Hazards associated with working on High Voltage vehicle systems

The key hazards associated with working on High Voltage vehicle systems are: 

	Hazard Name
	Description

	Electric Shock1
	Current passing through the body can cause electric shock, resulting in potential injuries such as surface and internal tissue burns, broken bones and muscle damage resulting from falls, nervous system effects. (Criteria 2.5)

	Electric Shock 2
	Ignition HT is the most likely place to suffer a shock when working on an ICE vehicle: up to 40,000 V is quite normal. Use insulated tools if it is necessary to work on HT circuits with the engine running. Note that high voltages are also present on circuits containing windings due to back emf as they are switched off; a few hundred volts is common. Mains-supplied power tools and their leads should be in good condition and using an earth leakage trip is highly recommended. 

	Arc Flash or Blast
	An arc flash (also called a flashover) is the light and heat produced as part of an arc fault, a type of electrical explosion or discharge that results from a low-impedance connection through air to ground or another voltage phase in an electrical system. 
Arc flash is distinctly different from the arc blast, which is the supersonic shockwave produced when the uncontrolled arc vaporizes the metal conductors. Both are part of the same arc fault, and are often referred to as simply an arc flash, but from a safety standpoint they are often treated separately. For example, personal protective equipment (PPE) can be used to effectively shield a worker from the radiation of an arc flash, but that same PPE may likely be ineffective against the flying objects, molten metal, and violent concussion that the arc blast can produce

	Chemical Corrosion - Battery electrolyte
	Battery electrolyte is corrosive, so always use good personal protective equipment. In this case, overalls and if necessary, rubber gloves. A rubber apron is ideal, as are goggles. Spill management resources should be close at hand.

	Fumes
	Suitable extraction must be used if the engine is running indoors. Remember it is not just the carbon monoxide that might make you ill or even kill you; other exhaust components could cause asthma or even cancer. Batteries can emit fumes during charging and discharging. Ensure good ventilation in charging and working areas.

	Raising or lifting a vehicle
	Apply brakes and/or chock the wheels and when raising a vehicle on a jack or drive-on lift. Only jack under substantial chassis and suspension structures. Use axle stands in case the jack fails. Weight transfer is a risk when components are removed from the chassis.

	Moving Loads
	Only lift what is comfortable for you; ask for help if necessary and/or use lifting equipment. HEV transaxles and batteries are disproportionally heavy for their size due to their construction. Never attempt to lift these unaided. Always follow the manufacturers procedures even for mechanical strip and fit.

	Unexpected starting internal combustion engines.
	Ensure that the vehicle is not in ‘Ready Mode’ and that any start stop system is turned off. Ensure the vehicle keys are away from the vehicle and under the control of the responsible person.

	Silent Vehicle Movement
	There is a possibility of people being unaware of vehicles moving as when electrically driven they are silent in operation. Make self and others aware if vehicles are moving in and around the workplace. When driving a vehicle pay particular attention to the fact pedestrians and other road users may not hear your vehicle approach.

	Impact Damage
	Vehicles should be visually checked for signs of damage to high voltage electrical components or cabling (usually coloured orange). Consider whether the integrity of the battery is likely to have been compromised. Shorting or loss of coolant may present ignition sources in the event of fuel spillage. If the vehicle is damaged or faulty, and if safe to do so, isolate the high voltage battery system using the isolation device on the vehicle. Refer to manufacturer’s instructions for guidance.

	Vehicle Recovery
	During any recovery onto a recovery vehicle, the remote operation key should be removed to a suitable distance and the standard 12/24v battery disconnected to prevent the vehicle from being activated/started. Voltage can be generated by movement of the drive wheels (regeneration).

	Magnetism
	An electric motor or generator, or the vehicle itself that may move unexpectedly due to magnetic forces within the motors. Prevent unwanted movement. Use extreme caution when rotating road wheels and other mechanical elements of the system by hand. There is a potential for the magnetic and electromagnetic systems on the vehicle to affect medical devices such as pacemakers. Wearers of such medical devices should avoid being in close proximity of motor/generators or the transmission system.

	Stored Heat
	Some Hybrid vehicles utilise a heat store which retains a quantity of coolant liquid at a higher than ambient temperature for up to 3 days. Caution must be exercised when opening, working on or draining the vehicles coolant system
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