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Change is not required. Or so I recently read. The rest of the sentence is particularly thought provoking. Change is not required because survival is not mandatory. This month’s electroindustry magazine is about change and innovation. In it, you will find several examples that demonstrate that change is synonymous with success. Perhaps more properly stated, they illustrate that change is the antithesis of irrelevance. Transitioning to more energy-efficient lighting has implications that go far beyond advanced lighting technologies. Vast changes in our industry are leading directly to improved safety, energy efficiency, and consumer well-being. I look at the transition in my company, ILSCO, which was established in the nineteenth century to produce turn of the century gas systems. But when municipal lighting systems rendered gas systems obsolete in the early twentieth century, the company moved into making connectors for emerging electrical systems. That production has evolved from simple, single-piece manufacturing to complex processes that use high-speed equipment to churn out of thousands of pieces per hour. Change is not required because survival is not mandatory. What we have done within our own companies as electrical manufacturers— transitioning to a more energy-efficient manufacturing model—is a paradigm for others to emulate. I’m sure you will find this entire issue interesting, but if I were to grasp a unifying thread, it is this: only those companies that are nimble, futuristic, and open to some risk taking are those that will lead our industry and remain relevant. I am enthusiastic about the new products and systems described within these pages. But I am especially energized about the cohesive yet nimble and futuristic membership that makes up this great association. Together, we see the light.



David J. FitzGibbon Chairman
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View from the Industry � What You Need to Know—Shedding Light on Light Bulbs Kyle Pitsor, NEMA Vice President of Government Relations Over the past several months, misinformation has spread on what consumers can expect as our country moves to more energyefficient lighting. This issue of ei offers several articles about new federal energy-efficiency requirements as well as new lighting technologies. But what does this all really mean to the consumer? Having testified before Congress when the legislation was crafted, I’d like to address a few issues. 1. The new federal standards do not ban incandescent technology used in the 100-, 75-, 60-, and 40-watt bulbs. The standards require lighting manufacturers to produce bulbs that are more energy efficient—on average, 30 percent more efficient. So, rather than buying a 100-watt bulb, we have bulbs that use 70–72 watts and provide the same light quality, are dimmable, and look just like the bulbs we buy today. These new bulbs, called advanced halogen/incandescent bulbs, are in fact available today. 2. The new standards only apply to bulbs with the medium-screw base that you find on today’s 100-, 75-, 60-, and 40watt bulbs. The new standards do not impact three-way, chandelier, specialty, or appliance bulbs. 3. The standards do not mandate the use of compact fluorescent light bulbs. CFLs, those curly spiral bulbs, have been available for many years and today’s products have improved light color and quality; some are also dimmable and labeled accordingly.



CFLs are about 75 percent more efficient, meaning you get the same amount of light from a 25-watt CFL as from a standard 100-watt incandescent bulb. The light from a CFL ranges from warm (like today’s incandescent) to cool (bluer). When buying a CFL, pay attention to the package information to select the right bulb that satisfies a preference. 4. The transition to more energy-efficient lighting products is not happening all at once. New bulb manufacturing requirements start January 1, 2012, for the 100-watt replacement; January 1, 2013, for the 75-watt replacement; and January 1, 2014, for the 60- and 40-watt replacements. California was permitted to adopt these federal requirements one year earlier. The transition allows us to become better informed on what bulbs work best in our homes. For example, a new informational label will appear on bulb packaging to help in making purchasing decisions. (See page 5.) New lighting advances and innovation are leading to high-brightness light-emitting diodes (LEDs) that are being developed into light bulbs. LEDs are a new approach to lighting using semiconductor chips, rather than filaments inside incandescent/ halogen bulbs, or phosphors inside CFLs. LEDs produce light in one direction like an intense spotlight, so part of the challenge is to arrange the LEDs in a format to produce light in a broad pattern. LEDs are dimmable, have very long lives, and are more than 80 percent more efficient than today’s bulbs. Lighting in the home represents about 12 percent of a typical home’s energy use. The use of energy-efficient lighting will reduce that percentage. For instance, if I only replace my current incandescent bulbs with the new advanced incandescent/ halogen bulbs (30 percent more efficient), I would save about $100 per year, every



year going forward. If I did a 50/50 switch of advanced incandescent/halogen and CFLs, I would pocket about $190 per year, every year going forward. It is estimated that as a nation, more than $15.8 billion would be saved each year in electricity costs. So, as you read and hear more about the transition to energy-efficient lighting, please keep in mind that we as consumers will continue to have choices and options to satisfy our lighting needs while reducing energy costs. Innovation has always defined our nation and created new opportunities. Thomas Edison, the inventor of the first modern incandescent bulb in 1879, would be proud that lighting is continuing in the tradition of American leadership. ei



� Seeing the Light In the industry, a light bulb is called a lamp. Its brightness, measured in lumens, is a key factor in understanding the new technology. A high brightness value (lumen value) means a greater amount of light. A watt, on the other hand, is a measurement of the rate at which electrical energy is dissipated. We really select a light bulb (lamp) based on the amount of light we need for a particular location or task at home or at work. We always thought that bulbs of the same wattage delivered the same amount of light (brightness). This was and is not true. The lamp that produces the greatest number of lumens per one watt of energy is the most efficient. ei
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View from the Industry � Witnessing the Transition to More Energy-Efficient Lighting Ron Runkles, NEMA Lighting Industry Director Ron Runkles, NEMA Lighting Industry Director A couple years ago, I was asked why I would want to take on the job of industry director for the NEMA Lighting Systems Division in the throes of what some were calling the “Great Recession.” My answer then, and now is, “What an exciting time!” Can you imagine a better time to be involved with the lighting industry? After a love affair with the Edison bulb for more than 100 years, we are transitioning to more energy-efficient light sources that promise to give us a generous return on our investment in energy savings. We are looking at everything from lightning bugs to dimmable solid state lighting (LED).



But the evolution does not stop with the light source; it includes new luminaires, ballasts, lighting controls, exit signs, and entire lighting systems. This transition to more energy-efficient lighting is the key concept behind this issue of electroindustry. Michael Petras, GE Lighting, lays out the transformation of the lighting industry, one that Mark Lien of Hubbell Lighting refers to as a seismic shift. Keith Cook, Philips Lighting, moves theory as it appears in federal law to real life applications. Transition, of course, is facilitated by financial incentives, so Susan Anderson, Osram Sylvania, explains those that are available through the federal commercial building tax deduction. In this modern age of lighting, we are witnessing the early stages in the development of a new light source for general service applications—LEDs. Coupled with lighting controls, they



promise even greater returns and energy savings. Amanda Beebe of Lutron Electronics tells us how to navigate the unknown territory of using lighting controls with LEDs. NEMA program managers Alex Boesenberg and Erik Sorenson initiate discussions of bioluminescence and sustainability. Doug Baillie provides an EnLIGHTen America update. We also have input from the U.S. Department of Energy on the future of solid state lighting, the Environmental Protection Agency on the enhanced ENERGY STAR® program, and the Federal Trade Commission on light bulb labeling, submitted by NEMA Counsel Clark Silcox. Pardon the pun, but this issue of ei illuminates all the angles related to lighting and the changes taking place in the industry. What an exciting time!



ei



� Lighting Technology Options Use Less Energy, Cost Less, Last Longer Your options in the transition to energy-efficient lighting are halogen, compact fluorescent (CFL), and solid state, otherwise known as LED (lightemitting diode). Halogen bulbs use less energy than the incandescent lamps we have been using. Both CFL and LED will use less energy and last longer than the halogen bulbs, but there may be applications where they are not compatible with existing equipment or will not deliver the preferred ambiance. In those cases, you will want to select a halogen bulb. Halogen: uses about 28 percent less power compared to incandescent and delivers a similar amount of light (brightness); produces a similarly warm color of light (appearance); remains
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compatible in most incandescent applications; creates an ambiance like incandescent; and contains no mercury Compact Fluorescent (CFL): uses about 75 percent less power compared to incandescent and delivers a similar amount of light (brightness); delivers a similar amount of light (brightness) that can vary with the ambient temperature; lasts many times longer than incandescent unless frequently switched on and off; offers a choice of color appearance; contains a very small amount of mercury; may not be compatible in all incandescent applications Solid State (LED): uses about the same to slightly less power and lasts longer than compact fluorescent;



offers a choice of color appearance; and contains no mercury; may not be compatible in all incandescent applications Not all CFLs and LEDs are compatible with incandescent dimmers, suitable for use in enclosed fixtures, or suitable for exposure to weather. CFLs may not start in very cold temperatures and even if they do, their brightness may be reduced. Solid state bulbs are heavier than the incandescent lamps they replace, so be sure the fixture or lamp can support the weight of the sold state bulb. Look for information on the bulb packaging. Ron Runkles, Industry Director | [email protected]



Washington Report � FTC Lamp Label Rule Inaugurates New Era for Lighting Facts Disclosures Clark R. Silcox, NEMA Legal Counsel



In enacting the lighting provisions of the Energy Independence and Security Act of 2007 (EISA) in December 2007, Congress challenged lamp manufacturers to develop more energy-efficient lighting products that provide a range of levels of light output while consuming less electricity. In setting lamp performance standards— expressed in terms of lumens per watt—Congress carefully avoided anointing one lamp technology over another in favor of providing consumers with a choice among incandescent, fluorescent, and solid state lighting (LED) offerings. Contrary to the belief of some who misinterpreted the intent of the legislation, Congress did not ban incandescent lamps; it just required more energy-efficient incandescent ones, some of which were just appearing on the market in late 2007. NEMA’s lamp manufacturers supported Congress’s vision of innovative lighting technologies in support of a more energyefficient future. But the road ahead was not fully illuminated. Technological challenges remained and consumer expectations, based on a century of



experience with traditional incandescent lamp products, had to be satisfied. These challenges and expectations included enabling halogen incandescent and solid state lighting technologies to be more suitable for general room illumination, enabling fluorescent lighting to achieve a warmer color closer to traditional incandescent lamps, and enabling the technology to make these lamps dimmable. Lamp manufacturers have been investing and working feverishly since 2007 to meet these challenges. Solving the technological hurdles that would save significant amounts of energy and satisfy lighting consumers was just one side of the challenge that Congress delivered in late 2007. Explaining the new world of lighting to the American public was the flip side of the challenge. The 2007 act authorized the Department of Energy (DOE) to spend up to ten million dollars per year over three years for lighting education. The act also asked the Federal Trade Commission (FTC) to take a fresh look at its 1994 Lamp Label Rule that required certain information on every package of consumer lamps—wattage, lumens, and lamp life—to ensure that consumers were aware of the differences between new lamp technologies. Unfortunately, Congress did not appropriate money to DOE for lighting education, but the FTC has revised its Lamp Label Rule, which it published on July 19, 2010. Focus on Output, Not Wattage The most significant issue that the FTC had to address was the lighting consumer’s general understanding of the relationship between a traditional incandescent lamp’s input—wattage— and its light output—lumens, a measure associated with a lamp’s brightness.



In part, because of the historical way in which incandescent lamps had been marketed and differentiated in terms of wattage (40 watts, 60 watts, 75 watts, 100 watts, and higher), consumers developed a familiar understanding of the relative and increasing brightness of an incandescent lamp associated with increasing wattage, even though consumers had little or no understanding of the relative measures of light output (lumens) associated with each wattage level. That familiar understanding would not hold with the more energy-efficient lamps, where lower wattage lamps would generate higher lumen levels associated with greater brightness. Lamp manufacturers had been dealing with this issue since the 1990s to help consumers understand the rough equivalencies between traditional incandescent lamps and more efficient compact fluorescent (CFL) lamps. Thus, for example, a 26-watt CFL was marketed as similar to a 100-watt incandescent lamp because it generated a similar light output level measured in lumens. It was not unusual to see marketing claims for such a lamp that the CFL used 74 percent less energy than an incandescent lamp with comparable light output. The FTC’s revised Lamp Label Rule does not mandate these statements of equivalencies to help consumers; after all, the traditional incandescent lamp will begin disappearing from store shelves in January 2012 through January 2014, starting with the 100-watt incandescent lamp. Instead, the FTC’s revised rule focuses the consumer’s attention toward lumen level so that consumers choose their lighting needs by the amount of illumination that a given lamp provides. When the consumer settles NEMA electroindustry  •  February 2011   



5  



Washington Report on a light output level (lumens) for a particular application—whether it be for reading, general room illumination, or illuminating an object on a wall—the consumer can begin comparing other data about the lamp—the amount of energy used, the color of light, and its operating cost under standard assumptions. Thus, wattage becomes secondary to output. Educating consumers to relearn how to purchase light bulbs is no small challenge. FTC’s revised Lamp Label Rule meets the challenge by requiring two pieces of information on the front of the lamp’s package—lumens measurement, which the FTC decided to call “brightness,” and the estimated energy cost of operating the lamp in a year, based on standardized assumptions stated in the FTC’s Rule. Importantly, wattage information relating to energy use does not appear on the front. On the side or back, FTC mandates a Lighting Facts Label that is not dissimilar in format to the type of nutritional label one sees on food packaging. Again, with the Lighting Facts Label, FTC has chosen to direct the consumer’s attention first to the same information on the front of the package—lumen level and estimated yearly energy cost. Other comparative information follows—lamp life, light appearance (related to the color of light from the bulb), and energy used, expressed in wattage. Petition for Amended Deadline In promulgating the revised Lamp Label Rule on July 19, 2010, FTC gave manufacturers one year to change packaging to conform to it. The rationale for this timetable was based on manufacturers’ compliance with the original 1994 FTC Lamp Label Rule. In October 2010, NEMA petitioned FTC to liberalize the effective date of the rule because lamp manufacturing is a radically different compliance environment than it was in 1994, because of the introduction
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of many new products and lamp technologies, the complexity of the supply chain that reaches overseas to numerous suppliers for the same type of lamp, and the disinvestment in production facilities that once produced traditional incandescent lamps. NEMA’s petition asked the FTC to not require changes to packaging for light bulbs that will be discontinued because of EISA. NEMA also asked the FTC to align compliance deadline for all other lamps to coincide with the first effective date of the 2007 act’s new lamp standards— January 1, 2012, and further requests that compliance for CFLs be phased in through January 1, 2013. On all new products introduced over the course of 2011 and 2012, NEMA’s petition contemplates that lamp manufacturers will display the information required by the revised Lamp Label Rule. On December 22, 2010, the FTC responded to NEMA’s petition and proposed to amend the effective date for all lamp labeling from July 19, 2011, to January 1, 2012, and to exclude from the rule 75-watt incandescent lamps that will no longer be manufactured after 2012. The NEMA Lamp Section has submitted comments on the FTC proposal, asking the FTC to reconsider the date for CFLs. Consumers should begin to see the new Lighting Facts Label on some lamp packaging in 2011, particularly with respect to new products that are coming on the market. Adjustment to the new lamp technologies and products and the new Lighting Facts Label will surely not occur overnight, but consumers will ultimately adjust the way they look at lighting and lighting information over time. Lighting manufacturers and the FTC understand this. It is expected that retail stores will also begin providing in-store lighting information displays and training sales personnel to help educate the consumer. ei



Label Terminology Brightness: Brightness, measured in lumens, will be a key factor. The higher the brightness value (lumen), the greater the amount of light. Correlated Color Temperature: For lamps, this is the absolute temperature of a blackbody whose chromaticity most nearly resembles that of the light source. Translation: the relative color appearance of a white light source ranging from yellow/gold to blue, in terms of available shades of white. Energy Costs: Labels will indicate the cost to operate the light bulb per year based on three hours of operation per day at a rate of $0.11 per kilowatt hour. Since all bulbs will be rated on these values, consumers will be able to compare costs and select the bulb that delivers the light needed at the lowest operating cost. Life Expectancy: The light bulb’s life expectance is based on the average rated life of the bulb and operation of three hours per day. Compact fluorescent life will be reduced by frequent on/off switching, so life will vary. Lumen: This is a measure of the power of light perceived by the human eye. Mercury Content: A small, but necessary, element used in fluorescent lamps to cause illumination. Lamp manufacturers have significantly reduced the amount of mercury in fluorescent lamps in recent years. The amount of mercury in a CFL is generally 5 milligrams or less and would sit on the tip of a ballpoint pen. In contrast, mercury thermometers contained 100 or more times that amount. Lamp mercury levels that are too low, however, can adversely affect lamp life, number of starts, color, and light output, and impair the performance of the lamp. Wattage: For lamps, this means the total electrical power consumed by a lamp in watts, after an initial seasoning period and including, for fluorescent lamps, arc watts plus cathode watts.



� ENERGY STAR® Lighting Program Reflects Specification Updates Alex Baker, ENERGY STAR Lighting Program Manager, Environmental Protection Agency On September 30, 2009, the Environmental Protection Agency (EPA) and the Department of Energy signed an agreement designed to enhance the ENERGY STAR® program and facilitate better coordination between the two agencies. Under the agreement, EPA is responsible for the development and revision of ENERGY STAR specifications, including those for lighting product categories. On December 4, 2009, the agencies released ENERGY STAR Qualified Lighting: An Integration Proposal for stakeholder review and comment. It detailed the creation of the ENERGY STAR Luminaires and Lamps specifications that will consolidate the existing specifications’ requirements for labeling of energy-efficient lighting products. ENERGY STAR: Technology Neutrality The Luminaires and Lamps specifications, to the greatest extent possible, are intended to be technology-neutral in terms of key criteria such as luminous efficacy and color performance. This approach allows various technologies to compete on a level playing field and ensures that consumers are provided clear and consistent guidance on energyefficient lighting products. Because consumers generally shop for light bulbs and light fixtures, rather than shopping for specific lighting technologies, it is vitally important for the ENERGY STAR label to signify energy savings and quality performance regardless of the technology employed in the product. EPA continually tracks new technological developments with lighting, and as new technologies become cost effective,



commercially available, and testable against standardized test procedures, EPA will reference them in ENERGY STAR specifications. EPA is always interested in hearing from industry stakeholders regarding emerging technologies that could meet current ENERGY STAR lighting specification requirements.



“directional” will be evaluated using luminaire photometry to account for optical performance. All other luminaire types default to “non-directional” and will be evaluated according to source photometry. The ENERGY STAR Luminaires specification was finalized in early 2011 and will become effective in fall of this year.



Specification Updates EPA released the first draft of the ENERGY STAR Luminaires specification in May 2010. It combined the scope of the existing Residential Light Fixture and Solid State Lighting Luminaires specifications into one technologyneutral specification. The specification development process consisted of three draft releases, each followed by a comment period in which EPA received extensive feedback from partners and industry stakeholders (comments received and the final specification may be viewed at www.energystar.gov/luminaires).



EPA has begun the specification development process for ENERGY STAR Lamps, which will combine the scope of the existing Compact Fluorescent Lamp and Integral LED Lamps specifications into one technology-neutral specification. The Lamps specification development process will be similar to the Luminaires process, consisting of multiple draft releases and comment periods to elicit stakeholder feedback. The exchange of ideas and information among EPA, ENERGY STAR partners, and industry stakeholders is critical to the success of ENERGY STAR. Partners and stakeholders are strongly encouraged to thoroughly review each draft and submit comments for consideration. EPA anticipates finalizing the ENERGY STAR Lamps specification in the summer of 2011, with an effective date in 2012.



Set to replace the existing specifications once effective, the new specification retains many components while applying the principle of technology neutrality and raising the bar for several performance requirements.



For further information regarding the ENERGY STAR Luminaires specification, please visit www.energystar.gov/luminaires.



The specification groups luminaires into “directional” and “non-directional” categories, which determine the type of testing necessary to demonstrate compliance with the specification. This categorization system is explained on the front cover. Luminaires defined as



If you would like to be included on the mailing list for updates regarding the development of the ENERGY STAR Lamps specification, please email [email protected]. Please feel free to contact me with questions, comments, or concerns at 202-343-9272 or [email protected].



ei
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Washington Report � LED and OLED Solid State Lighting: A Look Ahead



By James Brodrick, Lighting Program Manager, U.S. Department of Energy There’s a great deal of focus these days on LED replacement products, especially with the Energy Independence and Security Act of 2007 calling for a transition to greater energy efficiency in lighting, starting in 2012. The replacement lamp market is a huge one, and solid state lighting (SSL) products have the potential to yield significant energy savings compared with traditional replacement lamps. But solid state lighting differs from traditional lighting in fundamental ways, and thus works best with fixtures that are specifically designed for SSL sources. That means LED replacement lamps for conventional sockets can never take full advantage of SSL’s considerable potential when they are used in fixtures that were designed for other lighting technologies. The industry is very much aware of that, which is why we find more and more luminaires specifically designed for LEDs coming onto the market. And because these purpose-built products aren’t bound by the same constraints that apply to traditional lighting, they offer scope for outside-the-box thinking—and for the kind of innovation that could result in lighting systems that are quite different from those we’re used to. This could involve not only new form factors, but also new ways we deliver, control, and even power light. The Current Situation To understand where solid state lighting is headed, we first have to understand where the technology is right now. LEDs for general illumination have moved beyond basic R&D and have started to climb the marketing curve to widespread use. While there are many LED lighting products out there, as a group they are of decidedly mixed quality. Many perform quite well and can compete with
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the incumbent technology—especially in applications such as downlights, parking-structure fixtures, 2’x2’ troffer luminaires, and outdoor area lighting— but others may disappoint. Overall, however, recent progress has put the prospect of surpassing conventional lighting within sight and has created a sense of excited anticipation in the industry. OLEDs, or organic LEDs, represent another approach to solid state lighting. Although both OLEDs and LEDs have similar potential to save energy, OLEDs have some advantages over LEDs. These include being diffuse rather than smallpoint light sources, which may make them more practical for general ambient lighting, as well as having broader emission spectra, which makes it easier to get good quality white light.



…these purpose-built products…could involve not only new form factors, but also new ways we deliver, control, and even power light. Not yet commercially available for general illumination, OLEDs are used primarily in displays. Only a handful of niche OLED lighting products exist, and they’re handicapped by high prices, very limited quantities, and substantial performance limitations—with no significant manufacturing taking place. That’s likely to change, as the country’s first pilot OLED manufacturing facility is now gearing up in Canandaigua, New York. One of eight new DOE-funded SSL manufacturing projects aimed at reducing costs, improving product consistency, and encouraging a role for



U.S. manufacturing, it will be operated by Moser Baer Technologies using technology developed by Universal Display Corporation. OLED lighting is now at a critical stage that could be described as “make or break.” It is poised between the initial core R&D that established the technology, and the development of marketable OLED lighting products. If it makes it through this transition period, OLED technology, which has tremendous potential, could offer a rich supply of innovative lighting products in the years ahead. Department of Energy Explores Current Challenges At a series of DOE roundtables held last November, industry experts discussed various issues that must be addressed if LED and OLED lighting are to progress to the next level. For LEDs, gaining a better understanding of the major “efficacy chokes” was emphasized, with the “droop” phenomenon (whereby LEDs exhibit a significant drop in efficiency at higher currents) receiving special focus. Driver design was also cited as an opportunity for innovation, with significant energy-savings potential. Driver reliability still needs improvement, leading to a suggestion that a reasonable goal is for the entire system to last as long as the LEDs. The question of color also was raised, with color uniformity from one luminaire to another—as well as shift over time—being noted as key areas of concern. Shrinking the payback period was described as another key to increasing market adoption. One idea that resonated from a broader perspective at these roundtables was to



move away from the traditional means of creating and integrating light, in favor of more innovative approaches. Especially as regards integration, a modular approach to luminaire design is gaining industry attention to address concerns about maintenance and installation that have been raised by many participants at DOE events. Significant energy savings beyond just the improvement in efficiency of light generation could be realized by moving to “smart” lighting systems that incorporate sensors and adaptive lighting controls, which would take advantage of the potential of LEDs to integrate such technology more effectively than conventional lighting can. It was even suggested that moving the sensing system into a chip be seriously considered, because current sensing technology is bulky, expensive, limited in performance, and not designed for LEDs. And along similar lines, moving luminaire functionality itself into the chip was brought up as a way to boost efficiency. As for OLEDs, it was emphasized that they need to develop more quickly in order to keep pace with the progress of LED lighting. The point was made that OLEDs shouldn’t be designed to replace conventional lighting, or even to compete with LEDs, but that OLED manufacturers should instead focus on creating new form factors. For example, conformable diffuse lighting surfaces could offer innovative opportunities that would take advantage of OLEDs’ unique characteristics. But cost remains a major obstacle to using OLEDs in general illumination, and the need to increase brightness and improve lifetime are key



challenges to realizing lower costs. Improved light extraction and uniformity will also help. And designers may need to attend to the thermal management of OLEDs as well as the light output increases. From a broader perspective, the creation of niche OLED products that offer profit at medium to low volumes was proposed to facilitate the sustainable growth of the OLED industry. What Lies Ahead Addressing these issues will clear the major hurdles from solid state lighting’s path forward. Where, then, might that path lead? A panel discussion at the fifth annual DOE Solid State Lighting Market Introduction Workshop, which was held last summer in Philadelphia, gave a tantalizing foretaste, as several industry experts explored where LED performance is projected to head, what new form factors are emerging, and how solid state lighting is enabling us to think differently about the way lighting is delivered as a system. One speaker emphasized the new lighting paradigm SSL is creating, with the potential for such features as control systems that can cycle lights automatically or create on-demand lighting, or even furniture that incorporates light-emitting fibers. He said solid state lighting’s adoption will be accelerated by focusing on simple plug-and-play designs for



minimal-cost upgrading and design standardization of key system elements. Both LEDs and OLEDs use direct current (dc), which has people rethinking the way solid state lighting can be powered. One alternative described at the Philadelphia workshop involves a unified dc power and communications system architecture that centralizes the LED drivers, which results in better performance, added intelligence, drive flexibility, better dimming, and easier installation. Along similar lines, another speaker described an energyefficient, hybrid power platform for use in commercial buildings, which utilizes both alternating and direct current and integrates interior infrastructures, power, controls, and peripheral devices. These DOE-sponsored SSL workshops, panel discussions, and roundtables are designed to provide an unbiased, vendorneutral forum where the entire industry can come together to share knowledge and perspectives. Held on an annual basis, they generate an ongoing flow of feedback that guides DOE program planning, including development of our funding solicitations, and ensure that our planning keeps pace with the rapid evolution of the technology and marketplace. Although that evolution has already taken SSL quite a ways, much work remains to be done. And from the look of things at this stage of the game, it seems likely that what lies ahead is not only increased energy efficiency, but whole new ways of creating, delivering, and using light. ei James Brodrick manages the U.S. Department of Energy’s Solid State Lighting Program.
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Washington Report � MITA Welcomes FDA Contrast Agent Clearance Announcement The Medical Imaging & Technology Alliance (MITA) welcomed the decision by the Food and Drug Administration (FDA) in December to resume clearing imaging products that include contrast agent functionalities and indications in their labeling that require contrast agents. Contrast agents are used by physicians to enhance images and improve visualization and characterization of organs and tissues for diagnostic purposes. For much of 2010, imaging manufacturers struggled to navigate the FDA clearance process as administrative decisions prevented imaging products that may be used with contrast agents from being cleared for sale in the U.S. These decisions meant that many



products and functionalities that had been cleared by the FDA in recent years could no longer pass muster with the agency. As a result, companies were “de-featuring,” or removing key functionalities from their devices that had previously been cleared, potentially leaving physicians and patients without these key features. The FDA’s recent decision will effectively restart the clearance process for these imaging products, allowing them to come to market in the U.S. with all of the key features and functionalities available. According to Dr. Greg Sorenson, professor of radiology and health sciences and technology at Harvard Medical School, “the FDA’s decision on contrast agents is welcomed news for physicians and their patients and will



ultimately result in improved patient access to lifesaving diagnostic medical technologies.” As the voice of imaging manufacturers, MITA appreciates the FDA’s efforts to constructively work with manufacturers to find an interim solution to the problems brought on by its interpretation of the contrast agent guidance issued in December 2010. MITA now looks forward to finding a permanent solution and also to working with the agency to improve the guidance so that it fully recognizes the central role of imaging in medicine and the broad use of contrast agents with imaging devices. ei Dave Fisher, Executive Director of MITA and Vice President of NEMA | [email protected]



� SEC Rules on Conflict Minerals Would Be Costly In December 2010, just prior to the holiday break, the U.S. Securities and Exchange Commission (SEC) formally published proposed regulations on “conflict minerals” that would impact many NEMA manufacturers.



10 



of Section 1502 of the Dodd-Frank Wall Street Reform and Consumer Protection Act.



Conflict minerals are defined as gold, tantalum, tin, tungsten, or any derivative materials that have been mined, transported, processed, or traded in such a way that provides support to violent groups in the Democratic Republic of Congo (DRC) and neighboring countries in central Africa.



As specified in the legislation, SEC rules would place significant due diligence and reporting requirements on companies 1) that have shares listed on any U.S. exchange and are thus subject to the SEC’s regulations, and 2) for which one or more of the four minerals listed above is necessary to production or functionality of products manufactured or contracted to be manufactured by the company.



The proposed SEC rules, which were open for public comment until January 31, 2011, were based on the provisions



In real terms, however, supply chain reporting and diligence requirements would extend from public companies
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to their direct and indirect suppliers. NEMA staff worked with member companies and with the National Association of Manufacturers (NAM) to make sure that electroindustry views on the proposed requirements were conveyed to the SEC. Final SEC rules are expected to be issued as soon as April, but the effective date for reporting requirements is still to be determined. ei Craig Updyke, Manager of Trade and Commercial Affairs | [email protected]



� Rare Earth Phosphor Supplies Key to Lighting Efficiency As regular readers of electroindustry are aware, the regulatory and market direction in the U.S. and other countries is toward more energy-efficient lighting. Rare earth elements, which exhibit special properties for magnetism, luminescence, and strength, are being used worldwide in high technology, clean energy, and other applications. Innovation in phosphor technologies is a key component of the lighting industry’s ability to meet higher performance standards.



Terbium (Tb) is used in fluorescent lamps, lasers, solid-state devices, and as a crystal stabilizer of fuel cells. Image courtesy of smart-elements.com



Just as demand is set to take off with new requirements in the U.S., however, the ability of certain types of phosphors is threatened by governmental and market dynamics in this country, in China, and elsewhere around the globe. According to Nobel laureate and U.S. Energy Secretary Steven Chu, many new and emerging clean energy technologies depend on materials with such unique properties. “The availability of a number of these materials is at risk due to their location, vulnerability to supply disruptions, and lack of suitable substitutes,” he said.



Energy efficient lighting is one of those clean energy technologies Secretary Chu was talking about.



steep and significant, with implications for supply chains and manufacturing competitiveness.



Five of the 17 so-called “rare earth” elements in the periodic table are used in the manufacture of “tri-band” phosphors for certain compact and linear fluorescent and light-emitting diode (LED) lighting products. They are cerium, europium, lanthanum, terbium, and yttrium.



While some companies purchase phosphors made to their specifications, other companies may also manufacture their own phosphors. Since 2009, NEMA has been working with members of its Lamp Section and several federal agencies to raise awareness of these policy and market issues. More attention is expected on Capitol Hill and with the Obama administration this year.



In general, rare earth elements are prized for their relatively low toxicity and physical ability to combine with other materials in productive ways. Experts estimate that high-efficiency fluorescent lighting represents approximately 85 percent of global demand for rare earth phosphors. Because of several policy and market factors, China is currently and essentially the sole source of supply for the rare earths of importance for the global lighting industry. In addition, according to a recent U.S. Department of Energy (DOE) report, China “currently consumes 80 percent of world’s lighting phosphor supply to produce components for major lighting manufacturers.”



Innovation in phosphor technologies is a key component of the lighting industry’s ability to meet higher performance standards. These facts, combined with tightened Chinese restrictions on how much of each rare earth element can be exported and the increasing global demand for rare earths for phosphor and other applications, price and supply risks are



In its December 2010 report, DOE cited the “criticality” of europium, terbium, and yttrium based on importance to the clean energy economy and the current supply risk status. Lanthanum and cerium were judged to be relatively less critical based on a slightly lower supply risk. In the document, DOE also declared its plans to develop an integrated research agenda addressing critical materials including rare earths, strengthen its data gathering capabilities, and work with allied foreign governments to reduce vulnerabilities and address needs. Moreover, the department is targeting development of new supply sources, including extraction and processing capacity, in the U.S. and other countries; researching and developing substitute materials; and promoting rare earth recycling and reuse strategies. DOE cited the expanding infrastructure used to reclaim mercury from fluorescent lamps as one that “could eventually facilitate the recycling” of rare earths from lighting products. ei Craig Updyke, Manager of Trade and Commercial Affairs | [email protected]
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Reading at Night by Firefly Light Leveraging Bioluminescence and Other Research to Create Organic Light Sources for the Future Alex Boesenberg, NEMA Program Manager



O



n the dim fringes of lighting innovation lie methods of illumination which seem odd at first, but are all quite natural. I am referring to bioluminescence, quite literally, “living light.” In this phenomenon, light is produced by the result of a chemical rather than an electrical reaction. Bioluminescence should not be confused with glow-in-thedark phosphorescence, which is already exploited for illumination. Technology based on bioluminescence offers several opportunities for illumination. Potential benefits include its small size, flexibility, and low power
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consumption. While bioluminescent sources are noticeably dim when compared to classic electric lighting, this gap grows narrower as innovation drives onward. Glowing Reports from Nature Fireflies and glowworms produce light via a chemical reaction involving luciferin, luciferase, adenosine triphosphate, and oxygen. The male glows to attract a female. This is not unlike human behavior, where males put on a show with “bling”; male fireflies simply locate their bling differently. Some species of deep sea anglerfish rely on a glowing nodule growing from the top of their heads to act as a lure, and some jellyfish exhibit bioluminescence as well.



Just as children poke holes in jar lids and attempt to collect enough fireflies to read a book, World War One doughboys are alleged to have read maps beside glass jars filled with glowworms on bombed and blacked out fronts. Bioluminescence research is not limited to illumination. In 2006, Taiwanese scientists spliced jellyfish genes on pig embryos to make glowing pigs. Their aim was to create visually-traced genes that would further genetic research without reliance on vivisection and autopsy. None of the news reports noted any attempts to read a book by pig-light.



O! Electroluminescence



So how does this relate to the twentyfirst century?



Advanced Lighting Technologies One of the most common commercial implementations of bioluminescence today involves organic light-emitting diodes, OLEDs. In terms of performance, OLED more properly refers to electroluminescence since electricity is driving the reaction. But OLEDs were spawned by research into bioluminescence, as evidenced by the “O” in organic. They are already used in commercial electrical appliances in the form of color display screens, which use very little electricity, are durable, and some are even flexible. The relatively small light output for a given area of OLED, as compared to a standard light-emitting diode (LED), is such that wall panels may become a more likely source of general illumination than a single point source. Some manufacturers are already attempting to market glowing OLED wallpaper. The



cost of creating and applying OLEDs, however, remains a stumbling block. One potential concern for the U.S. market is that relatively few large companies are experimenting with OLED. One exception is General Electric. GE announced in October 2008 that it had developed a printer that enabled mass production of OLEDs. It bears mention, however, that this report estimated that OLEDs would be ready to challenge conventional lighting by 2010, a target that has now come and gone. Lighting Up the Future Other applications of bioluminescence science remain to be seen. While OLED technology is still waiting to break into mainstream use, it seems likely that it will carve out some sort of niche. While there are few large-scale manufacturers involved in OLED



research, small technology companies are conducting research, and small companies tend to become partners with or subsidiaries of larger companies once a technology is proven. Since most consumers prefer to refit existing lamps and fixtures rather than buy and fit new ones, applications involving large panels or redesigned fixture applications may need more time to take root in the minds, homes, and offices of the average consumer. So, don’t rush out to replace your reading lamp with a glowing pig just yet. ei Alex Boesenberg has 20 years of experience in applied systems engineering practices. He can be reached at [email protected].
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An Industry Undergoing Transformation—



Global Lighting Industry Moving from Iconic Edison Incandescent Bulb to EnergyEfficient Light Sources Michael B. Petras Jr., President and CEO, GE Lighting



O



n December 31, 1879, Thomas A. Edison flipped a switch and gave the public a glimpse of the world’s first practical incandescent light bulb. It marked the first commercially viable light bulb that would ultimately replace gaslight systems. The age of practical electric lighting had begun.



December 31, 2011—exactly 132 years later—will mark another dramatic turning point in the history of lighting. That will be the last day manufacturers can legally make a 100-watt incandescent bulb for sale in the U.S. The long reign of the incandescent bulb will begin to end on January 1, 2012 (one year earlier in California), as federal regulations take effect. Although 100-watt incandescent light bulbs—among the most commonly used household bulbs, with more than 200 million sold annually in the U.S. alone—can no longer be manufactured for sale in the U.S., retailers and manufactures may sell them until exhausting their inventory.
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Other wattages will follow. By January 1, 2013, 75watt bulbs will no longer be manufactured for sale in the U.S., followed by the end of 60-watt and 40watt incandescent bulbs on January 1, 2014. This trend has already started in other countries, with similar legislation being implemented around the globe. Australia and the European Union began the conversion in 2009. Argentina and the Philippines started in 2010. The 100-watt timeline in British Columbia, Canada, was January 1, 2011, while the rest of the country will implement legislation January 1, 2012. In addition to changes in the consumer market related to household bulbs, the Department of Energy (DOE) will implement new efficiency standards for halogen PAR lamps (spotlights/ floodlights) in the summer of 2012 that will eliminate nearly all standard halogen PAR38, PAR30, and PAR20 lamps from the market. Consumers who want to continue to use halogen technology have great energysaving options, such as the HIR™ Plus Halogen lamps, which are among the industry’s most efficient lamps in PAR38s and PAR30 long necks. These halogen lighting products are up to 54 percent more efficient than standard PAR38s and up to 41 percent more efficient than standard PAR30 long necks—great for retail, property management, household applications, and anywhere PAR lamps are used today.



The Goal: Dramatic Energy Savings



The global lighting industry is undergoing a profound transformation as global demand declines for the household incandescent bulb and as new efficiency standards and technology advancements take hold. Customers want more efficient bulbs that save energy and money, while governments are requiring higher efficiency products for lighting, which consumes approximately 22 percent of all electricity in the U.S. With an estimated 4 billion Edison screw-base light sockets in American homes, the savings related to this transition will be huge. For example, after the 100-watt incandescent lamp is gone, consumers will be able to achieve approximately the same light output by using a halogen bulb of about 72 watts or a compact fluorescent bulb (CFL) of about 25 watts. If half of the 200 million 100-watt incandescent bulbs sold annually in the U.S. were converted to halogen bulbs and the other half to CFLs, the savings would be even greater—elimination of 7.8 million tons of carbon dioxide, equivalent to the removal of nearly 1.4 million cars from the roads. This is just the impact of 100-watt light bulbs removed from service. Consumer education, options critical Education is key. Consumer research by GE Lighting found that three out of four U.S. adults are not yet aware of



Advanced Lighting Technologies the new lighting efficiency regulations. When told of the change, focus-group studies revealed that consumers are understandably anxious. Consumers worry about the higher costs of the alternative light bulbs and that these more expensive bulbs won’t perform as advertised. While these may be legitimate concerns, retailers offer many options to consumers for reliable, affordable energy-efficient lighting that meet consumers’ diverse lighting needs and preferences while conserving energy. LED lighting Growing in popularity is solid state lighting (SSL), commonly called LED lighting. Instead of materials that turn “incandescent” when heated, solid state products rely on “electroluminescence” from light-emitting diodes, or LEDs. When electricity is applied to an LED, light is emitted from the interface between two different semiconducting materials. The LED is typically put into an epoxy package that can be easily connected to an electrical circuit. LED products already on the market use one-quarter of the wattage of a comparable incandescent bulb and last 25 times longer.



From emerging technology to widespread adoption For most consumers, the solid stage age will not come overnight. While the benefits are a very persuasive draw for consumers, the initial out-of-pocket cost for household LED lighting products will be significantly higher than traditional light bulbs. As with any new technology, the first generations of high-quality LED light bulbs comparable to traditional incandescents are expected to cost between $40 and $50 a bulb, which will be too expensive for the vast majority of households. Broader adoption is anticipated in the commercial or



professional markets, where more value is placed on maintenance and energy savings. Commercial users are already being won over. In 2007, industry sales of LEDs for general lighting purposes amounted to just $340 million, according to market research firm Strategies Unlimited. By 2014, that is projected to be $7.3 billion, representing a compounded average annual growth rate of 44 percent. While initial LED lighting products will be more expensive, they will last longer and save energy—the bulb more than pays for itself over 22 years of energy savings. As technology improves and costs come down, demand for LED lighting will grow. By 2030, DOE estimates SSL could save approximately 190 terawatt-hours of electricity per year, resulting in $15 billion in savings per year at today’s prices. That roughly equals the annual output of 24 large power plants (1000 MW), or enough electricity to light 95 million homes. Between now and 2030, DOE estimates the nation would reduce consumption by 1,488 terawatt-hours, representing a savings of $120 billion in today’s prices. At the same time, greenhouse gas emissions would be reduced by 246 million metric tons of carbon, assuming the same mix of power generation as today.



Buyer beware: Is it too good to be true?



As is the case with many emerging technologies, manufacturers around the world are trying to gain a portion of the LED market segment by releasing a spate of lighting products to the public—perhaps even without appropriate testing. Most LED products carry claims of lasting 25,000 to 50,000 hours and emitting as much light as incandescent bulbs.



A stroll through the exhibition hall at the LightFair International trade show in 2010 revealed booth after booth of obscure manufacturers displaying LED light bulbs claiming to burn as brightly as a 60-watt incandescent bulb. There is reason to be skeptical and cautious. Independent laboratory tests under the DOE Commercially Available LED Product Evaluation and Reporting program, better known as CALiPER, has revealed a large percentage of LED lighting products on the market fall short of manufacturers’ claims. New standards for screw-in LED bulbs carrying the ENERGY STAR® label administered by the Environmental Protection Agency (see page 8) went into effect on August 31, 2010. But many products have not yet gone through the rigorous, independent testing required to earn the ENERGY STAR label. The government has demonstrated that it will take action to protect consumers, but consumers should also do their part by buying responsibly from reputable companies that stand behind their products, not only on the day of purchase but throughout the product’s lifespan. Buying from a reputable company is important, because given the long life of these new products, consumers not only need to be concerned with how brightly a bulb burns now, but also how brightly it will burn five, ten, or even fifteen years from now. The transition of the global lighting industry means big changes. This revolution is fraught with technological, management, and marketing challenges as well as boundless opportunities. ei Michael B. Petras also serves as treasurer on the NEMA Board of Governors.
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The Perfect Storm—



In a Good Sense



Susan Isenhour Anderson, Manager of Energy Relations, Osram Sylvania



I



sn’t it great when everything good comes together all at once! That is what is happening now for NEMA members companies, their direct business partners, specifiers, contractors, and end users. Federal lighting product legislation, Department of Energy rulemakings, federal energy-saving goals, utility incentive programs, the the federal Energy Efficient Commercial Building Tax Deduction Program (CBTD), and state and community incentive programs are working together to educate end users of the value of using energyefficient products. Incentives that also help sell system upgrades in existing buildings may come from lighting services companies and energy services companies. They provide financing that, in some cases, eliminates upfront costs for the owner, who in many cases may be a tenant. The “owner” uses the money saved from
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reduced utility bills to pay off the costs of the upgrades over time. We should be using all these tools to market the benefits of energyefficient products to end users and help consumers pay for them through the various incentive programs. The following websites are helpful in keeping up to date on local, state and federal incentive programs: • www.dsireusa.org • www1.eere.energy.gov/femp/financing/ energyincentiveprograms.html • www.energy.ca.gov/efficiency/ financing/index.html • nyserda.org/incentives. asp#Commercial%20/%20Industrial • www.nemasavesenergy.org



Advanced Lighting Technologies Commercial Building Tax Deduction Program We can count on the federal Commercial Building Tax Deduction program program through 2013. The most recent extension covers projects completed by December 31, 2013. This program is especially valuable in areas where there are no utility incentive programs. It covers new construction as well as upgrades.



may be newer buildings designed with more energy efficient systems— systems that can translate to lower costs for tenants.



Covered systems include interior lighting systems, HVAC / hot water, and building envelope systems that beat the allowances of the ANSI/ASHRAE/ IESNA Standard 90.1-2001. If all three systems meet the criteria, the owner can qualify for up to $1.80 per square foot; if only one of the three systems does, the owner can qualify for up to $0.60 per square foot.



State and local government tenants may also have to take into account energy efficiency when signing new leases. Upgrading existing buildings has also proven to increase the asset value of those properties.



Each project must be certified to be compliant by a qualified individual. A qualified individual is a licensed professional contractor or engineer in the jurisdiction where the project is located. Some certifiers have listed themselves on the National Lighting Bureau website (www.nlb.org). Click on the box titled “Search for an EPAct 2005 Qualified Certifier.” In the retail industry, it is common for the tenants to supply the interior lighting and HVAC / hot water systems. We have also seen cases where tenants in other market segments have reached agreements with owners to purchase and install tenant-owned systems. These tenants had long leases and had to pay utility bills, so they reaped the benefits of lower utility costs. Since the tenants were the owners of the assets (the new systems), they were eligible for the tax deduction. Why would owners be interested in upgrading their buildings if their tenants pay the utility bills? First of all, leases expire. When the time comes to renew leases, the competition



Tenants might be federal government agencies who must evaluate the energy efficiency of the spaces under consideration. Spaces with old systems may not meet the standards of the federal government.



What if the owner is a local state or federal government that does not pay taxes, but is interested in increasing the efficiency of new construction projects or upgrading systems in existing facilities? These projects can qualify. The Commercial Building Tax Deduction program for qualifying projects may be assigned to the designer that creates the technical specification for the project. The designer may be the architect, engineer, contractor, environmental consultant, or energy services provider. There can be more than one designer; so, however, the owner may elect to allocate among the designers. A person that installs, repairs or maintains the property is not a designer. For details on this provision, read IRS Notice 2008-40 (www.irs.gov/irb/2008-14_IRB/ar12.html). If you are not knowledgeable about this program, visit the NEMA website www. nemasavesenergy.org/lighting-upgrades/ default.aspx. You will find a presentation that provides an overview of the program as well as related documents such as applicable IRS Notices and guidelines for inspection and certification. If you have questions, we invite you to submit your questions to NEMA just as distributors, contractors and end users do every day. Contact Ron Runkles,



NEMA industry director for the lighting division ([email protected]). enLIGHTen America The NEMA Lighting Division–sponsored enLIGHTen America campaign continues to educate end users about the opportunities available to them, as well as NEMA member company products that will help them attain their goals. Activities include the website www. nemasavesenergy.org, print materials, trade shows, seminars, webinars, and articles accompanied by member advertising in publications that target groups of end users, such as Buildings Operating Management, Buildings Magazine, and Today’s Facility Manager. Our most recent webinar attracted 400-plus end users and most stayed through the Q&A session. We also answered any questions not covered during the Q&A session via e-mail after the webinar was completed. Leading the Industry To date, the majority of qualifying projects have been building upgrades with lighting systems upgrades leading the way. As an industry, we are ready with a variety of energy-saving lighting products including lamps, ballasts, luminaires, and controls. NEMA is currently talking with energy advocate groups to find ways to improve and extend the CBTD program. Contact Kyle Pitsor, vice president of government relations ([email protected]), to become involved in this effort. Remember, you have until December 31, 2013 to complete projects that qualify for the current federal CBTD program. That’s plenty of time, so get busy! ei Susan Anderson is a member of several NEMA lighting sections, enLIGHTen America, and numerous professional organizations.
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Navigating the World of LED Controls Simplify the process with this guide to reliable and high performance LED dimming Amanda Beebe, Lutron Electronics Co., Inc., LED Product Manager



C



ontrolling LEDs is not as simple as controlling incandescent light. Incandescent lamps are all inherently dimmable without the need for additional circuitry. In addition, all incandescent bulbs dim smoothly and continuously to a 0.1 percent measured light level.



LED lamps, on the other hand, perform differently in terms of dimming performance and control compatibility, requiring additional information to be acquired before an LED bulb can be successfully controlled. Below are questions that need to be answered in order to dim LEDs properly.



Are you using an LED lamp or an LED fixture?



manufactured to operate specific LED devices or arrays, while others can operate most commonly available LEDs. Often, a fixture manufacturer will offer different driver options on the same fixture to support different control technologies or applications such as dimmable vs. non-dimmable or dimmable via a 0–10V signal or DALI (see control options below).



What is the dimming range of the product?



The dimming range of an LED lamp or fixture can vary greatly from one device to another. Some may dim to a minimum level of only 50 percent, while a different product may dim to one percent. Select the dimming range of



LED luminaires come in two distinct types: LED lamps (also called LEDi, or retrofit lamps) and LED fixtures.
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What affects dimming performance?



Experience with incandescent dimming means customers expect smooth and continuous performance, with no points of flicker in the dimming range. Other undesired behaviors include: • Pop-On: After being dimmed to a low light level and switched off, the LED bulb does not turn on until the dimmer’s slider is adjusted. This can be particularly hazardous in three-way situations where lights can be turned off by a dimmer at one end but not turned on by a switch at the other end. • Drop-Out: The light should only turn off when the switch is turned off; lights should not “drop out” (turn off) while the dimmer’s slider is being adjusted. This can be avoided by utilizing the low end trim settings available on many wallbox and system level dimmers.



LED lamps have Edison-base sockets and are meant to replace standard incandescent or screw-in CFL bulbs. The bases of these bulbs have integral drivers that determine if they are dimmable, and if so, what the dimming performance is. LED fixtures can vary from cove lights to downlights and usually have an external driver. A driver is essentially the same component in an LED fixture as the ballast in a fluorescent fixture. The driver is needed to operate and vary the intensity of light output from an LED lamp source by regulating the voltage and current. Some drivers are



your fixture or lamp that will be suitable for your application. A product that dims to 20 percent measured light (45 percent perceived) would not make sense in a media room, but may be the energysaving solution necessary for an office.



• Dead Travel: Adjusting the control without a corresponding change in light level and often confuse or frustrate the dimmer’s user.



From IESNA Lighting Handbook, 9th Edition with permission from the Illuminating Engineering Society of North America



• Audible Noise: Buzzing, from the lamp or the dimmer can be caused by the components within the LED driver or lamp.



Advanced Lighting Technologies How many fixtures or lamps can I use per dimmer?



The number of lamps able to be installed on a single dimmer may seem like an easy question to answer. However, it is not as simple as looking at a 600-watt dimmer and dividing 600 by the 10-watt LED lamp to determine that 60 lamps can be used on a circuit. While the LED lamp may only draw 10 watts continuously, it may have a startup inrush current or repetitive current during every half-cycle that makes it appear much worse. Neglecting this transient current can put significant stress on the dimmer and can cause premature product failure or undesired system performance (such as excessive noise). A minimum number of fixtures may also be required to operate a dimmer because of the 25-watt to 40-watt minimum load that most incandescent dimmers require. When using incandescent bulbs, the minimum load requirement was easily met with a single bulb. However, with LEDs, four or more loads may be needed on a dimmer in order to meet the required minimum load.



What are my control options? Control technology is a term that refers to the signal and wiring between the control on the wall and the fixture or lamp. LED retrofit lamps generally only use forward or reverse phase control methods. LED fixtures may use any method, from phase control to 0–10V and DALI. In order to ensure compatibility between a dimmer and a particular LED fixture, both must use the same control method. Here are some common ones. • Forward Phase Control: Typically used for incandescent and MLV (magnetic low voltage) light sources, this is the most common control method. There are more than 100 million forward phase control dimmers installed, and it is likely that many of these will end up controlling LED replacement lamps. This is also a great retrofit solution because it does not require a neutral wire in the



The right combination of LED fixtures and controls brings energy savings and flexibility to commercial applications. Photo courtesy of Lutron Electronics Co., Inc.



wall box unit. Forward phase control dimmers pose many challenges to proper dimming of many LED loads. • Reverse Phase Control: Used to control ELV (electronic low voltage) light sources, it is best for capacitive loads, which include LED drivers. While it does not have the installed base that incandescent dimmers do, this control type is usually more successful at dimming LEDs without flicker. • Three-Wire Control: Primarily used for fluorescent lighting, this control type has an installed base of more than 2 million circuits. These circuits are most often used in commercial buildings where fluorescent ballasts are controlled; three-wire LED drivers may be used to retrofit them. • 0–10V Control: An analog control standard used for fluorescent lighting, sensors, and more has an established IEC standard accompanying it. This standard helps to ensure compatibility between products but does not define dimming performance. • DALI: A digital standard originating in Europe that is now commonplace in commercial buildings in the U.S. DALI allows for digital control of individual fixtures while maximizing the user’s control and productivity. All of these control standards can be used successfully to control LED lamps



and fixtures if the proper products are selected and performance is defined. Using control products with a neutral wire and low end trim capability often help to optimize the dimming performance.



What is Good Dimming?



The only way to be certain if a particular LED lamp or fixture will work with a particular dimmer is to undergo testing. Whether testing involves a mock up or testing by the manufacturer, it is necessary to determine compatibility and acceptable performance. Keep in mind that you do not have the ability to visually determine the inrush current of an LED product, so you must find out from the manufacturer or limit the number of lamps you are using to avoid overloading the dimmer. Many manufacturers (both LED luminaire manufacturers and control manufacturers) conduct compatibility testing of their products. It is up to you to determine if that manufacturer’s assessment of “good dimming” will meet your customer’s needs. ei Amanda Beebe manages all LED driver and ballast product families at Lutron and coordinates the relevant marketing, sales, and engineering efforts. She also leads Lutron’s educational efforts through the LED Control Center of Excellence.
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Lighting Industry Faces Seismic Shifts Mark Lien, Director, Lighting Solutions Center, Hubbell Lighting



E



vents of seismic proportion wreak destruction and yield lasting change.



Contrary to the tone of my Outlook inbox, however, there really are few lighting emergencies. We aren’t faced with lighting tsunamis and earthquakes. We are an industry accustomed to gradual change. But incremental shifts can creep up on us, like a frog in a slowly heated pot of water. If the temperature rises gradually, the frog does not jump out. His leaping days are over before he senses the emergency. Lighting is a sedentary industry. We have not needed and consequently have not implemented advance warning systems. The accelerated pace of change should shake our complacency. Depending on perspective, these major events may not appear threatening, but survivors will not conduct business as usual. A train or car viewed from a distance is small but can quickly encompass your entire field of view, or worse. Seismic shifts shaking the lighting industry include: • reduced energy production, increased consumption, and rising costs • energy and environmental legislation • new technology—solid state lighting, solar, and nanotechnology • electronics companies = lighting companies
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• green building / shift to retrofitting and relighting existing buildings • building information modeling Production, Consumption, and Costs Some people now quantify how much oil, coal, gas, and uranium remain to feed our energy cravings; results are measured in decades not centuries. Global population is increasing rapidly and many nations are still industrializing, so energy consumption is rising. The shift from fossil fuels to alternative energy and more efficient products is slowly occurring. U.S. electricity costs began rising in 2003 after remaining very stable for 20 years. Projections are consistent, revealing that we will be pay more for energy. Energy solutions providers will be in demand. Energy and Environmental Legislation Energy legislation is becoming more restrictive for all 50 states. Energy savings are the carrot and legislation is the stick. The stick is getting bigger and hitting the lighting industry harder than ever. ANSI/ ASHRAE/IESNA 90.1-1999 ceased to be the federal minimum standard as of January 2011, when we shifted to the 2004 version of 90.1. This forces exterior application wattage restrictions and reduces interior levels



further. Many state codes already demand lower wattage allowances. Environmental standards, such as LEED (Leadership in Energy and Environmental Design), focus on reducing energy consumption to obtain credits needed for building certification. New Technologies There are many ways to monitor changes in our industry. Working on the IES Progress Report Committee has been a favorite activity of mine since 1991. We report on “advancements to the art and science of lighting” every year. LEDs (light-emitting diodes) have been setting the pace. The strongest trend in 2006 was LED-related submittals, at 16 percent. In 2007, they still dominated at 20 percent; in 2008, 33 percent; and in 2009, more than 40 percent. Last November, the 2010 Progress Report of innovative industry developments revealed that LEDs were involved in 41 percent of all product developments and improvements; controls, mostly for energy savings, were reflected with 33 percent; and retrofit products, a new trend, emerged with 21 percent. Leading manufacturers are scrambling for dominance, especially with LEDs. But perhaps it won’t ultimately matter. LEDs are a semiconductor light source, part of a growing family of solid state,



Advanced Lighting Technologies optoelectronic devices. Electronics companies have decades of experience with this technology while lighting fixture manufacturers have struggled to understand and integrate optoelectronics into their product offerings.



The combination of LED exterior lighting with solar-generated power was evident at LightFair International and the IES Street and Area Lighting Conference last year. Wind-powered LED fixtures have been used in China for years.



Electronics Equals Lighting What new technology will follow the LED revolution?



The U.S. generates only .5 percent of its energy from wind and solar energy, but this may change soon. As kilowatt hour rates climb, the return on investment (ROI) and lifecycle cost analysis (LCCA) of alternative energy becomes more compelling.



Organic light-emitting diodes (OLEDs) are being promoted as the next general light source to replace conventional wide distribution sources, such as fluorescent and HID (high-intensity discharge) lamps. Kodak invented OLEDs and sold the intellectual property rights to LG in 2009. Sony is now using this technology for televisions and Samsung has a fixture that can also show video. Philips has clear OLEDs that emit light when turned on. OLEDs are still expensive and less efficient than fluorescent and HID sources. They also suffer from shorter rated life. There are also concerns about the toxicity and availability of the indium tin oxide used in OLEDs that may impede market acceptance. The 2010 Nobel Prize for Physics was awarded to the inventors of graphene, a low-cost general light source that is a one-atom thick carbon sheet. It is cheaper to produce, plentiful, and has none of the toxic characteristics of OLEDs. The first commercially available nanotechnology lighting products were introduced last year. Standards are being written for QE (quantum efficiency) to compare products for market penetration. The first products address increasing the efficacy of LED lamps so that they can produce warm color temperatures, currently elusive traits with LEDs. Nanotechnology products called quantum dots are not available from the Big Three lamp companies. They are semiconductors, smaller than a billionth of a meter, and are being studied for use in transistors, solar cells, and medical imaging as well as lighting.



According to Deutsche Bank, the cost of solar generation will equal conventional electricity in 2014. According to ESCO Energy Services Company, electricians and distributors are shifting toward stocking and installing solar and wind products. One ESCO executive reports that solar and wind power is now 30 percent of his business and growing Green Building “Green building” is a seismic shift that McGraw-Hill estimates will grow from a $12B market in 2008 to $140B by 2013. New construction has stalled, forcing a strong paradigm shift toward retrofitting and relighting existing buildings. The National Lighting Bureau estimates that more than 2.2 million of the nation’s 2.7 million older (pre-1980) commercial buildings have been using the same lighting for the past three decades. This is an opportunity for energy solutions providers. The success of lighting companies that typically target energy-efficiency upgrades further validates the paradigm shift. Important to this discussion is that “retrofit” used to refer to upgrading lamps and ballasts. Now, legislative restrictions mandate such low-energy consumption that in most cases luminaires—not just lamps and ballasts—must be upgraded in order to comply.



upgrades now require new fixtures to maximize energy savings and meet lighting energy allowances. BIM Building Information Modeling (BIM) will take about eight years to transform the construction industry. Products will each have a database of information used in BIM software to increase productivity in design and construction. Typically, buildings have an original blueprint that represents how they were intended to be built. After construction, “as built” drawings reflect how the building was actually built. BIM can enable designers to visualize potential problems in real-time 3D. This can eliminate “as built” drawings and the expensive change orders that accompany them. Lighting specifiers are demanding BIM files now, and some will not purchase from manufacturers who cannot supply them. Lighting events of seismic proportion can wreak destruction and will yield lasting change. Many companies will be blindsided and devastated by these shifts. Change is certain. These changes require continuous education so that lighting professionals can best position themselves during these impending seismic events. ei With more than 30 years of lighting industry experience, Mark Lien has worked in sales, specification and design, and teaching, and he is a frequent presenter at national and international events. He serves on the Board of Directors of the Illuminating Engineering Society.
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Moving EISA from Theory to Current Applications Keith R. Cook, Vice President, Technology Policy and Standards, Philips Electronics North America



O



n December 19, 2007, President George W. Bush signed HR 6, the Energy Independence and Security Act of 2007, into law (Public Law 110-140).



A general service incandescent lamp (light bulb) is defined as a standard incandescent or halogen type lamp that:



EISA’s official title bears note: “An act to move the United States toward greater energy independence and security, to increase the production of clean renewable fuels, to protect consumers, to increase the efficiency of products, buildings and vehicles, to promote research on and deploy greenhouse gas capture and storage options, and to improve the energy performance of the federal government, and for other purposes.” It consists of 822 pages organized into 16 separate titles ranging from improving vehicle fuel economy to the Smart Grid.



• has a medium screw base



Of particular interest to lighting is Sections 321 and 322. Section 321— Efficient Light Bulbs sets, for the first time, efficiency standards for “general service” bulbs that will move the marketplace away from the most commonly used incandescent bulbs by 2012–2014. It also directs DOE to conduct two follow-on rulemakings to assess more stringent standards starting in 2020 and 2025. Specialty bulbs, including chandelier and appliance bulbs, are exempted. Section 322—Incandescent Reflector Lamp Efficiency Standards expands the types of incandescent reflector lamps covered by efficiency standards prescribed in the Energy Policy Act of 1992.
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• is intended for general service applications



• has a lumen range of 310–2600 (40–100W in today’s wattages) • is capable of operating at least partially in the range of 110–130 volts Section 321 contains a list of excluded lamps (appliance; blacklight; bug; colored; infrared; left-hand thread; marine; marine signal service; mine service; plant; reflector; rough service; shatter-resistant/shatterproof/shatterprotected lamp; sign service; silver bowl; showcase; 3-way incandescent; traffic signal; vibration service lamps; G-shape with a diameter of 5 inches or more; T-shape of 40 watts or less and a length of greater than 10 inches; B, BA, CA, F, G16-1/2, G25, G30, S, or M14 lamp of 40 watts or less). Although California and Nevada are permitted to adopt federal standards one year earlier than the federal dates, nationally, the new standards start to take effect January 1, 2012, with a new energy efficiency standard for 100-watt equivalent light bulbs. The following year, the new standard goes in place for 75-watt and in 2014, both 60- and 40watt equivalent lamps will be in effect. The initial standards can be met by advanced incandescent (including halogen) bulbs; compact fluorescent



lamps (CFLs); and light-emitting diodes (LEDs). CFLs and LEDs will also meet the longer-term targets, along with other advanced lighting technologies. Halogen is really a more energy-efficient form of incandescent, so these bulbs can be used in any application where incandescent bulbs had been used. Halogen bulbs have wattages similar to the new maximum-rated wattages as set by the EISA efficiency standards and they look like the incandescent bulbs customers are used to buying. They use about 30 percent less energy, deliver a pleasing incandescent light, are dimmable, mercury-free, and these new halogen bulbs are available today. CFLs are another option. They are made to produce different colors of light. To select the appropriate wattage CFL bulb, choose one that is about one-quarter the wattage of the incandescent lamp being replaced. The advantages of CFLs are that they use about 75 percent less energy and last from 6 to 16 times longer than general service incandescents. Not all compact fluorescent bulbs can be used in all incandescent applications. LEDs are also an option. Retailers are starting to carry this newest family of bulbs. Several companies make replacements for today’s 25W, 40W, and 60W incandescent bulbs. Higher wattage replacements are in development. These bulbs will deliver about 80 percent energy savings and are mercury-free. They have extremely long life—from 25,000 to 50,000 hours—compared to the incandescent bulbs they replace.
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While the energy savings is similar to CFLs, bulb life is much longer.



Figure 1



As can be seen in these graphs, we expect to continue to see dramatic improvements in the performance of LEDs while also benefitting from significant cost reductions. So far, we have seen a 20X improvement in performance per decade while the cost has decreased 10 fold per decade. Initially, high brightness LEDs were primarily used in cell phones. The next big application was to backlight LCD TV screens. But now we see huge potential for LEDs in the general lighting market. What is driving this growth, you might ask? There are many benefits to LED lighting: ultra-long source life, low power consumption, low maintenance, no moving parts, no UV radiation, cool beam of light, digitally controllable, and sustainable. If we were to replace the 4.4 billion medium screw-base sockets in this country with the new LED replacement lamps designed to replace the 60-watt incandescent lamps, we would save 240 terawatt-hours of electricity (based on 3 hours per day of usage) and an astounding $24 billion in energy costs. Although Edison’s invention has served us well for more than 100 years, it is time to move onto technologies that will outlast their incandescent predecessor. Whether you opt for LEDs, CFLs, or halogens, the energy efficiency, cost savings, and green benefits of these technologies are undeniable. ei Keith Cook is the chair of the Next Generation Lighting Industry Alliance, vice chair of the NEMA Lamp Section, and a member of the NEMA Lighting Divsion Management Committee.



Haitz’s Law: LED Light Output Increasing / Cost Decreasing. Graphic courtesy of Roland Haitz and Lumileds



Figure 2
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Campaign Update: NEMA’s enLIGHTen America



Drives Energy Savings Message Deep into



Two Million People Reached: Thousands of Sales Leads Delivered to Members Doug Baillie, Consultant to NEMA and EA Task Force Member



N



EMA’s marketing initiative, enLIGHTen America (EA), kept its momentum during 2010 by investing in proven tools that have been effective in reaching our target audience, and by investing in new tools that will deliver increased awareness among CEOs, CFOs, facility managers, and others involved in specifying lighting products for renovation and retrofit applications. The cost effectiveness of our ongoing partnerships with key trade media again resulted in excellent enLIGHTen America coverage in important magazines. The April issue of Today’s Facility Manager (TFM) magazine featured new market research about lighting renovation in commercial buildings. The research showed that awareness of the value of lighting upgrades had increased, but there is still a large amount of space that can be renovated in the U.S.



Facility Management Association) in October.



The August issue of TFM featured a NEMA-sponsored article about lighting controls. Maintenance Solutions magazine offered a NEMA EA article in June, and the August issue of Buildings did the same.



Electronic Media enLIGHTen America went electronic in 2010 with two webinars, a blog, and Twitter. Our first webinar on the value of lighting upgrades was held in March in conjunction with TFM. More than 700 facility managers attended. We launched our blog and Twitter postings in June. Currently, the blog is running at a rate of 10,000 visits a year. The EA Twitter page had 90 followers (as of November), and continues to grow. These followers include lighting designers, lighting retailers, distributors, eco-journalists, and electrical manufacturers.



The NEMA EA team also worked hard on the trade show circuit in 2010. We exhibited at NFMT , which is made up of the National Facilities Management & Technology Conference/Expo, Maintenance Solutions Expo, GreenBuild Conference/Expo and Safe Buildings Expo in March; LightFair International in May; BOMA (Building Owners and Managers Association International) in June; GovEnergy in August; Facility Decisions and Lights of Philadelphia in September; and IFMA (International
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These trade shows have revealed that NEMA EA seminars are among the most popular for attendees, and we were invited to pitch at NFMT, BOMA, and Facility Decisions. Susan Anderson (Sylvania), Jeanette Strainic (GE), Teresa Bair (EYE Lighting), Jim Himonas, and Ron Runkles were stars at the podium. These events triggered hundreds of sales leads for NEMA members.



Our second webinar, “CBTD and Lighting Upgrades,” was held in November in conjunction with Building Operating Management magazine. Susan



Anderson of Sylvania, a veteran EA activist, was the seminar leader. Most of the 433 participants stayed to the end, and asked great questions,” she said. “I was very pleased, and we saw an increase in EA website hits right after the event. This was a good investment for NEMA and its members.” The webinar is archived on the BOM site at www.facilitiesnet.com/webcasts/details. asp?id=21722. As the country gets closer to reduced access to incandescent light bulbs, NEMA EA became involved in generating consumer awareness of the situation with the publication of its new guide, Lighting Options for Your Home. In non-technical language, it explains the laws driving the availability of incandescent bulbs in the future, and how the ultimate result will save significant energy in the U.S. Looking Ahead In 2011, the fourth year since the launch of enLIGHTen America, the team plans to invest again in integrated marketing communications that deliver results to NEMA members. Today’s Facility Manager, BOM magazine, Maintenance Solutions, and Buildings are interested in working with EA on special magazine sections. Facility managers and lighting specifiers will find NEMA EA at key shows including NFMT, BOMA, GovEnergy, Facility Decisions, and IFMA, with everimportant seminars locked in at NFMT, BOMA, and FD.
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Initiative



Marketplace



The Campaign Mission



The enLIGHTen America initiative was chartered by the NEMA Lighting Division board in 2006 and launched in August 2007. Its strategic mission is to grow and develop the retrofit and renovation lighting market, and build awareness of quality lighting products and systems designed for these applications for the benefit of all NEMA lighting members.



Two webinars are scheduled for 2011, along with new advertising to support public relations efforts. “I am pleased at the impact we have made. With the continued focus on energy savings throughout the country, NEMA’s leadership is highly valuable to the electroindustry,” said Ron Runkles, lighting industry director. “We will be busy again in 2011. Great campaigns build over time, and our message is increasing in effectiveness. We are building on the foundation of our message every day.” Luminus Devices President and CEO Keith T.S. Ward, who chairs the EA Campaign, reported to the NEMA Lighting Board in November that the enLIGHTen America Task Force is made up of the best marketing talent in the industry. “It has consistently and professionally brought to market the message about the value of new lighting technology and the importance of upgraded lighting systems. During this period, we have experienced a severe economic downturn—with its predictable impact on new commercial construction—and increasing interest in energy-efficiency, cost savings, building owner valuations, and sustainability,” he said.



More than 75 percent of America’s 5 million buildings were built prior to the introduction of today’s energy-efficient lighting technologies. The EA message focuses on energy savings, sustainability, cost reduction, fast payback, and the quality of modern lighting.



Nearly 100,000 show visitors had access to lighting information at the NEMA EA booth, seen here at a 2010 trade show.



The new guide about lighting options is available from NEMA, as are reprints from the EA special magazine sections in 2010. Contact [email protected].



“This made the enLIGHTen America message important in 2008, important now, and important next year. Our message is still in the sweet spot for the lighting market…and there is still work to be done.” ei Doug Baillie, former vice president of corporate communications at Acuity Brands, calls on 45 years of experience in the lighting and electrical industries in consulting roles for NEMA and other organizations.



Home pages of the redesigned NEMA EA website, blog, and Twitter.
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Advanced Lighting Technologies



On the Road to



Renewable Energy,



Let’s Take the Efficiency Superhighway …One Lit with Lighting Systems Erik Sorenson, NEMA Project Manager, President’s Initiatives Group



Electric light. What a marvel. With the flick of a switch, we were suddenly able to transform darkness to a room luminous with electric globes. As we fell head over heels for these radiant globes, electric lights went from a luxury appliance in the home to a necessity. It wasn’t long before they migrated to our workplaces, boroughs, and cities. As lighting expanded into ever more applications—from the attic to the fridge—the lighting system remained essentially the same: a lamp, a switch, and a power source. More applications led to increased popular demand, which led to increased generation and distribution capacity required to power our lighting needs. Today, the equation “demand=increase capacity” is no longer valid. The Age of Expansion has given way to the Era of Prudence. As highlighted by the Energy Independence and Security Act of 2007, the adoption of energy-efficient technologies and domestic, renewablesourced energy is required “to move the United States toward greater energy independence and security.” The U.S. can no longer afford to outsource its energy requirements without undermining the sustainability of economic independence. This requires not only domestically sourced energy, but increased energy efficiency.
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Alternative, renewable sources of energy and expanded distribution capabilities are a must for America’s long-term energy independence, and a long-term solution is exactly what they are. According to the International Energy Agency, energy efficiency will deliver “65 percent of worldwide carbon cuts in the energy sector by 2020, and 54 percent by 2030. This means that in 2020, energy efficiency could have almost twice the impact of renewable energy, nuclear power, and clean coal combined.” Energy efficiency is the path America must take toward a renewable future, and that path is lit with lighting systems. The lamp/switch/power source paradigm has given way to lighting systems that incorporate sensors, dimmers, controllable ballasts, and demand lighting (among other capabilities) in their arsenal. Current standards and energy codes take advantage of these technologies by setting minimum lighting control requirements for new commercial buildings. Good News, Bad News According to the New Buildings Institute, advanced lighting controls can generate up to 35 percent energy savings in new construction. That’s the good news. The bad news: About 2.5 million buildings, or 60 percent of the U.S. commercial building stock, were built



before 1980. While some of these buildings have no doubt undergone renovations, the overwhelming majority are still using lighting that meets pre1980 standards and is very inefficient by today’s standards. If the U.S. is going to achieve energy independence, dramatic action is necessary. The better-than-good news: Installing lighting controls and efficient ballasts and lamps are simple, affordable, job-creating solutions that can be implemented right now and help bridge the gap to a renewable future. For commercial buildings, these are very cost-effective retrofits that can significantly reduce energy use and energy costs. If we reduce the energy we consume, we’ll need fewer distributed generation resources to meet our demand and diminish the infrastructure and capital investment required for renewable energy. As America looks to develop its renewable energy portfolio, it should look to complement it with energy efficiency. Neither renewables nor efficiency is a stand-alone solution to America’s energy needs, but together they can deliver us from a fossil-dependent today to a brighter, energy-independent tomorrow. ei Erik Sorenson can be reached at [email protected].



electroindustry news � NEMA Board Adopts Statement of Member Values At its November 2010 meeting, the NEMA Board of Governors adopted a statement of member values that has been incorporated into NEMA’s Vision Statement and Mission Statement. “The board felt strongly that the NEMA Vision Statement should include an explanation of some of the important values that we believe membership in NEMA stands for,” said Board Chairman David FitzGibbon, vice chairman and CEO of ILSCO Corporation. “This is lofty, but we thought it important to share our aspirations.” The Statement of Member Values adopted by the Board states: Membership in NEMA signifies shared core values for electrical and medical imaging product manufacturers operating in the NEMA environment: • We promote the safe and effective design, installation,



and use of electrical and medical imaging products. • We value open, competitive markets for electrical and medical imaging products and support national regulations and voluntary standards that are technically sound, economically justified, and promote innovation, public safety, access to lifesaving and energy-efficient products, and efficient resource allocation. • We collaborate within NEMA to improve production and manufacturing of electrical and medical imaging products, to enlarge their distribution, and to promote innovation and increased efficiency and safety of use of electrical and medical imaging products. • We are opposed to conduct which is likely to defraud or deceive the public or our customers about our industry’s capabilities, products, and services.



• We have zero tolerance for those who traffic in or promote the sale of counterfeit and pirated products. • We honestly represent our products when making claims that those products meet or exceed industry and governmental standards established by NEMA or other standards development organizations. • We oppose corruption of any kind, including but not limited to illegal payments to influence official action or to obtain an improper commercial advantage. • We conduct our business responsibly and ethically and in compliance with all of the laws and regulations where we do business. ei Clark R. Silcox, Legal Counsel | [email protected]



� EVSES Section to Address Needs of Emerging Market With the creation of its Electric Vehicle Supply Equipment/Systems (EVSES) Section last month, NEMA is focusing on the needs of manufacturers of products and assemblies whose installation directly addresses the safe delivery and management of electrical energy between an electric vehicle and an electrical source.



said NEMA President and CEO Evan R. Gaddis. “NEMA supports the development of this industry and leads efforts to educate the market on the values and features of EVSE infrastructure around the world.”



This new section is only the second one formed by the association within the last decade, exemplifying the importance NEMA sees in the future of supplying electricity to and from vehicles.



The section will align the efforts of major stakeholders in the electric vehicle market, including auto manufacturers, utilities, and the federal government. By developing consistent positions for domestic and international codes and standards, EVSES will ensure safety and interoperability of equipment.



“As the hub of electrical manufacturing innovation, NEMA is proud to announce a section that will drive business and advancements in technology through global strategies for an electric vehicle supply equipment (EVSE) sector,”



“This section will drive the cohesive efforts of the products and services involved with the electric vehicle supply system,” said Michael Mahan, EVSES Chair and GE Global Product Manager. “It will facilitate standardization and



communicate the role electric vehicle supply equipment plays in electric vehicle infrastructure.” Membership in EVSES is open to manufacturers of electric vehicle supply equipment and systems. Associate membership is available to electric vehicle manufacturers, utilities, government agencies, supply channels, universities, research institutes, and others interested in participating in a forum to expand the electric vehicle infrastructure in the U.S. and globally. For more information, contact Harry Massey at 703-841-3287 or [email protected]. ei Joseph Higbee, Manager, Marketing Services and Communications | [email protected] NEMA electroindustry  •  February 2011   
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electroindustry news � ESFI Urges Winter Safety Each year, major winter storms block roads and bring down power lines and utility poles, stranding people in their homes without power or telephone service for extended periods. It is important to be prepared before a severe weather emergency happens. Use these important tips from the Electrical Safety Foundation International (ESFI) to help keep your family and community safe. Before the Storm Your family may not be together when disaster strikes, so plan ahead. Additional planning may be required if your family includes children, older adults, people with special needs, or pets. Prepare an emergency kit that includes food, water, a battery-operated flashlight, extra batteries, and a first aid kit. Keep a smaller version of your emergency kit in your vehicle. Keep enough supplies in your home to last at least three days. Develop a family emergency plan that includes meeting places, phone numbers, and safety rules. Practice your plan regularly, and make sure to keep plans and contacts up to date. Test smoke alarms, carbon monoxide (CO) alarms, and GFCIs (ground-fault circuit interrupters) once a month. Collect information about the hazards that may strike your community, the risks you face from these hazards, and your community’s plans for warning and evacuation. Understand the difference between different weather alerts (e.g., watches and warnings) and know what action to take for each. During the Storm Stay indoors. Listen to local radio and TV stations. Use common sense and available information to determine what actions need to be taken.
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If told to evacuate, do so as soon as possible. Avoid driving. Snow and ice can create slippery roads, reduce visibility, and increase the risk of a major accident. If you must leave, do not drive into flooded areas, and stay away from downed power lines. Heavy build up of snow and ice can knock down trees, electrical wires, and utility poles. In the event of a power outage, unplug electrical equipment that was in use when the power went out. Leave one light in the on position so you’ll know when the power comes back on. Use a battery-operated flashlight as alternate lighting. Candles and other open flames can be fire hazards. Carbon monoxide poisoning often results from incorrect use of alternative methods of electricity, heating, and cooking. It can be created by fuelburning appliances, portable generators, water heaters, clothes dryers, and cars left running in enclosed areas. Keep vents for dryers, furnaces, stoves, and fireplaces clear of snow. Never use your oven, range, stovetop, or clothes dryer to provide heat. Always use portable generators safely. After the Storm Electrical dangers associated with downed power lines, portable generators, and floods can still cause injuries and accidents. Exercise caution when restoring disrupted power. Report any damage to your utility company. If you smell gas, notify emergency authorities immediately. Do not turn on lights, light matches, or engage in any activity that could create a spark. Use care when stepping into flooded areas—indoors or out. Submerged outlets, electrical cords, and downed



power lines can energize water. Do not use electrical wiring or equipment that has been wet. Contact a qualified service repair dealer to recondition electrical equipment; a licensed electrician can inspect electrical systems. Always assume fallen power lines are energized. Stay at least ten feet away from a downed line and any nearby objects touching it, like a fence or tree limb. Never touch a person who is in contact with a downed power line. Call 911 immediately.



A Note on Generators Portable generators can provide a good, temporary source of power during electrical outages. However, they can quickly produce high levels of CO. Never operate a portable generator in your home, basement, or garage. Locate units away from doors, windows, and vents that could allow the gas to come indoors. Be sure that the generator is dry and properly grounded. Plug appliances directly into the generator to prevent back feed along the power lines. Never connect a portable generator to your home’s electrical system. ei Jordanna Shapiro, Marketing and Communications Manager | [email protected]



� Global Transportation and Logistics Committee Responds to Motor Freight Classification Change The NEMA Global Transportation and Logistics Committee has reviewed a change made by the National Motor Freight Traffic Association (NMFTA) Classification Committee earlier this year affecting less-than-truckload (LTL) shipments of electrical wire and cable products based in part on damage claims and high product values. As it has in other product areas, NEMA continues to monitor and coordinate industry response by assisting members in collecting and supplying LTL shipment data. It will submit a petition for change to NMFTA. Members discussed and agreed on the weaknesses of NMFTA’s arguments and supporting information. Wire and cable companies discussed the shipment data collection process and the process for launching a project to challenge a classification. The committee also raised the issue of new products coming on the market that may not have NMFTA classification (e.g., electric vehicle charging systems) and concurred that this is an issue it will address in the future. An overview was provided to the committee on the following issues:



• federal regulations and legislation relating to transportation infrastructure investments and modal issues, including trucking hours of service • Federal Motor Carrier Safety Administration’s Comprehensive Safety Analysis (CSA 2010) program and its impact on freight carriers • freight carrier availability and the persistent driver shortage • more parcel carriers moving into LTL operations • rail transportation • considerations and pressure to use more multi-modal transportation chains • international air and maritime freight issues, including capacity and surcharges, air and maritime cargo scanning and pending federal legislation to push back deadlines for 100 percent maritime cargo scanning requirements • severe restriction by U.S. Department of Transportation to ship lithium batteries and products that contain or are packed with lithium batteries



Dan Trotter, GE, (left) and Craig Updyke, NEMA, discuss the weaknesses of NMFTA’s arguments with other members of the Global Transportation and Logistics Committee.



• packaging issues including recycled packaging and reusable pallets In 2011, the committee will invite all member companies to its next meeting as the committee expands its scope to include all NEMA products. Because members noted the importance of the committee as a resource to exchange information, ideas, and best practices in transportation and supply chain management policy and practical issues, an online workspace will be established and meeting materials will be posted there. ei Harry Massey, Industry Director | [email protected]



� Chuck VerMerris Leaves Legacy of Leadership NEMA Board Member and Radix Wire Company President and CEO R. Charles VerMerris passed away on December 18, after cross-country skiing with his wife and friends. Chuck served Radix and the wire industry with great distinction for more than 45 years. He was one of those remarkably rare individuals who instantly identified and celebrated the good in every person. His energy and enthusiasm were contagious.



Chuck regularly said that one of his goals was to leave Radix Wire Company in more capable hands than his own. While that is not possible, his leadership empowered others. Years ago, he established a solid professional management team to conduct the business with him. It gave many team members opportunities to grow in their careers and afforded him time to explore other interests.



Donations in Chuck’s memory can be made to E Prep Schools (www.eprepschool.org), a public, tuition-free option for grade school students. ei Judy Speidel, Executive Assistant to Charles VerMerris | [email protected]
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Code Actions/Standardization Trends � Maybe Edison was Right? NEMA and UL to Sponsor Low Voltage DC Workshop In the late 1800s, there was fierce competition between alternating current (ac), advocated by George Westinghouse and Nikola Tesla, and direct current (dc), championed by Thomas Edison for control over rapidly expanding electric power distribution. Electric lighting was replacing candles and gaslights, and electric motors were enabling significant growth in manufacturing without having to rely on wind, water, or steam power. First to market with incandescent lamps and electric motors, Edison’s dc spurred the taste for this exotic form of power, and direct operation with batteries provided improved reliability. The fall of dc resulted from problems associated with supplying power over long distances. This difficulty, essentially a voltage drop due to resistance to current flow in the interconnecting wires, forced power generating plants to be located close to users. This limited the economies of scale that would have been available from large dc production facilities supplying a widely distributed plethora of customers.



With the development of ac motors, and, more importantly, transformers, Westinghouse and Tesla were able to create systems that used higher voltages for transmission from distant power production plants, accompanied by significantly improved energy efficiency, and then convert those voltages to the levels desired for small residential loads or large industrial applications as appropriate. Welcome to the new millennia—we now seem to be going back to dc applications and multiple smaller generating stations. Witness the growth of the photovoltaic (solar) systems that convert the daylight of the sun into power for nearly any desired use. Observe the use of wind, not for mechanical power to move belts or gears that operate machinery, but rather to turn generators that produce electricity from the movement of air. Note the explosion of devices, from computers and personal entertainment devices to appliances and vehicles, that employ dc to make our lives less about survival and more about living.



And behold the advent of high power electronics that permit the efficient use of high voltage dc transmission from distant stations to supply electricity that is easily converted to voltages needed by individual applications. Further fueling this transition is the desire to reduce energy consumption, or at least get more bang for the buck, by consolidating those ever-present power bricks that convert the ac from the wall socket into dc the product actually uses. Given this return to dc, NEMA and Underwriters Laboratories will sponsor a workshop in Virginia this spring. Leading experts from manufacturing, utilities, code authorities, and certifiers will present information on how low voltage dc fits into the sustainability puzzle. It will examine sources, distribution, and applications of low voltage dc in order to understand driving forces, challenges, and crystal ball prognostications for this resurging power source. ei Ken Gettman, Director of International Standards | [email protected]



� Harmonic Current Limit Collaboration Set to Go Canadian Standards Association (CSA) had established projects to pursue unilateral adoption of IEC 61000-3-2 and 61000-3-12 as Canadian national standards, but both projects received numerous objections. Reasons for the objections included trade considerations, imposition of after-market modifications on products to bring them into compliance, and the belief that the burden of addressing harmonic currents in the electrical system were being pushed solely upon manufacturers without the utilities carrying their share.
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A coalition of Canadian and U.S. manufacturing interests, worked diligently with utility representatives to address the concerns. This effort has resulted in the establishment of two standards development projects within the IEEE Standards Association to adapt the IEC standards for application to the North American market and electrical systems.



compatibility (EMC) standards into use in Canada and the U.S. The current application of EMC requirements is almost exclusively based on preventing interference to the radio communication system, which includes telephone, television, cell phones and, radio.



Industry, utilities, producers, and users have shown interest in ensuring that this collaboration produces useful results.



It sometimes seems that electrical and electronic systems themselves are becoming members of society. Using this metaphor, it makes sense that they become good citizens by limiting their impact on the environment. ei



This work is expected to bring more international electromagnetic



Ken Gettman, Director of International Standards | [email protected]



International Roundup � NEMA Fully Engaged in Smart Grid Discussions in Canada and Mexico Several years ago, NEMA staff and member representatives participated in a series of meetings with the National Institute of Standards and Technology to develop a Smart Gird roadmap. One goal was to organize efforts on a continentwide basis to engage constituents of our country with Canada and Mexico. Linking the U.S. electrical grid with them requires that technical standards for products of one grid be harmonized with the others. This led to the development of a proposal to the Department of Commerce to coordinate the development of Smart Grid standards and technology in North America.



when you advertise with NEMA



Electrify Electrify your ROI your ROI when you advertise with NEMA



Funded as part of the Market Development Cooperator Program, the ensuing project (Development of



a Secure, Robust, and Reliable North American Smart Electrical Grid) brings together teams from the North American Free Trade Agreement partners so that Smart Grid proceeds in a structured and compatible manner, guaranteeing interoperability. In additional to cooperation in standards development, the program also focuses on educational outreach on investment and tax policies as well as an aggressive effort that advocates the support of utility investment in Smart Grid products and systems. NEMA staff initiated these activities with its counterparts—ElectroFederation Canada and the National Chamber of Electrical Manufacturers (CANAME) in Mexico. As Smart Grid



grows throughout North America, it will be continent-wide and not limited to national dimensions. In 2011, numerous events are already slated across the three areas of activity in all three countries. They are designed to promote better understanding and realistic expectations regarding business opportunities and product performance requirements. Local offices of the U.S. Commercial Service, which are located throughout Canada and Mexico, are ideally positioned to assist member companies with learning about and understanding utilities’ investment in Smart Grid–ready equipment. Gene Eckhart, Director of International Trade | [email protected]



electroindustry Magazine electroindustry (ei), an award-winning four-color monthly magazine representing a $120 billion domestic shipping market, is read by more than 20,000 electroindustry leaders. Their buying power represents untapped potential for those seeking to boost sales of products and services.



Customize your ROI Issue Editorial Focus January Power Management, Controls, and Communications February Advanced Lighting Technologies electroindustry March MITA (Medical Imaging & Technology Alliance, a division of NEMA) electroindustry, an award-winning four-color monthly April Building Systems / High Performance Buildings / Energy Efficiency magazine representing a $120 billion domestic shipping market, May Electrical Safety is read by more thanGrid 20,000 electroindustry leaders. Their buying June Smart power represents untapped and potential for those seeking to boost July Transmission Distribution August Alternative Energy sales of products and services. September Emerging Technologies October Month, Energy Awareness NEMA Standards is your solution for November Transportation effective advertising! December International 2011 themes include renewable energy sources, transmission corridors, Smart Grid, medical imaging, emerging technologies, and more.



NEMA is your solution for effective advertising! Zack Buchanan at 800.501.9571 x191 To get started today, contact Stephanie Schaefer at 800.501.9571 x134 [email protected] or [email protected]
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Economic Spotlight � North American EBCIs Firmly in Expansionary Territory in January The Electroindustry Business Confidence Index (EBCI) for current North American business conditions continued to point to a broadly improving business environment in January. The index measured 63.6, down slightly from December’s 68, but near the high end of the range of readings recorded since the beginning of the third quarter of 2010. A reading above 50 indicates more panelists reported conditions improved compared to the previous month than reported they worsened. Thirty-six percent of panelists—eight out of a total of 22— reported better conditions in January, down somewhat from December’s figure of 40 percent. By contrast, 9 percent—two respondents out of 25—reported deteriorating conditions in the latest month, compared to 4 percent in December. A majority of panelists in January (55 percent) reported conditions were unchanged. While improvement in business conditions has been broadbased over the last several months, the degree of improvement has been crept upward as well. The survey’s measure of the intensity of change in current North American conditions measured +0.5 in January, up from +0.4 in December and +0.3 in November. Panelists are asked to report intensity of change on a scale ranging from –5 (deteriorated significantly) through 0 (unchanged) to +5 (improved significantly). Meanwhile, the EBCI for North American conditions six months in the future rose for a fifth straight month in January. The index reached a very strong 88.6, its highest mark in nearly seven years. A large majority of survey panelists—77 percent—expect to see conditions improve by mid-2011, while none of the 22 respondents anticipate deterioration. Tim Gill, Director of Economics | [email protected]



Available from NEMA/BIS – The Electroindustry Economic Outlook Based on popular demand for upto-date data and forward-looking analysis of the electroindustry and the economic fundamentals that drive it, NEMA/BIS offers a subscriptionbased, regularly updated compendium of the information that industry professionals and executives most often request. The Electroindustry Economic
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Outlook is the preferred source for timely, comprehensive coverage of the economic trends and events shaping the U.S. electroindustry. • Extensive Coverage • Frequently Updated • Affordably Priced



To find out how NEMA/BIS’ Electroindustry Economic Outlook can help your business, contact Tim Gill at (703) 841-3298, or [email protected].



You’re always looking around for profits. Sometimes you have to look up.



Upgrade your lighting system today to reduce energy use and save money. With tight budgets and growing interest in sustainability, don’t ignore the quickest way to



reduce your electric bill in your school, hospital, office, factory or warehouse. Lighting. It can be 40% of your cost, and everyone from the Secretary of Energy to facility managers



agrees it is the low-hanging fruit of energy savings. Today’s lighting technologies can save you money and at the same time deliver better lighting quality for your workforce. An



investment in new lamps, fixtures, ballasts, and controls pays you back quickly; it’s one of the best financial decisions you can make. Contact the lighting industry experts for more information today. www.nemasavesenergy.org



www.twitter.com/nemasavesenergy



www.nemasavesenergy.org



www.nema.org



Lighting Product Testing and Certification



Light it Up! Choose the testing and certification organization that delivers the support you require. Today the CSA C/US mark is found on millions of lighting and other electrical products sold across North America. The mark signifies these products meet U.S. and Canadian standards for safety or performance. The experts at CSA International can help you streamline product evaluation and reduce time to market. And when supply chain or market opportunities expand your focus, we also deliver local service in Asia and Europe. For expert and efficient product evaluation, the CSA C/US mark has never shone brighter. Make testing and certification a competitive advantage with CSA International.



www.csa-international.org



1-866-797-4272



Building Confidence in Products Worldwide. Global Offices and Laboratories: Atlanta, GA • Charlotte, NC • Chicago, IL • Cleveland, OH • Dallas, TX • Los Angeles, CA Nashville, TN • Edmonton, AB • Montreal, PQ • Toronto, ON • Vancouver, BC • Arnhem, the Netherlands • Bangalore, India Mumbai, India • Hong Kong, China • Guangzhou, China • Shanghai, China • Seoul, Republic of Korea • Tokyo, Japan
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