Scenario 5: Gasoline-electric hybrid vehicle collision where occupants receive injuries and require extrication because they are trapped.   

Example in today’s Real World”.
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This Delaware incident is typical of many that occur each and every day across the United States involving conventional gasoline-powered vehicles.  In fact, authorities estimate that three injury-producing vehicle crashes occur every minute in the U.S., 24 hours a day, each and every day of the year. 

Emergency personnel, i.e. police, fire, medical, and/or rescue crews, respond to virtually all vehicle collisions that result in personal injury.  At these crash scenes, there are always inherent safety risks present for police, fire, medical and rescue personnel including but not limited to working in or near moving traffic, energized electrical sources, vehicle fire, spilled fluids, hazardous material cargo potential, vehicle/structure instability, undeployed airbag supplemental restraint systems and necessary rescue/extrication activities.  

Emergency responder concerns regarding gasoline-electric hybrid vehicle incidents:

Firefighter and rescue personnel are expressing concerns about what they see as potential or perceived hazards posed by the higher voltage electrical systems in these hybrid vehicles, especially when rescues require the use of extrication equipment to free an occupant trapped within the wreckage of their vehicle.  Responders across this Nation express concern for their safety when they believe their vehicle rescue tasks could potentially sever the hybrid vehicle’s high-voltage electrical system wiring. Although these electrical systems are designed to shut down automatically when designed benchmarks occur, responders are concerned that existing safety systems may fail to function in a crash. Additionally, the large high-voltage batteries, even if isolated, still retain a lethal DC electrical charge.   
Working Assumptions: Hybrid Vehicle Responder Safety Issues 
1) Increasing numbers of vehicles on the highway will be gasoline-electric hybrid vehicles.    These hybrid vehicles will become available within all vehicle styles; sedan, coupe, station wagon, minivan, van, SUV, pickup truck, bus, truck, etc.  Manufacturers of these vehicles will continue the current trend to ‘mainstream’ the appearance of the hybrid vehicle. At the present time, their exterior appearance generally only differs from that of a conventional vehicle by the presence of a hybrid ‘badge’; a logo located on the rear tailgate, hatchback, trunk lid, or rear taillight area.  With the hood raised, hybrid wording may be found along the top of the engine or unique orange wiring may be visible.
	Hybrid Cars available in the U.S.
	2005
	2006

	Toyota Prius
	X
	X

	Honda Insight
	X
	X

	Honda Civic
	X
	X

	Honda Accord
	X
	X

	Toyota Highlander
	X
	X

	Ford Escape
	X
	X

	Lexus RX400
	X
	X

	Mercury Mariner
	X
	X

	GM Silverado
	X
	X

	GM Sierra
	X
	X

	Dodge Ram
	 
	X

	Nissan Altima
	 
	X

	Lexus GS
	 
	X

	Saturn VUE
	 
	X
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2) Automakers will continue to design systems to protect occupants and emergency responders to minimize or eliminate hazardous conditions in the gasoline-electric hybrid vehicles that they make and sell.    
April 2006 marked the first crash testing inspection of a hybrid vehicle by the Insurance Institute for Highway Safety. The second generation (2004-2007) body style of the Toyota Prius was subjected to a series of frontal and side impact tests.  Although it didn't earn the Institute's coveted "Top Safety Pick" stamp of approval, the Toyota Prius was a good performer in the frontal crash test and, equipped with optional side roof airbags, also rated good in the side tests.
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3) By virtue of their design and system technology, hybrid vehicles require new response and extrication protocols to be put into practice to minimize responder safety risks due to the possibility of electrocution, fire exposure, and to assure safety during extrication.    Responders must be trained prior to incident response in the steps necessary to initiate and complete each of the seven steps of the hybrid vehicle lock out/ tag out process.  Responders must have the command officer personnel trained and knowledgeable in hybrid vehicle emergency procedures.  Fire and rescue teams ,ust have the necessary tools, equipment, and training to safely free an occupant trapped within a crash-damaged hybrid vehicle without delay and with the greatest degree of operational safety and minimized risk to those present at the scene.
If one of the vehicles involved in the Delaware incident mentioned previously were a gasoline-electric hybrid vehicle, additional actions would have to be taken by the fire, rescue, and medical responders due to the technology present on the hybrid vehicle.   Responders must be knowledgeable of and trained in completing a series of steps to render the crash-damaged hybrid safe for crews to work on, in, and around.  There are seven(7) essential actions that responders must initiate at a hybrid vehicle emergency to assure that they and their injured occupants have the greatest degree of safety during the crash procedures that routinely take place as well as during any more involved extrication processes.  This multi-step process is referred to as hybrid vehicle “lock out - tag out”.

     Hybrid Vehicle ‘Lock Out-Tag Out’ Protocols 

· Identify vehicle as hybrid . . .

· Stabilize vehicle. . .

· Access passenger compartment . . .

· Shift gear selector to ‘P’/ parking brake lever ON . . .

· Turn ignition OFF

· Check that instrument panel ‘on’ light goes out . . 

· Disconnect/shutdown 12v battery . . .

Recommended areas for inquiry

1. Detailed assessment, through field testing, of the risks faced by emergency responders at gasoline-electric hybrid vehicle crashes including fire scenarios, work with collision-damaged vehicles, and simulation of situations where occupants would be trapped requiring extrication work by trained rescue teams to free them.  Definitive field research work must be done with acquired actual hybrid vehicles to study these issues in the real world environment. Examples include;
Real world research to better understand whether a vehicle fire scenario affecting the high-voltage electrical system of the hybrid vehicle presents any unknown or unanticipated risk to emergency response personnel.

Research to better understand the degree of risk of electrocution of occupants and emergency responders at a hybrid vehicle fire or crash/extrication scenario.
Research into whether typical vehicle rescue and extrication tasks commonly used to free trapped occupants at a rescue scene involving a conventional vehicle should be modified when the involved vehicle is a hybrid design and whether these evolutions are efficient and safe for operating personnel to initiate.
2. Launch of an initiative to require standardized hybrid vehicle ‘badging’; passenger rear corner and driver & passenger side front fender near door hinge area.
3. Launch of an initiative to require standardized color-coding of all high-voltage wiring, connectors, and components with high-voltage electrical current; bright orange color as per SAE J1127 Standard.
4. Launch of an initiative to require that automakers design the HV electrical system to automatically fail-safe and shutdown when the ignition key is turned to the ‘off’ position.
5. Launch of an initiative to require that automakers design the 12-volt and the HV electrical system to automatically fail-safe and shutdown upon airbag deployment; frontal, side, draining all capacitors within the system.
6. Launch of an initiative to require that OEMs’ provide downloadable emergency Response Guides for all vehicles including but not limited to hybrid vehicles produced within their model lines.  Information provided by OEMs should be compatible with the Crash Recovery System software developed by Moditech (www.moditech.com) and others.
Ron Moore, Battalion Chief

McKinney TX Fire Department

Accident with Entrapment on Delaware Beach Coast





On Monday July 31, Sussex County (DE) Emergency Operations Center dispatched Bethany Beach (Station 70), Millville (Station 84) and Ocean City, MD Paramedic 4 to Coastal Highway and Layton Drive for a personal injury accident. 





Deputy Chief Moore arrived to find two SUVs in a T-bone collision and one driver possibly trapped. The Delaware State Police medevac helicopter, Trooper 2, was requested as units began vehicle stabilization, extrication, and patient treatment. 





Engine 70-6 extricated the patient and assisted EMS units on the scene while Engine 84 secured the landing zone. 





Trooper 2 helicopter transported the driver to Peninsula Regional Medical Center in Salisbury Maryland. 








1 Based on an actual incident involving a conventional gasoline-powered vehicle as reported by Mr. Wayne Barrall, � HYPERLINK "mailto:barrall74@comcast.net" �barrall74@comcast.net�, 8/01/06





� Continental Teves, Inc., 2002
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