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Abstract
Alternative fuel vehicles (AFVs) and advanced technology vehicles are growing in popularity. Hydrogen-powered vehicles are likely to become adopted by the public in the foreseeable future. The newness of these vehicles has created an uncertainty, as well as raised concerns, from emergency response personnel who are often first on the scene following an accident. Known as first responders, these individuals may include firemen, police officers, EMTs, and paramedics. First responders can experience difficult and varied scenarios when dealing with accidents involving AFVs and advanced technology vehicles, particularly when the accident involves hydrogen-powered vehicles. The scene of any accident is often chaotic, and first responders are working within the constraints of a critical timeframe in order to ensure their safety and the safety of the accident vehicle occupants. If properly trained, the first responder will be able to deal with the unique scenarios a hydrogen powered vehicle can create at the scene, just the same as with any conventional vehicle accident. The National Alternative Fuels Training Consortium (NAFTC) has developed educational publications and training materials that address the specific training needs necessary for accidents involving hydrogen and hydrogen-powered vehicles. Areas of study will include hydrogen properties and behaviors, production, transport, storage, stationary fuel cells, hydrogen powered vehicles, fueling stations, personal protective equipment, and first responder procedures.
1. Introduction

Alternative fuel vehicles (AFVs) and advanced technology vehicles play a vital role in improving the environment and reducing America’s dependence on foreign oil. As technology advances public knowledge and adoption of these vehicles will increase. Hydrogen-powered vehicles constitute one category of advanced technology vehicle. The likelihood that they will soon be traveling our nation’s roadways in greater numbers is becoming stronger every day. 

Although hydrogen and hydrogen-powered vehicles will prove beneficial to our environment and help to counter the United States’ dependence on foreign oil, they will pose unique challenges regarding accidents. Issues will arise for the firemen, police officers, EMTs, and paramedics who arrive first on the scene because of the presence of hydrogen or a hydrogen-powered vehicle’s unique system. Figure 1 visually identifies one concern. Not only must first responders use extreme caution when safely extricating victims who are involved in hydrogen-powered vehicle accidents, but they also should have the training on proper procedures and safety precautions. First responders often are apprehensive about approaching a hydrogen vehicle following an accident because they are unfamiliar with the technology.
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Figure 1: A hydrogen flame is nearly invisible in daylight. Special sensors can be used to detect a hydrogen flame in daylight but a common method is to use a long-handled broom.
2. Need for Training for First Responders
With technology rapidly developing, the increasing likelihood that hydrogen and hydrogen-powered vehicles will gain strong momentum has raised concerns from emergency response personnel who are often first on the scene following an accident. In addition, many AFVs and advanced technology vehicles, including hydrogen-powered vehicles, look like their conventional counterparts. Figure 1 provides examples of ways to recognize a hydrogen-powered vehicle.
Automotive technicians have the advantage of time to familiarize themselves and learn about hydrogen-powered vehicles before and during their work on the vehicle. First responders have no such luxury. When responding to an accident involving hydrogen, they must work as quickly and as safely as possible to deal with present dangers and to extricate a vehicle’s passengers.
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Figure 2: First responders must recognize hydrogen placards and labels to identify hydrogen systems.
The scene of any accident is often chaotic, and first responders are working within the constraints of a critical timeframe in order to ensure their safety and well-being of the accident vehicle occupants. When an accident involves hydrogen or a hydrogen-powered vehicle, a critical balance between speed and caution must be achieved as many hazards are present. If properly trained, the first responder will be able to deal with the unique scenarios hydrogen or hydrogen-powered vehicles can create at the scene. Even though hydrogen-powered vehicles contain safety features, the first responder cannot rely on these features to be in proper working order at the scene of an accident; therefore, they must be properly prepared for a multitude of situations. The National Alternative Fuels Training Consortium’s (NAFTC) first responder training offers first responders a chance to learn about and familiarize themselves with the hydrogen industry and hydrogen vehicles. 
3. Overview of Hydrogen Training for First Responders 
The NAFTC currently has three hydrogen-based trainings. Figure 3 shows the cover of the booklet and manual utilized as part of the learning materials. The training provides the knowledge first responders will need to confront a growing number of accidents involving hydrogen and hydrogen-powered vehicles, as the hydrogen industry expands into our nation’s transportation system. 
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Figure 3: The NAFTC’s training materials are targeted to a diverse audience.
The NAFTC’s First Responder Safety Training: Hydrogen workshop which addresses hydrogen properties and behaviors, production, transport, storage, stationary fuel cells, hydrogen powered vehicles, fueling stations, personal protective equipment, and first responder procedures at the awareness level. This eight-hour workshop will educate fire service personnel, law enforcement, EMS, fueling station attendants, government officials, and community members. Course participants will receive an instructional manual.
The NAFTC’s First Responder Safety Training: Hydrogen Vehicles workshop will address specific topics involving the workings of hydrogen fuel-cell vehicles and hydrogen fueled vehicles. Other topics will include how to identify hydrogen-powered vehicles, detecting gaseous or liquid hydrogen releases, detecting hydrogen flames, securing a hydrogen-powered vehicle, extrication procedures, special concerns such as cut zones, high-voltage systems, and hydrogen tanks, hydrogen vehicle safety features, and procedures for hydrogen vehicles involved in a fire or collision. This four-hour workshop will be summarized in the First Responder Safety Training: Hydrogen Vehicles booklet, which will be provided to participants. 
The NAFTC’s First Responder Safety Training: Hydrogen and Hydrogen Vehicles course, available for instructors, addresses hydrogen properties and behaviors, codes and standards, production, applications, transport, storage, stationary fuel cells, hydrogen powered vehicles, fueling stations, safety issues, personal protective equipment, and first responder procedures. Participants are provided with a PowerPoint presentation, an instructor’s manual, a First Responder Safety Training: Hydrogen Vehicles booklet, and additional supporting materials. The audience will take an in-depth look into hydrogen technologies and understand their operations.

Training Materials and Format

The NAFTC offers both train-the-trainer and direct-delivery materials for first responders. The training, which is disseminated utilizing the Consortium’s network of Educational Training Centers located throughout the United States, includes a discussion of the specific training needs of first responders. Each participant will receive training materials with all of the important information needed to learn about the hydrogen industry and hydrogen-powered vehicles. The NAFTC will provide the proper safety equipment for participants for on-site instruction.
4. Future First Responder Trainings 
First responders will routinely attend training on new technologies as vehicles advance. The First Responder Safety Training: Hydrogen workshop is the second of a series offered by the NAFTC. The First Responder Safety Training: Hybrid Electric Vehicles workshop was released last fall, and the First Responder Safety Training: Biofuels workshop is presently under development. Future workshops will cover first responder safety on all other alternative fuel and advanced technology vehicles. The NAFTC uses its experience, along with the experience of industry partners and local fire and rescue personnel, to develop the workshops to provide the best quality in training.

5. Conclusion
The NAFTC has been developing curricula and training programs in the alternative fuel and advanced technology vehicle industry for more than a decade. With 33 Educational Training Centers nationwide, up-to-date and pertinent information is delivered to a variety of audiences—including the brave men and women known as first responders. With millions of paid and volunteer first responders across America, it is an honor for the NAFTC to provide quality training to dedicated first responders to ensure that they receive the knowledge to safely approach an accident involving hydrogen or a hydrogen-powered vehicle while executing the proper procedures to keep themselves and accident victims safe. 
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