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Steve:
Good afternoon and thank you for taking the time to join us today.  I'm Steve Kismohr, Senior Technical Manager at the Midwest Energy Efficiency Alliance or MEEA.  And as the host of this presentation, I would like to welcome you to the webcast entitled Solid-State Solutions for Municipal Lighting, brought to you through the U.S.  Department of Energy Technical Assistance Program.  

Today, I am joined with my colleague, Chad Bulman, who is a program manager at MEEA and is—manages the light efficiency programs across the Midwest and has partnered with the U.S.  Department of Energy on multiple programs focusing on solid-state lighting and energy efficiency, which include the Elk Prize, Municipal Solid-State Street Lighting Consortium, and also the Technical Information Network for Solid-State Lighting.  There you go.  

Today, so the purpose of this webcast will be to bring clarity to those considering lighting upgrades as a way of improving exterior lighting quality and reducing energy costs in your municipality.  By the end of today’s webcast, you should possess a better understanding of LED fundamentals and some tools you can use to evaluate potential LED projects.  

Before I begin, I just like to make a few logistical announcements.  First, at this time, everyone should be in listen only mode.  This is so we don’t get any audio interference from our larger gathering of attendees, and that means to place your phones on mute or turn off your mic on your phone.  In addition, a copy of this presentation with audio will be available in the near future on the solutions—the DOE Solutions Center website, which is probably where you most likely learned of this webcast.  We’ll show you a link to that website a little later in the presentation.  

Lastly, you may ask a question at anytime during the webcast today by using the Q&A menu on your computer.  Questions won’t be answered via the computer but will actually be answered live by Chad as time allows at the end of the presentation.  Please do not wait until the end of the presentation to ask your questions though.  So get in early to get in the queue as soon as possible.  We will be saving all the questions to the end of the presentation to combine them together and to holistically answer all the questions at once.  

Through our work at MEEA, Midwest Energy Efficiency Alliance and as the technical assistance provider to DOE, we give support to our recipients to develop their program, plan their billing projects, and understand the technical aspects of implementing their ARRA funded grant.  In addition, sorry about that, in addition, MEEA does a lot of other things in the Midwest region including advancing policy for energy efficiency, disseminating information and administering energy efficiency program.  

As promised and before I jump to the presentation, I’d like to take a few minutes to describe the DOE Technical Assistance Program, or TAP, a little further.  TAP is managed by a team of DOE’s Weatherization and Intergovernmental Programs with the Office of Energy Efficiency and Renewable Energy.  We support grantees either for EECBG funding or SEP or Bell’s Better Building.  

The effort has four objectives: first, to accelerate the implementation of the Recovery Act project and programs, improve their performance, increase their turn on and sustainability of Recovery Act investments, and lastly to provide a protracted clean energy capacity at the state, local, and tribal level from one-on-one assistance to extensive online resource library to facilitation of pure exchange of best practices and lessons learned.  

TAP offers a wide range of resource to serve the needs of these groups.  E-technical assistance advisors such as MEEA at amshed can offer short term, unbiased expertise in energy efficiency and renewable energy technologies, program design and implementation, financing, performance contracting, and state and local capacity buildings.  

In addition to providing one-on-one assistance, we are available to work with grantees at no cost to facilitate peer-to-peer matching workshops and training, which some of you may have already gone to.  Here’s a breakdown of the different resources that are available as I noted, capacity building.  A lot of technical information is available especially from Chad in SSL or solid-state lighting and LED technology.  

We also support program design and implementation including the development of programs as well as—as well as bring those to fruition.  There is financial assistance available in understanding the grant is implemented and carried out as well as some information and performance contracting available to you.

Chad and I are part of the Team 4, which is the technical assistance group for the Midwest region, more specifically part of the implementation and program assistance group.  Now I will hand over the presentation to Chad Bulman from MEEA.

Chad:
Thanks, Steve, for that introduction to this webinar and to the TAP program in general.  I’d like to thank the U.S.  Department of Energy for hosting this webcast today.  As well as big thanks to all of the attendees who were able to make it.  The purpose of this webinar is really to kind of strip away some of the mystery surrounding LED lighting or solid-state lighting and to try to help you lower some of the barriers that may be standing between you and adoption of LED lighting.  

And one thing, I should mention right off the bat here is that for the purposes of this webinar at least, the term solid-state lighting and light emitting diode or LED lighting are pretty much interchangeable.  They are used pretty much synonymously within the industries.  So just be aware that I tend to kind of switch between them every once and awhile and I don’t want to confuse anyone.  

But just to give you a kind of 101 on solid-state lighting, solid-state lighting is based on light emitting diodes and LEDs are nothing new.  They’ve actually been around about a half century at this point.  And a light emitting diode is the wave rectifier.  It means it allows current to pass through it in one direction and as that current passes through it, through a phenomenon called electroluminescence, its semiconductor component actually emits a visible light.  

And the reason that we’re talking about them right now is because the technology that surrounds LED lighting has been evolving pretty steadily and has reached a kind of critical mass at this point where the brightness, the color, and the lifetime of LEDs has brought it to a state where it’s a feasible solution for a lot of general illumination application.  And when I say general illumination, what I mean is general white lighting that we used to light our livable spaces.  

And, you know, at this point we’re beginning to see a lot of municipal projects that are coming to fruition which are, if they're implemented properly, they're delivering energy savings of around 40 to 60 percent over the incumbent technology that’s out there.  So energy savings is one of the key drivers that’s pushing LED lighting into our public spaces.  And that acronym is bottom, YMMV.  That’s your mileage may vary.  So the success of your project really depends upon proper bedding.  We’re hoping to look into some of those issues here today.


The evolution of solid-state lighting has been steady and, you know, I've said earlier that really it’s reached a critical mass; but in its early days, it started off really as being useful only n indicator lights.  So if you have a DVD player or a computer or even a toaster these days, it’s likely that there’s some sort of LED located in there.  

And then from there we’ve moved into some of the more niche kind of effect lighting.  Opportunities that are out there are wall washing.  Holiday lights are becoming more and more prominent with each passing holiday season.  And I'm guessing that it’s likely a lot of the munis or municipalities on this call today have already made the move toward LED traffic signals.  Those are kind of a no-brainer at this point.  It’s a technology that’s really cemented itself into that application.  

We’re moving now into general illumination which once again is white light and, you know, as we look within that next, you know, down the road, in the next decade or so, we’re going to see continued improvement in general illumination; lower cost, better performance, and better flexibility.  

So just to give you a quantifiable explanation of how solid-state lighting performance has been improving over time, these are some results from the DOE’s CALiPER Program which  is a program that takes commercially available LED products right off the shelf and tests them out within lab tests environments so we got verifiable results.  And charted along this timeline here, we’re showing the average efficacy of solid-state lighting.  

Now when we talk of lighting, efficacy is a very important performance metric.  It’s expressed in lumens per watt and lumens are basically a measurement of the intensity of the light that your getting and wattage, of course, is the measurement of power consumed which translates directly into money spent on your utility bill each month.  

So when you're talking about lumens per watt, you're talking about how much light am I getting for what I'm spending on electricity.  So really when it comes to lighting, I think this is the best kind of bang for your buck metric measuring performance.  And you can see here since CALiPER first came into being back in 2006 between—and the five year span since then, we’ve seen an average tripling in the efficacy of LED products that are out there.  

And just to frame this phenomenon in a kind of broader lighting context, here we see a graph that shows the efficacy of a number of different lighting technologies and, of course, we’ll see that, you know, as R&D processes, manufacturing processes improve—these have all improved over time, but if you'll look to the far right of this graph, the newcomer, LED lighting, is really exploding in terms of performance.  

In a very short period of time, we've seen it supersede from the existing technologies that we've relied on for decades and it’s really on the cusp of within a few years, superseding even the most efficient lighting sources that are out there right now.

Some other benefits that LED lighting can deliver are uniformity of light.  LEDs are directional by their very nature, which means that essentially place light exactly where you point them.  So an LED fixture usually contains an array of many LEDs and each of those can be oriented in a particular way to put light where you want it.  The optics of the fixture itself can also be used to manage the pool of light that you're seeing underneath.  

Traditional lighting sources like high pressure sodium or metal halides for example, they just sort of belch forth this big blob of light in the ground and you get really hot spots of light directly underneath the fixture; whereas, at the midpoint between two fixtures, you might see shadows.  So LEDs really serve to kind of overcome that uniformity problem assuming that you're selecting the right product.

LEDs are, by their nature, a semiconductor, an electronic component and they play very well with adaptive controls.  So it’s easy to go pretty much completely digital with not only your lighting solution but also the controls that you're using to operate them.  Color rendition is an improvement with LED lighting over a lot of the traditional light sources.  

If you use mercury vapor or high pressure sodium, what you'll find is that beneath those lights you have a really hard time making out the true color of things.  If you’ve ever left an event, say late at night, and gone out to a full parking lot that’s lit by high pressure sodium lamps, you might have a hard time picking out your car because colors tend to be washed out.  Everything just looks kind of dark.  

So police departments for example really like improved color rendition because they can add to the sense of security with the municipality, not only for themselves but for residents and are more easily able to identify the colors of cars and clothing, that kind of thing.


There are some studies out there which have suggested the spectrum of light produced by LED lighting actually assists with your light—sorry—with your night vision which of course relates to a lot of the municipal lighting applications that are out there.  Again, because LEDs are directional, you have less light pollution.  You can point that light downward where you want it.  You have less light spilling off into the horizontal plain or even above the fixture itself.  So your residents can appreciate that fact that they're not getting so much light spill over and trespass into their property.  

And LEDs feature a very long lifetime.  It’s typical at this point to see 50,000 hours of lifetime out of most LED fixtures, sometimes even higher.  Lastly, I point out that LED fixtures can turn on and off in an instant, in a fraction of a second.  And that’s a real step forward from, you know, for example, a metal halide fixture where if you lose power in say a thunderstorm or during a hurricane and you need to restore that quickly in the context of an emergency, you could be waiting 20 or 20 minutes until those fixtures come on and come back to full brightness.  

So I've spoken quite a bit already about some of the benefits of LED lighting, but there—you know, I would say, at this point, that whether or not LED lighting makes sense for you it’s at least, as the technology currently stands, highly dependent upon the actual lighting application that you're looking at.  So for example, I’d say if you're looking at retrofitting some traffic signals, LEDs are probably good options.  But if you're looking to install some new lighting at a municipal baseball stadium, it may not be such a good bet.  

So it takes a little more product vetting and a little more understanding of the application that you have in mind.  But I think that at this point, municipalities are really well primed to make a move toward LED lighting in municipal spaces and there are a few reasons why.  

A lot of municipalities are experiencing budget crunches right now and it’s true that LED lighting is more expensive at the cash register but over time you may see that there are some energy savings and maintenance savings that actually pay for the incremental costs over your traditional lighting source and can save you money in the long run.  

Most of you on this call are probably here because you are a recipient of an ARRA grant which will help to make it economically feasible to make the move toward LED lighting and likewise, a lot of electric utilities and state energy offices right now are offering incentives to help buy down the cost of those LED products.  

If you're experiencing high maintenance costs, if it’s expensive for you to bring in a maintenance staff or to shut down traffic, LEDs because they're such—they feature such a long life, you may have to or you may be able to reduce the frequency of those maintenance events and actually bring down those maintenance costs which is another benefit.


And a lot of municipalities are dealing with an aging infrastructure and so if you're already considering upgrading some aging infrastructure, you may as well at least consider advanced lighting as an option for you.  Most or many municipalities at this point are incorporating sustainability planning and some of them even have sustainability staff and I would say that LED lighting as an energy efficient alternative aligns pretty well with that.  

And of course, lastly, a lot of the applications that are really the best suited for LED lighting at this point, such as street lighting, parking lot, or parking garage lighting are kind of the best applications out there right now for LED lighting.  

So what’s holding us back at this point?  Well, there are a few things.  If any of you have looked into LED lighting as an option before, you may have experienced sticker shock and that’s very common.  I would say it’s, you know, not at all atypical to see LED lamps that cost double or even three times as much as what you already have in place, and that’s a tough pill to swallow.  

And of course, we looked at earlier the ways in which LED products are improving with great speed and, you know, the question that you often ask—have to ask yourself is, you know, am I adopting to early?  Is this a technology that’s going to kind of make itself obsolete a few years down the road?  There are products out there that don’t perform to the standard that you would want to see in a municipal application.  

There’s—this is a fairly new industry and there are some kind of fly by night manufacturers who are willing to kill the golden goose and make their quick sale and then kind of get out and, you know, that possesses some potential to burn some municipalities.  And lastly, of course, some consumers don’t necessarily like the light put out by LED lighting.  Consumers are used to what they're used to and they like what they're used to and just because something is an improvement doesn’t necessarily mean that they're going to latch onto it right away.  

There are definitely some risks out there for municipalities and we’re here to make you aware of those risks but also to give you some tools to help you circumvent some of them.  So LED lights, LED fixtures, are not all the same.  It’s not like an incandescent light bulb where if you go the hardware store and you buy one off the shelf, regardless of brand, you're probably going to get about the same product.  There’s a lot of variation in product performance at this point.  

And in a similar vein, there are a lot of manufacturers and vendors out there right now who are overselling the benefits of LED lighting or overselling the performance of their own product.  And of course, again, we need to make sure that those residents know what’s coming down the line, that they understand why you're making the move toward LED lighting so that they can see the benefits and so that you can gain the enthusiasm of your community.  

Okay, so just to dig a bit deeper into some of those things that I mentioned on the previous slide, we can see here that the performance of LED product, it’s not necessarily as consistent with some of the more established technologies.  Once again on the Y axis of this chart, we’re looking at efficacy or bang for your buck and we've got about a half dozen different LED products that were tested through the CALiPER Program.  

We see wide variations here in the quality of the product as far as efficacy delivered.  We go anywhere from about 25 lumens per watt, which is pretty dismal, all the way up to 90 lumens per watt, which is excellent.  So there’s going to involve a little bit of product vetting to make sure that you're buying one of those products that’s a bit closer to 90 rather than the 25.  Otherwise, you may be disappointed in the end with your LED installation.

Again, there are manufacturers out there who are overselling the benefits of their products.  And this is additional CALiPER data where we see pairings of bars here in gray next to yellow.  The gray part, or I'm sorry, the gray bar graphs out the number of lumens that were claimed by the manufacturer.  The yellow bottle right next to it represents what was actually seen in the tested environment.  

And so you can see here, the two on the left are doing very well but then once you get beyond those two, we see some pretty grossly overstated claims.  And so you may be surprised to find that the lamp that you installed which, you know, promised you the moon or the vendor promised you the moon is actually underperforming.  

And I would say, first of all, that this is not uncommon really with, well, within the—any industry.  We see this in lighting and beyond.  We've all seen it before.  For example, the two products on the far right here are halogen products which are not LEDs.  So I would just say because the higher—there’s a higher upfront cost with LED lighting that you are at a greater financial risk if you buy into a product that doesn’t perform to standards you're expecting.

All right, LEDs, as I mentioned before feature long life assuming they're a quality LED and this is a fairly busy graph.  Let me  take a step back here and explain a few things.  First of all, LEDs themselves do not really fail catastrophically in the same way that an incandescent lamp would, for example.  They don’t pop or sizzle out.  There’s probably an old LEDs never die joke in there somewhere but I can’t think of it.  

But essentially what LEDs do is they grow dimmer over time.  And if you can see on this graph there’s a white dotted line that moves over to the right and kind of bends downward, and that’s the exponential decay curve that describes how much light you're getting out of your LED over time.  

So the way that we describe the end of life when it comes to an LED is not when it burns out because it won’t do that, but when it hits L70 which is the point at which we’re seeing 70 percent of the initial light output.  Scientists have found that you can—there’s a—if you experience a 30 percent decrease in the amount of light output from a fixture, you're probably not going to notice it too much, but beyond that you really start to notice things.  So that’s why they’ve chosen L70.  

And so what we’ve got here is a whole bunch of squiggly lines.  These all represent actual products that were tested for how well they maintain their light output over time.  And for the most part, a lot of these do follow that exponential decay curve or some reasonable facsimile of it.  But if you look to the left in that circled area, we've got five products here which all have reached L70 really within a thousand hours for operation.  

And you're really going to get burned if you don’t perform some product vetting.  These are products that are, you know, meant to last, in many cases, a decade or more.  So this is an, you know, another compelling reason why you need to make sure that the product you're installing is a quality one.  

So we should not take manufacturers at their word.  We need some kind of independent verification.  And there are some independent lab testing methods out there that will help you do that and we’re going to go into that a little bit.  Manufacturers will give you a cut sheet but you can’t always necessarily trust what’s on that cut sheet.  

And I, you know, I put at the bottom here a cautionary tale.  This actually took place right here in Chicago where we’re located.  And we saw that there was a municipal LED installation where the product was purported to have a ten year lifetime.  Again, L70 is end of life.  But what we saw in this case was that the output of the luminaires dropped by about 10 percent or got about a third of the way to the end of their life within in about a five month span.  So this is not a situation you want to find yourselves in.

Okay, so we know we can’t necessarily trust every manufacturer.  What can we go to to make sure that we are learning accurate information about the LED luminaires that we’re considering?  The LM-79 report is—it’s a procedure that was created by the Luminating Engineering Society to report on the performance of a few key aspects of LED luminaire within independent lab tested environment and it reports on a few different things that we’re going to go into here, three different main characteristics.


One is the color characteristics of an LED luminaire.  And I’ll go a bit—into a bit more detail on those in the next slide.  The light characteristic which relate to how much light you're getting and where that light is going.  And then some of the electrical characteristics such as power consumption, current, voltage, efficacy, and a few of those other things that we've already talked about.  

And at the bottom here I've got a link to some test labs that are actually in use by the Department of Energy through the CALiPER Program.  So you know, those are probably lab—sorry—test labs that are to be trusted.  But carrying on to the color description of a luminaire, there are really two key aspects of LED color performance that we want to look at.  

And I won’t—I'm going to try not to get into too much technical detail here but the correlated color temperature or CCT of a fixture describes basically the kind of color of the light that you're getting out of it.  so you know the warmer kind of golden color temperatures that you might see out of an incandescent lamp, for example, would be in the 27-3200 kelvin range.  More of a neutral color where you don’t really discern any color at all would be 32-4200.  And then above 4200 you start to get into those kind of cooler, bluish lights.  

The graphic in the upper right here, I would say the one on the left is probably one of those higher color temperatures.  Whereas, the one on the right is—it looks like a high pressure sodium lamp which would be, you know, in that, probably even below, that 2700 kelvin range.  

This is, you know, partially an aesthetic choice but just be aware of kind of color of the lamp you're looking to install.  This is probably, more than anything else, will let residents care about or, you know, raise complaints about the most if the color of the lamp is not what they expect or what they like.  That’s where we see the most complaints.  

And then the metric on the bottom is a color rendering index.  Really relates less to the color of the light itself but how well it renders color which I mentioned earlier.  And we see a few different lighting technologies here and typical color rendering indices for each of them.  

And we’re happy to see that light emitting diodes typically trend toward the higher color rendering indices.  One hundred is the maximum, so the higher that CRI is, the better color rendition you're gonna see.  And likely you're going to encounter better security and better safety for you residents with higher CRIs.  

Okay, something else that we often see on LM-79 is something like this.  This is a nice illuminate chart.  And just to explain this, we’re looking at an overhead view of the picture and we see the contour lines radiating outward from the point at which these two axes cross.  Again, this is an overheard view and each of those contour lines represents different measurements as far as the light intensity.  

And this gives you a good idea of what sort of light footprint you get and within that footprint, what sort of—how the light is distributed.  And the nice thing about a chart like this is that it’s scalable.  So you'll see on the right right there you’ve got a few different mounting heights.  So depending on what your poles are, if you’re installing on existing poles there’s a multiplying factor so you can determine the actual lighting intensity.  

On the graph itself, each grid represents one pole mounting height.  So you can also scale that to the height of the pole that you're installing on.  And I won’t spend too much time on these but just to let you know that the LM-79 does contain or may contain a few different ways expressing the light distribution.

Down at the bottom here, we see a polar distribution, where basically this is the slice of the light.  So depending on the angle, orientation to the fixture, you'll have the lighting intensity mapped out in that way.  And on the right here we see that same expressions of lighting intensity in lumens expressed in different zones.  So the zones are expressed in degrees away from the nator or what’s potentially right below the fixture itself.  So within each of those zones you see how many total lumens of light you have.  

Again, this is pretty technical but this is mainly to let you know that there are a few different ways that this information is presented in an LM-79.  A more—a simpler approach is to look at the light height distribution of the luminaire and these are, once again, IES lighting distributions here.  We've got one through five.  And you can kind of specify the light type distribution that suits your application.  

So for example, type one distribution would be well suited for say a sidewalk or a path where you want a lot of lateral throw to the light.  The type four distribution would be great for roadway lighting where you want to throw that light forward onto the road but you don’t want much light trespass falling behind the fixture itself.

And a type five distribution here would be well suited for say a parking lot.  If you had a pole on the center of a parking lot and you wanted to through light out equally in all directions that would be well suited.  So this is—these kind of give you a shortcut to understanding how—what sort of footprint you're going to be seeing with the luminaire you're installing.  

There is something called the bug rating which I'm not going to dive too deep into here.  But it’s explained a little bit to the right.  I would let you explore that on your own time if you want to peer into this a bit more.  But this is the rating that will help you understand a few elements of a luminaire, specifically backlight, which is how much light is going behind the fixture which in some cases is unwanted light.  

It contributes to light trespass onto residents’ lawns and on their houses and that kind of thing.  Uplight relates often to light pollution, the light falling—light going above the horizontal plane fo the luminaire.  And glare refers to highlighting intensity that causes discomfort or disability to users often along angles that are close the horizontal range.  

So look into—if you foresee any problems with your installation with any of those kind of aspects of lighting performance, look into the bug ratings at what.  Computers tell us a lot about a lighting installation prior to installation which is great.  It’s probably the next best thing to actually putting a sample luminaire up on a pole which is another topic but something you should explore with your vendor.  

But if you can take a CAD drawing of the site itself and then something called an IES file, which contains photometric data on the fixture itself, you can actually use computer modeling software, or I should say the person who is performing your installation or doing your lighting design, can actually model the lighting intensity onsite prior to installation.  

So here’s an example here where you’ve got foot cup candle measurements on the ground and this is a really good predictor of what kind of lighting intensity that this municipality would see and they have a pretty clear idea of what kind of lighting performance are you going to get before they commit to buying or installing anything.


Just a few final notes on the LM-79 data or test report.  It’s not really standardized in terms of how data is presented.  So it may take a little work to compare LM-79 reports from different test labs but most of them essentially contain the same information on lighting fundamentals of a luminaire but they may also contain some extraneous data or some other reporting elements that aren’t in other LM-79 reports.  So just to make you aware of that.  

Also know that certain product families can be lumped together in testing.  So just because you're looking at an LM-79 for one product and you're vendor is telling you it’s applicable to different products, they may not be misleading you.  Certain products which are similar to each other can be tested under one LM-79 reporting element.  

Okay, the other test procedure that I think is worth looking at is the LM-80 and this is test procedure that tests the LED itself.  In other words, it does not test the entire fixture.  It just test the LED chip; whereas, LM-79 tests the entire luminaire.  LM-80 reports on LED performance in more of a temporal sense for how well the LED holds up over time.  So it tracks lumen maintenance which means how well is the LED maintaining those light levels over time which relates directly to the lifetime of an LED and also color shift.  

Sometimes a light source will change color in very slight ways or sometimes in notable ways over time and this LM-80 tracks both of these metric.  So here we see lumen maintenance tested over time for a particular LED chip and there’s a minimum of 6,000 hours of testing which is the better part of a year for the LM-80 report.  And this will give you some sort of idea of how well those light levels are maintained over time.  

Unfortunately, the LM-80 does not report to give you any way to extrapolate that data out to predict the complete lifetime of the LED chip.  However, there is a new test method coming out called the TM-21 which it’s really a matter of days away which will take the data from an LM-80 report and essentially through an algorithm it will act as a predictor of the total lifetime of the LED chips.  

So more and more tools are coming out there to help you predict lifetime and to verify the lifetime claim from manufacturers.  Color shift, again this is ways—this is a phenomenon in which the color of a light source may change over time and you can see down here in the lower right a really bad case of color shift where a light source that started off looking like a good general illumination white light, turned into a kind of ghastly shade of blue after about a thousand hours.  So that’s something you want to keep an eye on.  

And then one final thing I’d say about the LM-80 is you want to see how well the test conditions of the LM-80 relate to your own lighting scenario.  So for example, if you are looking to run your luminaires at a very different current within the testing then I don't know that you would trust the results as well.  So just, you know, things like voltage and ambient temperatures, you just want to see how well that they relate to the expected conditions on your site.  

And so that kind of concludes the most geeky part of this webcast.  Things get a little bit less technical from here on out.  But I would just say it’s not really important that you understand everything relating the LM-79 and LM-80.  It’s more important that the person who’s doing your lighting specification or your lighting design does so.  So I wanted to impart this information to you so that you can ask these kinds of questions of your contractor, make sure they're thinking about these things that you should be.  

If you are unable to interpret LM-79 or LM-80 testing data, that’s fine.  I would suggest, that as an insurance policy, to pass it along to someone who can.  But even if you can’t and you can’t have anyone take a look at it for you, it’s still good to ask the manufacturer for this information simply because the fact that they have submitted their product for lab testing shows that they're willing to stand behind it, that they're willing to put the product under scrutiny, and that they're willing to share the actual performance of their product publicly.  

And I would say another good insurance policy is to work with manufacturers or vendors who have done this sort of project before, who have worked with lighting in municipal spaces.  You don’t really want a first timer.  And what I would ask of them is for references from other municipalities who have done similar projects with them.  

Okay, looking a bit into the economic aspects of an LED installation a good thing to understand is the payback period of your LED installation.  And what the payback period tells you is, yes, I did pay a little bit more for this LED product upfront; however, it’s delivering a return on investment over time in various ways.  It could be through energy savings, through maintenance staff savings, and, you know, we’re seeing consistent return on that investment.  

How long is it going to take me for that return on investment to cover the additional cost of that LED installation?  So a lifecycle cost analysis is really the best approach because it considers not just price point but any of the other aspects of the lighting installation kind of from cradle to the grave standpoint that might relate to your economic analysis.  

General rules of thumb is below.  Again, your mileage may vary but typically if you’ve got a payback period of just a few years then it’s a sound economic investment.  If you're talking about paybacks that go much beyond ten years, then you may want to take a look.  There may be some other energy savings opportunities out there for you that you should prioritize a bit higher than LED lighting.  

Here is an example of an economic analysis here.  I'm not going to dive too deep into this but it’s basically a side-by-side comparison, not only of some of the performance aspects of some lighting scenarios but also some of the economic understanding.  So we see here that we've got an LED option which is significantly higher cost when it comes to the fixture itself as compared to the existing technology, but it also does deliver some savings in terms of maintenance and in terms of energy consumption.  

And I would just direct you to the bottom two rows here as a kind of illustrated demonstration of why, you know, not just the price point matters.  Because if we don’t consider the maintenance savings with this LED project, then we've got a 49 year payback which is just completely beyond consideration.  But if you work in some of those maintenance savings that the LED installation delivers, we knock that payback all the way down to seven years.  And so, you know, by taking a broad holistic view of your lighting installation, you may find that the economic bite of an LED upgrade is a bit less than you might expect.  

Also feeding into your economic analysis there are financial incentives out there in many cases.  Many of you are recipients of EECBG or September grants through the Recovery Act.  Again, utility and state incentives are out there and they should be explored with your utility or your state energy office.  Sometimes they are prescriptive incented, for example, a $10 incentive for every LED traffic signal that you install.  

Custom incentives are they take a little more homework.  They are incentives that are based on the benefit of the product so it’s not as plug and play.  You have to demonstrate a quantifiable energy savings and the incentives relate directly to how many kilowatt hours you’d be saving over the business as usual case.  

There are also tax deductions that are out there through EPAC, and you as the municipality would not be eligible for those but any contractor that you work with could claim those and you may be able to negotiate something with them so that they can apply some of those tax deductions to the actual cost of your installation.  Now that pertains mainly to interior lighting so it kind of lies outside of what we’re talking about here today, but parking structure lighting can qualify for that deduction.  

A few other considerations to keep in mind, your product warranty, what’s covered and what constitutes a failure?  I would say to shy away from any warranty less than five years.  I think that five years is kind of becoming the de facto standard for LED luminaires.  Whose LEDs are you using?  Have you heard of this manufacturer?  Do they have some credibility?  Are they known?  You know, once again, references are a good way to understand who you're getting into bed with.  

And ingress protection rating is just something I’ll mention offhand.  It’s a—if you're dealing with weather conditions where you are foreseeing dust or dirt might be able to—or exhaust that might be able to get inside the luminaire or if you have, you know, weather conditions, rain, potential tropical storms, anything like that, the ingress protection rating will demonstrate how well the luminaire is able to keep out both particulate matter and liquid.  

A few other miscellaneous things to think about, the average ambient temperature that you're lighting installation is going to be operating under.  LEDs do not like hot weather or they don’t like high temperatures.  So you know, if you have very high ambient temperatures, that could have some effect on the operation of your luminaire.  The current levels, what kind of current are you going to be applying to this luminaire?  Typically the higher the current results in lower efficacy and lower lifetime.  
So see how well that lines up with the lab test data that you're looking at.  

And dirt deterioration, you'll see potentially some accumulation of dirt or other particulate matter on the luminaire.  How are you going to deal with that?  Is it a problem for you?  And then at some point, either within the LED luminaire itself or external to it, you'll want some sort of surge protection to protect the luminaire which does cost quite a bit against electric anomalies.  

Maintenance concerns, again, the LED—the lifetime of LEDS can in many cases, allow you more infrequent maintenance events and you all probably know already that it’s not cheap to get a couple of guys out there with the truck and they have to shut down traffic.  So that can be a real cost savings for you.  But also, you know, consider whether reduced maintenance needs are something that you want.  Is your maintenance staff overburdened?  Could they use a break or would they buck against the prospect of a reduced workload?  

I won’t go too much into the ARRA provisions as they relate to solid-state lighting.  I think most of you are pretty well indoctrinated by this point, but just be aware of different ARRA provisions that relate to lighting aspects of your Recovery Act.  

Again, engagement with your residents is a very good idea.  The prospect of LED lighting, it could be a real PR boost for you and a point of pride for your community; or it could be something that causes your residents to revolt.  And again, one other real world example, not to frighten anyone, but there was a case that we witnessed in which basically consumers were blindsided.  

Some LED luminaires were installed.  Residents weren’t told what to expect or why the municipality was doing it and they revolted because they didn’t understand what was going on.  And those LED luminaires were taken down pretty much right away.  That’s not the kind of black eye that you want to receive.  

You may have some lighting ordinances already in place or perhaps you're sticking to lighting guidelines such as RPAs.  Just be aware of how well any prospective lighting products relate to those ordinances or requirements on lighting levels.  Again, computer modeling is really the best way to give you an expectation of lighting performance prior to installation.  And don’t rely on manufacturer claims, use lab test data as you can.  

And one other thing to be aware of, you should make sure that you're meeting the—your required light levels not only on the day that you install those luminaires but over the full lifetime of the fixture.  Remember that LED luminaires, they do get gradually dimmer over time and so you want to make sure that at the end of the LED product life that you're still maintaining those light levels that you're required to.  

And another thing to consider is how are we going to know that we’re at the end of life.  Again, this is a very long live product and it could be ten years or more before it needs replacing.  Are you instituting tracking measures to make sure that you're aware of when those need to be replaced.  Municipal staff come and go.  By the time it comes there’s a need to replace those luminaires, the person who was there when they were installed might not be around anymore.  So building up that institutional knowledge is key.  

Okay, adaptive controls, I'm not going to go into in any detail, but just know that there are ways out there through dimming, by using occupancy sensors, or by setting your light output to lower levels during times of no traffic that will allow you to squeeze additional energy savings out of your installation.  And it’s—I’d say if you’re an LED first timer, be a little more cautious.  I think baby steps are key.  

But you know you introduce some added material costs but sometimes what we’re seeing more and more these days is that the additional cost of instituting controls doesn’t really add to your payback period if you're doing it properly because you're squeezing added efficiency out of your system.  

Okay, LED lighting is—may not be your best or only solution if you're looking for a lighting upgrade.  Just be aware that there are other lighting solutions out there for you.  Induction lighting, plasma lighting, gramic metal a-light are all a good step above the existing kind of well entrenched lighting technologies out there.  They each have their own pros and cons but if you look at LED lighting and decide it’s not for you, just know that there are other options out there for you to take a look at.  

Okay, I just want to go through a few other resources and upcoming events that you might want to take a look at.  I would hate for this to be your only opportunity to learn more about LED lighting.  So just know that there are resources and events that are available to you.  

I think the one that’s most relevant to the people on this webinar would be the Municipal Solid-state Street Lighting Consortium.  This is another DOE program.  It’s actually relatively new but it’s got a pretty strong showing at this point.  It’s free to join for any municipality interested in solid-state lighting.  It’s just a matter of filling out a very short form.  And really over the last year or so there have been a lot of regional meetings where people like you have been getting together along with DOE staff and talking through a lot of issues that you're facing and trying to arrive at some shortcuts to better implementation of LED lighting.  

A couple of other upcoming webinars.  There is a webinar being put on by the Commercial Building Energy Alliance, which relates to parking lots—sorry—parking structure specifications that they’ve created.  So anytime you're talking about specifications or standards what you're talking about is a shortcut to identifying ideal lighting scenario and how to do it properly.  That would be good to tune into if you have any parking garages or anything like that that you're looking to revamp.  

A couple of other events coming up.  Light Fair is the biggest trade show for the lighting industry and the IES Street and Area Lighting Conference is coming up a bit later this year.  I would say your best resource for information on all aspects of LED lighting or solid-state lighting would continue to be the U.S.  Department of Energy and take note of this url here.  

I think this is a great portal to access any of DOE’s programs that are centered around solid-state lighting.  And these relate to anything from case studies of actual LED installations to lab testing of commercially available products to prizes awarded to companies who design kind of the next generation of LED lighting.  

And that url at the bottom there, you can access the whole host of different fact sheets all related to different aspects of LED lighting.  Each one of them is about a page or two so they're very accessible and can help you gain a better understanding of LED lighting.  

A few others listed here and some specifications and webcasts that you might want to take a look at.  ENERGY STAR program and the Design Lights Consortium have developed specifications for a lot of LED applications.  Especially Design Lights for Municipalities is a program that has specifications in place and qualifications for products in place for a lot of municipally oriented lighting applications.  

And of course, it’s the Technical Assistance Program that’s bring you here today.  This webinar, as well  as a whole lot of other resources, are going to be available on the lighting—sorry—the Solution Center.  In fact, you should go there now.  

And if you have a more targeted request for how to implement an LED product—project, I would recommend submitting a request for technical assistance through the Technical Assistance website.  And what you can do is register on that site, put forth a request for technical assistance.  It can be as detailed as you like and within about a day or two, an expert in that area of your project will get back to you and help usher you toward a successful project.  You can see the link there.  There’s a toll free number and an e-mail address.  

There are a few other upcoming webinars that we've got going on.  These aren’t lighting related necessarily.  These cover other aspects of energy efficiency, but these are all going on through the months of April and May.  So take note if there are any other webinars that you think pertain to your work.  

And that’s about it for me.  I think we have some time now for questions.  And if you would like to get hold of me offline or would like to request that I send you the presentation here today, I've given my e-mail addresses there.  Once again, this presentation will be up on the Solution Center website in short order.  

But at this point we've got, looks like about, five, ten minutes left for questions.  So if you have any, please enter them into the Go To Webinar interface on the right side of your screen.  And I think we've got a few here already.  So let me just go through these.  Wow, okay.   Okay, we mentioned that.  A lot of requests for this presentation, again, I can e-mail it to you or it will be on the Solutions Center website.  

“Do you have payback estimates for LED street lights?”  It’s really kind of all over the map.  It depends on your application and the product that you're using and there’s just way too many variables to give you typical numbers so I would say that a lifecycle cost analysis is really essential.  I just don’t want to put any numbers forward that would give you false hope or discourage you in either direction from LED lighting.   

“What was ARRA funding?”  ARRA is the American Reinvestment and Recovery Act and a lot of you on this call are recipients of ARRA grants through the Energy Efficiency Conservation Block Grant or your state energy program.  If you haven’t already received a grant, then that probably doesn’t pertain to you.  Yeah, the DOE website also contains more information on that.


“What kind of workforce is required for projects that involve street and traffic light upgrades to LEDs?”  Good question.  I would say, you know, there’s a pretty—well, I would work with manufacturers first of all to understand any of the technical details that relate to a lighting upgrade.  I found them to be very forthcoming as far as, you know, getting LED luminaires up on existing poles.  

I think most of the time, you know, a two-inch slim fitter is a two-inch slim fitter.  And LED manufacturers know that and they design their LED luminaires around the existing infrastructure.  But I would say the manufacturer they are looking towards to push this new technology and they will certainly work with you to make sure that your installers and your maintenance staff are up to speed on things.

“Does DOE maintain a list of proven LEDs?”  No, they don’t.  The closest thing I can think of to answering this question would be specification programs like ENERGY STAR and Design Lights Consortium.  Those are—they implement specification and products are tested against the specification; and if they pass, they're listed.  If they don’t, they're not.  

I would also say that the CALiPER program from the Department of Energy does test commercially available product and those results are presented in summary reports as well as detailed reports which, you know, is kind of on a case by case basis, but you can look through those and see how the tested products are performing.


“How do LEDs compare with induction?”  That’s kind of a loaded question.  I would say that LEDs and induction lighting are performing pretty much at parity at this point in terms of efficacy.  You don’t see with induction the same quality of color rendition and the same quality of uniformity of light.  

So I would say at this point that if you are looking at LED lighting, finding that you can’t absorb the costs, then induction might be a good alternative because it is a lower cost product or technology than LED lighting.  But to be honest, I look at induction lighting as an interim technology because it won’t be long now before LEDs really overtake induction lighting in terms of performance in just about every area.  

“Are there model utility tariffs or rates for LEDs?”  Our local utilities have no LED rate.  It really depends upon the utility.  If you—if the person who asked this question would want to e-mail me directly, then I could look at the particular case that you're looking at and try to give you some direction there.


“Who would perform the economic analysis?”  I would leave that to your contractor unless you have experience yourself in doing detailed economic analyses.  They're probably better qualified to do that sort of thing for you.  Yeah, or your lighting designer of course.


Okay, another question about induction lighting which I think I've kind of addressed.  Okay, “the effect of operating temperature or heat on fixture performance, is this a permanent effect or would this be a case where we might see lower lumen level in the summer versus winter?”  

My understanding is that if you're operating a luminaire at high ambient temperatures that that can have a permanent effect on the lumen output, but of course as—if you see variations in temperature over time you might see some flux or some ebb and flow in that respect.  But high ambient temperatures are damaging to LED luminaires in the long term.

“Okay, to clarify EPAC does not apply to street lights but it would to street lights and what about parking lots?”  My understanding, and I would encourage you to explore this on your own because I'm no expert on EPAC, but I believe for the purposes of exterior and municipal lighting, parking structures would be the only application which would qualify.

“Okay, are there any LED smartphone apps to support the decision making process?”  Not that I'm aware of but I'm sure it won’t be long now.  

“The Lighting Facts label is not mentioned.  Is that program still active?”  Yes, it is.  Lighting Facts, for those of you who are not aware, is a great new program, actually not all that new now, but it’s a DOE program which is making the lighting industry move towards standardized labeling in terms of product performance.  Not only the information presented but the standardization of the way in which that information is presented on LED packaging, or not just LED packaging, but it’s really lighting product packaging.

So think of it as a nutritional facts label but for lighting.  So it’s a great program because it allows you to make apples to apples comparisons between different lighting products.  I know that a lot of manufacturers have come on board with it and there are now thousands of products which are using the Lighting Facts label.  And the Federal Trade Commission is also mandating, at least starting on January 1 of next year, that there will be similar lighting labeling standardization.  

So I don't know that this would pertain quite so much to outdoor, you know, luminaires and that sort of thing, but it’s good that the market is moving to that standardization because it allows consumers to make more intelligent lighting purchasing decisions.

Okay, at this point it’s 2:00 so we are reaching the end of the allotted time for this session.  If any of you have to come to a hard stop, I'm sorry that I wasn’t able to get to your question but I am willing to stay on and answer any of the remaining questions that we've got here in the queue.  So I'm just gonna go ahead and continue to do that and if you're—if you have to tune out now, just remember that this audio will be on the Solution Center website along with the presentation and transcript.

“What do you think about plasma lighting?”  Well, I think it has great promise.  I, you know, we try to remain technology agnostic.  So I don’t wanna lead too heavily in favor of any particular technology.  I have seen plasma lighting, and our organization has actually been involved in the retrofit of the Chicago Field Museum’s west parking lot with plasma lighting and we've been very pleased with those we've seen so far.  

But again, I think regardless of the technology you're looking at, your lighting—the prospects for success for you will really kind of depend upon the details.  So I think there's promise in a lot of lighting technologies out there but it really depends upon product vetting and sensible design that you incorporate.

“I've heard rumor level concerns about blue light in higher efficacy LEDs and retina health.  Research on it seems sketchy.  Is there much—is there much research on this in the works?”  Yeah, you know, there‘s no real scientific consensus at this point, but there have been some studies that have looked into how light produced in—within a certain spectrum that produces blue light, which LEDs do, in many cases, having some effect on circadian rhythms, having an effect on retina health.  

Everything I've seen so far is inconclusive.  The Illuminating Engineering Society has said that there’s nothing out there at this point that demonstrates that there’s any—there should be any fear of the detrimental health effects, but I think it’s good that people are looking into this issue.  And you know, we’ll see what we hear, but we haven’t heard anything that would give us pause at this point.  

Thank you for the compliment.  “Who are some of the best manufacturers in LED lighting and cost effective?”  Again, I wouldn’t want to get too much into advocating for particular manufacturers.  I would say look to specifications.  Look for references.  

“I have noticed that 25 to 27 feet is the example used for mounting height, is the higher mounting height make it less efficient or require more bars?”  It doesn’t affect the efficiency of an LED luminaire, the mounting height.  That remains the same.  But it is true that in some cases if you have high mounting heights beyond a certain point you probably wouldn’t want to consider LED luminaires.  

But, yeah, there are a lot of luminaires out there created by manufacturers where you'll have different luminaires featuring different numbers of LEDs.  So you might have a 64 LED array and then, you know, for a fixture that would require higher brightness or a higher pole mounting height, they may just include more LEDs usually at a higher cost.  So I would just say, you know, model those foot candles or candela levels and just make sure that you're getting what you need to.  If you're not, then don’t consider it.

“Is there a concerted—or I'm sorry—is there an organized EPA effort to track municipalities that are switching over to energy efficient lighting?  This would help track energy savings, CO2 reduction, the local and national greenhouse gas goals.”  I'm not aware of any sort of tracking along those lines.  Our organization, MEEA, is actually tracking all ARRA funded LED installations that we are aware of but that’s a good question.  I don’t have a good answer to that.  It certainly seems like an admirable endeavor.


“Can LEDs be operated off of low volt DC batteries without a power supply?”  LEDs do operate at low voltages and usually there’s some sort of driver circuitry surrounding the LEDs themselves that steps that voltage down.  I'm not—the answer to your question is yes, but I'm wondering about the application that you have in mind.  So I couldn’t really say more about that.

Okay, it looks like we've come to the end of our questions and our allotted time.  So I would just like to thank all of our attendees for sticking it out.  And I would once again direct you to the Technical Assistance Center to the Solutions Center website if you want to dig a bit deeper into the particulars of your lighting project or any ARRA related project.  

And once again, the DOE website on solid-state lighting is a great first step for you to learn more and continue your education on LED lighting beyond what you’ve learned today.  So with that, I’ll just say thank you and once again, please contact me directly if you have any other more targeted questions.  Thank you and have a great day.
 [End of Audio]
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