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     Providing effective code compliant emergency lighting systems has become increasingly complicated over the last few years.

     The International Building Code, the National Fire Protection Association, Underwriters Laboratories, and the National Electrical Code all provide various forms of legislation and or code guidance which the emergency lighting systems designer must currently adhere to. Lithonia Lighting’s most current Product Selection Guide has dedicated 4 pages of small text reprints of the most important compliance criteria pertaining to emergency lighting and emergency signage.
     Over the years lighting designers, largely through trial and error, have developed various strategies to solve the challenges of emergency lighting. And yet, a close review of many of those strategies reveals that even some of the most experienced designers are specifying and installing emergency lighting systems that may be considered deficient in one form or another.

     Typically, a deficiency in an emergency lighting system that does not meet one or more of the requirements of the above mentioned codes or associations usually is not brought to light until it is challenged by a code enforcing government official. At that point the solution often becomes expensive in terms of both added labor and materials in order to bring the project into compliance.
     My first inclination, when composing this brief summary, was to start quoting chapter and verse from the IBC, NEC, UL, and NFPA. After a few pages I realized that I wasn’t going to do anyone any favors. Even a “Reader’s Digest” condensed list of codes becomes more distracting than helpful, and will potentially lead to added confusion, along with a migraine headache. Instead of citing chapter and verse, I think it would be more beneficial to review the basics of emergency lighting design, and comment on where a design is most likely to end up being deficient.
     All emergency lighting systems require a source of emergency power in order to provide an alternate source of energy when normal power fails, or is disrupted in some manner. This alternate source of energy can come from batteries, inverters, generators, or any other form of stored electrical power.
     All emergency lighting systems require a minimum number of fixtures / lamps in designated emergency paths and means of egress to be energized by the emergency power when normal building power fails, or is disrupted. The most commonly used minimum criteria today calls for a 1 foot-candle average, .1 foot-candle minimum, and a maximum to minimum foot-candle ration of 40 to 1. If the minimum foot-candle reading is .1 foot-candle at any point along the path or means of egress then the maximum value should be no more than 4 foot-candles. The maximum to minimum contrast ratio is often overlooked and typically results in emergency system designs that produce glare in the eyes of occupants trying to vacate the space during a power disruption or failure.
     Another, more stringent criteria, calls for an absolute minimum foot-candle level of 1 foot-candle. In the last ten years I’ve seen this criteria used only once.

     In the last few years the emergency path of egress has been extended to just beyond the emergency path of egress within the building to include the emergency means of egress exit doorways. 1 foot-candle minimum is often required at these locations, both inside and outside of the exit doorway. Since only one emergency lighting fixture is typically required outside of the exit doorway some municipalities require that fixture to have at least two lamps so that in the event that one lamp fails the second lamp will still provide a minimum of emergency lighting to that area. As a general rule I recommend that the emergency lighting fixtures used, outside of exit doorways, be equipped with two lamps.
     The most common lamps used for emergency lighting systems are either fluorescent or low voltage incandescent. LED lamps (Light Emitting Diode) are becoming more popular, because of their low wattage consumption and inherently narrow focus, but I expect it will still be a few years before we have many options to work with.
     When fluorescent lamps are used for the emergency lighting they are typically installed in the lighting fixtures already being employed in the building lighting scheme and integral or remote battery packs are added inside or next to the fixture to provide the emergency power. If these fixtures are located on a switched circuit then a separate hot lead must be added that bypasses the switch control. If these fixtures are integrated into the lighting scheme as normally on, twenty-four hours a day, then all that is required is a dedicated hot circuit. Most fluorescent battery packs do not drive the lamps they are powering at full light output and care should be given to determine exactly how much light will be produced when the lamps are operating in the emergency power mode.
     When low voltage incandescent lamps are used they are typically installed in emergency lighting fixtures that incorporate the battery together with adjustable lamp heads that can be directed along the path of egress once installed. These fixtures are normally off until there has been a power failure or interruption to the normal power in the area where the emergency power packs are located. Low voltage lamps are very directional in terms of their beam patterns and care should be taken, during design and installation, to select the proper lamps for the area to be illuminated with emergency light.
     Though not as common an emergency lighting strategy, more and more large building owners are opting to install centrally located emergency power inverters or generators. Inverter systems transfer from normal power to emergency power during a power interruption or power failure through a combination of batteries, power inverter, and UL listed emergency transfer switch. They initially provide full light output to the fixtures on the emergency circuits. Special fast transfer inverters can switch from normal to emergency power quickly enough to avoid extinguishing HID lamps. Constant current inverters are also available that will prevent HID lamps from extinguishing. Generators typically use a combustible fuel motor that drives an electrical generator motor which in turn provides electrical emergency power to the emergency lighting fixtures.
     If emergency lighting is required in areas where HID lamps are normally operated then care is needed to insure that emergency lighting will still be provided during HID lamp re-striking once the HID lamps have been extinguished. It can take HID lamps anywhere from a few minutes up to fifteen minutes to produce sufficient light to see by, under certain circumstances. Under these conditions the emergency lighting system needs to incorporate some kind of time delay feature that keeps the emergency lights on long enough for the HID lamps to come up to a sufficient level for occupants to be able to safely move about or exit the space.

     Another concern involves what happens if a single source of emergency light fails along the path of egress or at the exit to the path of egress. At no point along the path of egress or at the exit to the path of egress should any area be left in total darkness due to the failure of any given emergency lamp source. Because multiple lamp sources are typically used along the path of egress the failure of a single lamp should not pose a problem. The problem occurs in an area where only one emergency lamp source is located. As mentioned above the most common area where only one emergency fixture is located is at the exterior exit, just outside the door. Again, the simple solution in this type of case is to make certain that two lamps are provided as part of the emergency lighting scheme at these locations.
     Included with this emergency lighting overview are copies of the pertinent codes. Also included on the RC Lurie website are two unique solutions to challenges faced today by lighting designers when trying to develop emergency lighting strategies for their projects. The first schematic, titled “Emergency Means of Egress Lighting Solution”, provides a means of combining the over door night light with the emergency exit discharge lighting. The second schematic illustrates a unique way to provide emergency inverter power to normally switched and dimmed fixtures.

     Though not always enforced, and a subject of some interpretation, it is recommended that the emergency lighting system, in a given area, get it’s normally on power from the lighting circuits or lighting breaker panel providing the normal power to the lighting fixtures in that area.

     Along with the above resources you have been provided with a comprehensive Outdoor Emergency Lighting Application Guide, by Lithonia.

     For any other questions or concerns regarding emergency lighting, or any other lighting design strategy, please feel free to contact someone from the RC Lurie Specification Sales Team.

