required
to work on high-voltage circuits. Mid-level or advanced training, often provided
by specialized manufacturers or technical institutes, is required to handle high-
voltage components like battery packs, inverters, and electric motors.

o Technicians who work on XEVs must receive specific training in high-voltage
safety, which includes understanding the unique hazards associated with these
systems, such as electrocution, arc flash, and fire risks. Certification programs,
such as those provided by the National Institute for Automotive Service
Excellence (ASE) or manufacturer-specific training, help ensure that technicians
are equipped to handle the complexities of XEV systems. It is critical that
technicians do not exceed the scope of their training, as improperly handling high-
voltage components can result in severe injury or death.

o Limitations on High-Voltage Systems

o High-voltage systems in XEVs, including the battery, inverter, and electric motor,
require a deep understanding of electrical theory and specific vehicle architecture.
Technicians who have not completed high-voltage certification should not attempt
to work on these systems. Only technicians trained in the proper lock-out/tag-out
(LOTO) procedures, high-voltage system deactivation, and the use of specialized
insulated tools should service high-voltage components. These technicians must
also understand how to discharge high-voltage capacitors and other components
that can retain electrical energy even after the vehicle is powered down.

o The high-voltage battery, which typically operates at 400 to 800 volts or higher, is
particularly dangerous. Servicing the battery without proper de-energization or
isolation from the vehicle’s electrical system can result in lethal electrical shock.
Additionally, components like the power inverter and electric motor require
advanced knowledge of electrical currents and safe handling techniques to avoid
arc flashes and thermal events. Unqualified technicians should defer these tasks to
individuals with the appropriate high-voltage certification.

e Working on Low-Voltage and Auxiliary Systems



o While some technicians may not be qualified to work on high-voltage systems,
they can still safely service low-voltage and auxiliary systems within XxEVs. These
include the 12V electrical systems, lights, wipers, and interior electronics.
Understanding the difference between high-voltage and low-voltage circuits is
critical for preventing accidental exposure to dangerous electrical currents.
Technicians must ensure that any systems they are working on are clearly
separated from high-voltage components and that all necessary precautions are
taken to avoid cross-contamination between the two.

o Many xXEVs integrate both low- and high-voltage systems, such as in the climate
control or infotainment systems, where the high-voltage battery powers some
components while the 12V system powers others. Technicians servicing these
systems must be able to differentiate between which components are safe to work
on with basic electrical training and which require advanced high-voltage
qualifications. Misidentifying a high-voltage circuit as low-voltage can result in
significant hazards.

e Manufacturer Guidelines and Vehicle-Specific Training

o XEV systems vary significantly across different manufacturers, and technicians
must adhere to manufacturer-specific guidelines when servicing these vehicles.
Manufacturer training programs are often the most effective way to ensure that
technicians fully understand the design and safety protocols for a particular
vehicle. For example, some manufacturers require technicians to complete
specific training modules before they are allowed to work on high-voltage battery
systems or advanced powertrain components.

o Manufacturer guidelines provide detailed instructions on safety procedures,
including the proper steps for placing a vehicle in service mode, deactivating
high-voltage systems, and using insulated tools. Without following these
guidelines, technicians may inadvertently expose themselves to electrical hazards.
By adhering to manufacturer-specific training and certifications, technicians
ensure that they are only working on systems they are qualified to service,
maintaining both safety and professional standards.

By understanding the limitations of their training and qualifications, automotive technicians can
safely navigate the complexities of XEV systems. Adhering to safety protocols, respecting the
boundaries of high-voltage and low-voltage systems, and seeking manufacturer-specific training
ensures that technicians work within their skill set, preventing accidents and maintaining the
integrity of the vehicles they service.



6. Demonstrate knowledge of high voltage/electric vehicle intake process, inspection,
handling, and in-process monitoring for all vehicles including damaged/compromised
vehicles.

The intake, inspection, handling, and in-process monitoring of high-voltage electric vehicles
(XEVs) require strict adherence to safety protocols, especially when dealing with potentially
damaged or compromised vehicles. The high-voltage systems in these vehicles, which can
exceed 400 volts, present significant risks if mishandled. The process begins with intake and
inspection, followed by careful handling throughout the repair or diagnostic procedure, and
concludes with ongoing monitoring of the vehicle during service. These steps are especially
critical for vehicles that have been involved in accidents or show signs of damage to high-
voltage components. Below is a detailed, technical overview of each phase of the process.

e Intake Process and Initial Inspection

o The intake process for XEVs starts with a thorough pre-inspection to identify any
visible damage or potential risks. Technicians must first verify the vehicle’s high-
voltage system status by checking for dashboard warning lights, error codes, and
high-voltage indicators. Vehicles involved in collisions or that have experienced
significant impacts should be handled with extra caution, as damage to the high-
voltage battery, inverter, or cables can result in safety hazards such as electrical
short circuits or battery fires.

o During the initial inspection, technicians should look for physical signs of
damage, including deformed panels near high-voltage components, leaks, or
exposed wires. The vehicle’s high-voltage battery casing should be inspected for
cracks or swelling, which could indicate internal damage or the potential for
thermal runaway. Additionally, a diagnostic scan using an OBD-II tool or
manufacturer-specific diagnostic equipment should be performed to check for any
fault codes related to the high-voltage system. This scan provides crucial
information about the vehicle’s internal systems and whether any components
have been compromised.

o Handling of Damaged/Compromised Vehicles

o If the vehicle is found to have compromised high-voltage systems, special
handling procedures must be followed to prevent further damage or injury.
Vehicles that show signs of high-voltage battery damage, such as leaking fluids,
smoke, or strange odors, should be isolated in a designated high-voltage
quarantine area to reduce the risk of fire or explosion. Technicians must use
proper personal protective equipment (PPE), including insulated gloves, face
shields, and flame-resistant clothing, when handling these vehicles.

o Before any service is performed, the high-voltage system must be de-energized
using the manufacturer’s recommended lockout/tagout (LOTO) procedure. This
involves disconnecting the high-voltage battery, ensuring capacitors have fully
discharged, and securing the vehicle to prevent accidental reactivation. Damaged
vehicles may also require specialized tools to safely extract or test high-voltage
components without triggering dangerous electrical currents. Throughout the
process, all steps should be documented, and safety protocols should be strictly
followed to protect both the technician and the vehicle.



e In-Process Monitoring During Repair or Service

o Once the vehicle is in service, continuous monitoring of its high-voltage systems
is essential, particularly for compromised vehicles. Technicians should regularly
check for any changes in the status of the high-voltage battery, such as
fluctuations in voltage or temperature, which could indicate a developing issue. In
cases where the vehicle is undergoing major repairs, thermal cameras or
temperature sensors may be used to monitor the battery and other high-voltage
components in real time, reducing the risk of thermal runaway or fires.

o Additionally, during service, technicians must be mindful of automatic systems
that may activate even when the vehicle appears powered down. For example,
XEVs often have cooling systems that engage autonomously to manage battery
temperatures, which could present a hazard if not properly accounted for. The
technician must ensure that these systems are fully deactivated during repair or, if
necessary, manage the vehicle in a controlled environment where these systems
can operate safely without posing a threat.

« Final Inspection and Post-Service Safety Checks

o After repairs are completed, a final inspection is necessary to ensure the vehicle’s
high-voltage systems are fully operational and safe for use. The technician must
recheck all high-voltage components to verify that they are properly installed and
functioning. This includes scanning for any lingering fault codes, ensuring the
high-voltage battery is securely connected, and checking that the vehicle’s
insulation resistance meets manufacturer specifications.

o For vehicles that were previously damaged, additional safety checks should
include a detailed test drive and monitoring of high-voltage system performance
under load. This helps confirm that the repairs have restored the vehicle to a safe
operating condition. Before returning the vehicle to the customer, the high-voltage
system must be fully reactivated, and any service-related notifications should be
cleared from the dashboard. Finally, a detailed service report should be provided
to the customer, including information about any high-voltage system repairs or
inspections performed during the service.

By following these detailed intake, inspection, handling, and monitoring procedures, automotive
technicians can safely service XEVs, particularly those with damaged or compromised high-
voltage systems. Adhering to strict safety protocols not only protects the technician but also
ensures that the vehicle is returned to the customer in a safe and fully functional condition.



