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Good afternoon, my name is Courtney Kendall from the National Renewal Energy Laboratory and I'd like to welcome you to today's webinar: Solar Resource and Potential Tools to Support Decision Making. We're excited to have you with us today.

We'll give folks a few more minutes to call in and log on, so while we wait I'll go over some logistics, and then we'll get going with today's webinar.


I want to mention that this webinar will be recorded and everyone today is on listen-only mode.  You have two options for how you can hear today's webinar.  In the upper right corner of your screen there is a box that says Audio Mode.  


This will allow you to choose whether or not you want to listen to the webinar through a computer speakers or a telephone, but either use telephone or us mike and speakers.  If you decide to use telephone, the box will display the telephone number and specific audio PIN you should use to dial in.


We will have a question and answer session at the end of the presentation.  You can participate by submitting your questions electronically during the webinar.  Please do this by going to the questions pane in the box showing on your screen.  There you can type in any question that you have during the course of the webinar.  Our speaker will address as many questions as time allows after the presentation.
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So before we dive into today's topic, I'd like to give you a brief overview of the Solar Technical Assistance Team effort and the Do-It-Yourself Solar Market webinar series.  And then we will move on to our speaker, Dan Getman, who will talk about the solar tools that can be used to support decision makers.
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As I mentioned, STAT stands for Solar Technical Assistance Team.  This project is funded by the Department of Energy Solar Program in coordination with NREL and Lawrence Berkeley National Lab, which also provides assistance.


The purpose of STAT is to offer current, credible information to state and local government decision makers on policies, regulations, financing, and other issues that states and localities are currently facing.

To learn more about the broader effort of the STAT program, please visit the website on the page where you can find a webinar with more detailed information on the Solar Technical Assistance offering here at NREL.
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You are currently listening to the second of four webinars in our summer series for the DIY Solar Market Analysis.  These webinars will be occurring through the summer once per month on the second Wednesday from noon to 1:00 Mountain Standard time.  


As you can see, today we're going through Solar Resource and Technical Potential.   Then the final two webinars will be deep dives into PVWatts and the Community Solar Scenario Tool.  
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Please join us for the remainder of the summer to learn about this great solar tools NREL has to offer.  Remember, you can always view previously webinars at our website. 
 So right now I will go ahead and introduce our speaker today, Dan Getman.  Dan leads the Geospatial Analysis Team in the Strategic Energy Analysis Center at the U.S. Department of Energy's National Renewable Energy Laboratory.  In this position, Mr. Getman leads a team of geospatial scientists and analysts who support Federal, State, and local entities through a variety of energy-related analysis activities and the development of applications that provide data exploration, querying, and analysis tools to researchers, industry, and the public.


With that, I'll go ahead and turn it over to Dan. Dan…
[Speaker: Daniel Getman]


Thank you very much.  I am Dan Getman and I will be talking about some of the tools that we have available to support decision makings with regard to solar resource and the different kinds of potential for PV in the U.S.

I should go ahead and say that I'll be presenting work that my team had done, but I'm also gonna be presenting a lot of work from a lot of other people, and so I'll try to point you in the right direction for those staff member at NREL as references for this work.
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I think the place that would be most appropriate to start would be just to talk a little bit about what the different kinds of potential estimates and potential analysis are that we do.  The tools that I'll be talking about are gonna reference different parts of this pyramid of potential.


And so at the bottom you see the first one is resource, and when we talk about resource, what we really mean is where do we have the climate conditions that actually support PV or CSP.  That is a very useful piece of information in thinking about where you could deploy technology, but it doesn’t take into consideration a lot of limitations that would prevent someone from doing utility-scale PV, for example, on a certain location.
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We move into technical potentials when we start to talk about all the reasons why it might be difficult or less expensive in certain areas to do PV, and so where do we have the right typographic constraints?  Where do we have the right land use constraints?  Where are the systems actually gonna perform well of the areas that we know that we have resource?

Slide 8:

You move a little bit further up the pyramid and we talk about economic potential.  I won't be addressing this in as much detail as the other sections of potential.  But what we're talking about here are some of the economic factors that go into deciding whether or not PV will work, or how well it will work in certain areas.  And so how do we deal with projected technology cost, projected cost of fuels, various financing mechanisms associated with PV?
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And then we get into the Holy Grail of this kind of analysis, where we actually talk about market potential.  And this broadens out what we look at in the investigation and we start talking about things like transition congestion and regulatory limitations and policy impacts, and things of that nature that are a little bit more nuanced analysis when we're talking about where we can do PV.
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And so again, just to outline the presentation here, I'll be talking about resource, technical, and market potential in reference to tools that you can use to better understand details in those areas.  And those are gonna be involved with report and specific staff members that you can talk to, visualizations that we have, maps, applications where you can explore those areas.


And I'll try to get into some detail in all of these, but there's a lot to talk about and the tools are a little complex, and so what I'd like to do is kind of walk through them relatively quickly, and then we can do with Q&A afterwards.
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So first I'd like to just talk about some general resources and tools that sort of cover the span of the whole pyramid of potential that I have on the previous slide.  And I'll go ahead and bring these up - the first two in any case.


So the first is a website.  This is energy analysis at NREL and I just wanted to point this out because there's a whole slew of resources here that you can take advantage of, and hopefully you can see this in the webinar.


There's information about all the models and tools we have, with a lot of the things I'll be talking about.  There's actually descriptions here, and you can go and link to those tools.  There's information about the data that we have that's available.  There's information about our recent publication.  This is a really good place to start, because you can see some of the new research that's coming out on some of the things that we're really interested in highlighting with regard to a lot of technologies and renewable energy, but a lot of it is also focused on PV.  

So this is a really good place to start to actually get into the weeds of some of the research that we're doing and get access to some of the tools that we may or may not cover in this presentation.
The second thing I wanted to bring up is our map search.  And I bring this up because I'm the geospatial analysis lead at NREL, so I tend to plug maps.  But the reason I'm bringing it up is maps are a really great way to get the end results of analysis.  

And so a lot of the work that we do winds up in these long reports, but the end result is something you can pick up and you can actually look at.  And so what we do is we try to put all of those maps out on this map search.  And there I think are thousands of maps on here - at least a thousand.

But you can go in and do a search on the left.  And so what I've done over here - you can see the search mechanism - I said I'm only interested in maps where we're looking at solar PV.  And you can go down and say, "I'm interested in only maps that have to do with solar PV and have to do with Hawaii.  

And you can see, as I'm filtering through this, that we start to limit the results, and you can really narrow it down to - again, you can see here that is created.  You see different countries.  You can see different technologies.  And then once you find what you're interested in, if you click on one of these, it actually brings up a map and a description of the image.  And if you click on it again you get a nice, pretty high-resolution map.  So they are beautiful, but also they're extraordinarily informative when it comes to the results of the analysis that we do at NREL.  

The other two things that I'll just mention as far as general tools and resources are, the publication database of NREL, which you can search through publications through all of the different centers at the National Renewal Energy Lab, but that's a much more high-resolution search specifically for publication.

And the last one is the NREL solar resources page.  And the reason I bring this up is because a lot of the work that we do, and the publications we produce, and the maps and tools, the foundation of that is based on solar resource.

And what this particular website does is it provides a lot of information about where that data comes from - who has the models; who developed them; what their limitations are; what the new data sets are; how they're different from the old data sets.  And all of that becomes very relevant when you think about how to interpret the analysis that we do at NREL.
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So I'd like to transition into the specific part of the presentation focused on resource assessment, and I'll talk about a few resources that you can use to learn more about that, and then I'll show you a couple of tools that we have.
The first is just a website for the National Solar Radiation Database.  This is, again, in the perspective of knowing where the data comes from that the analysis is based on.  It's important when evaluating analysis.  

This is the data source that's used in a lot of our work.  It's got 50 years of solar and meteorological data for the U.S., and you can go and download any piece of that and sort in a spreadsheet or sort in a model, and investigate that.

The first tool I'm gonna show related to this is the solar prospector.  And the solar prospector has been around for a long time and it provides access to the source data.  So you can actually go into the prospector and download some of the data from the National Solar Radiation Database.  And so I'll bring that up real quick and just kind of show you how that works.  

So solar prospector's one of our web-based GIS applications.  We have 17 or 18 of these right now representing all different technologies that we do analysis on at NREL.  And we provide both the source data - so in this case you're looking at the annual average direct normal irradiance.  You can also turn that off and turn on the annual average global horizontal irradiance.  We have results of analysis, and so you can look at the annual average tilt at latitude.  

So all these data sets are the data that they're either resource data or they're one or two calculations from resource data that we wind up in analysis.  But the main reason we have this tool is to be able to do two things.

The first is to provide access to data.  So what I've done is I've clicked up here on the button that says Download.  You can click Okay.  It's telling you to go click somewhere on the map.  And when you do, it presents you with the list of all the data you can download, and it's in various formats.

So you can download it as a CSV file or you can download it at a typical meteorological year or TMY format.  You can get data by year.  You can data that is the typical year.  So these are the data that people run in models, like SAM and other things, to see what PV output's gonna look like.  And different models will give you different values, and so that's why we like to have the source data available, so it's very transparent, everyone can kind of run their own analysis.

The other thing we do with this is we allow you to compare data for different places.  And so you can click on analysis tools and select this button called Resource Graph.  And when you do, again it says go click on the map.  And when you click on the map - and I'll choose the same location - it gives you the maximum, the mean, and the minimum of solar resource for that particular location.

And so you can go and click all over the map and see what is the difference in the irradiance in Maine as opposed to Arizona.  And you can start to do cross-comparisons.  

You can also do analysis for a particular location.  So I'm going back to Analysis Tools and clicking Regional Resources.  And so this might be of more interest, because you can actually see how the solar irradiance for a particular location kind of plays out in different categories.

So I can go to Arizona.  I can select Counties.  You notice you can also select Utilities.  And so you can actually see this information for a particular utility region.  And so I'm just gonna pick a county.
And then it gives you the distribution of the area of that county based on its solar irradiance.  You can see a big part of that county has relatively high irradiance value.  And so you can do this, again, for utility areas, other counties, and it's made so that you can do comparisons that might otherwise be challenging, because the data are actually quite large and sort of cumbersome to do it.  And so this makes it easy to explore.

I'd like to just plug something that's coming out soon.  It's the PXS data, which if you're familiar with solar resource data, right now the data from the National Solar Radiation Database is ten kilometers spatial resolutions, which the ten kilometer grid cells that cover the U.S., and one hour temporal resolution.

The PXS data is a new model that we're finalizing at NREL, which actually produces data at four meters spatial resolution and half-hour temporal resolution.  And so that’s gonna be a very nice data set for use in modeling, and we should have that available near the end of the fiscal year.

The other tool I'll show you related to resource data is a bit broader.  It's the renewable energy atlas.  And the reason I bring this up is not only because it's got this very wonderful cumbersome map on the front - sorry, it got stuck there.  There we go.

But the intent of this tool is to be able to allow the user to compare resources in different renewable energy domains at the same location.  And so what you see is all of it - hydro, geothermal, biomass, concentrated solar power, wind speed.

But what you can do with it is you can go and remove all the ones you're not interested in.  So I'm removing a few things and I'm gonna leave on on-shore wind speed and PV.  And so right now what you're seeing is PV, because the solar resource is layered over the top of the wind resource.  But I can actually change that transparency, and you can see the wind resource.

And so what you're interested in doing is finding places in your area where you’ve got good wind resource and good solar resource.  This allows you to compare those things together.  You can also do the same thing with biomass and geothermal, or other combinations of technologies that are important in thinking about which technology you're gonna promote through policy.  So this is a really nice sort of first-tier tool to explore, so you can get an idea about what the resources are.
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I'd like to transition into the second tier of the potential pyramid, the technical potential, and I thought I'd take just a few minutes to kind of explain what we mean by technical potential.

There are two aspects of this that I'll talk about.  The first aspect is looking at - now that we know the resource that's available in an area, what are all the things that come into consideration sort of physically that we have to deal with when deciding which places are most appropriate for solar energy, for example.  

And so in this case we're looking at you can't put an utility-scale PV plant on a water feature.  You can't put it in a wetland usually.  There's environmental sensitivities - protected lands, populated areas.  It's very difficult to put PV in where you’ve got lots of slope variations, so you need a nice, flat, open area. 

And so what we do is we remove all of those areas from the part of land that we're considering, like the state or the county, and then what that does is it allows us to say something about what the potential for that technology is in a certain area.
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And so I'm gonna show you an example of what that technical potential kind of looks like, a very quick example.  And this is for CSP, but it's almost identical to what we would do for PV.  There are some different factors as far as slope and things like that.

But what you're looking at here is a map of the southwest solar resource, the base data.  And so you can see all the different places in the southwest where you would potentially do PV, and then it's got an information about how much resource you have to leverage there.
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And so we start to look at and say, "Well, what happens if we remove all the places where the slope is highly variable?"  So we need a slope of less than three percent.  Well, that's what we use now, but you can actually go a step further and take it down to one percent, so it's very flat.  It reduces expense associated with preparing the area.
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And then we go through and look at all the different factors that we consider in supply curves, and that basically talks about at a certain cost of energy how much energy can you actually produce at that cost?  And so you'll notice - and I'll just flip back and forth here for a minute - it's a much smaller, more focused area.  
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And so we go from this to this.  And these are the areas that you should really be thinking about when you're talking about investing in PV.
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And so when you see something from NREL or from anyone that says, for example, "The solar generation capacity for the state of Arizona is four million Gigawatt hours.  That number comes from this kind of area reduction.  So we filter out the areas where we don’t think that it's feasible, and then we tell you of the really sweet spots, "This is what that adds up to for your state."
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And so there are several tools in other areas to gather information about technical potential.  The first data tool is the renewable energy technical potential paper that was released a couple of years ago.  There's a link to this paper.  I won't bring it up, but that goes through technical potential for a variety of technologies.  It's actually really useful, because it goes through some of the methodologies that we use, and so that would a very interesting to read if you're interested in how those numbers - how we actually come up with those numbers.
I'm gonna bring up two applications real quick.  The first one we juts talked about, the solar prospector.  And the second one is PVDAQ.  And then I'll come back around to the rest of the slide.

So I just wanted to show you one more thing in solar prospector, and that I'll turn off the resource layers here for a moment, just sort of make things clear.  But you got resource data here - oh, sorry, that was the RE Atlas.  Excuse me.  This is the solar prospector.

So you’ve got solar resource data, but you also have a lot of other information here that comes into play in thinking about which parts of the country, or which parts of your county or state are really viable for solar.  And so you can bring up standard information like, "I want to see the stakeholders," so we can bring that up.  But you can also say, "I want to know where I have existing power plants.  I want to know where the Federal-owned land is in my area," because those are areas that can become complicated to deal with in photovoltaics.  "I want to know where we have environmental restrictions."

And this is really important.  I think one of the more important things that we try to keep up with in these applications and tools is you deal with permitting issues when you want to use land for something like power production, and that land has this sensitivity, either flora or fauna related.  It's a critical habitat, for example.  Those all increase risk and increase cost.  So by knowing where these areas are, it helps you kind of hone in to where I've got good resource and where I've got a good investment potential.

So the reason I bring this all up is to demonstrate that in these applications we actually provide the ability to do a first-tier kind of technical assessment.

The second thing I wanted to talk about was PVDAQ is it handles a different aspect of technical potential.  And so what you're seeing right now is you're seeing a map of the United States with PV installations across the United States, and so you see there's a lot of different companies here that provide us data.  Some of that we make available publicly, but if you click on one of these areas and you select a certain system, you can see all of the available information for that system.  So in this case we've got latitude, longitude, tilt, but we also provide some of the information about the system itself.
The reason this application exists, however, is to provide access to actual performance information about a particular system, and the reason why this is important is because you can take an identifiable system and you can put it in one part of the country and it will perform in one way.

And you can put it in another part of the country that'll obviously perform different.  And even if they have the solar resource, other climates factors can really affect the performance of a PV system.  This becomes really important when you're thinking about the assessment of risk for insurance and investment, and things like that - understanding how the modules perform is a critical part of that.

And so these data are quite big.  We actually have terabytes of data in our database about performance set up in these systems, and so it's difficult to look at it all.  And what we want it to do is provide a mechanism for users to be able to subset the data that they're interested in so they would see only the pieces that are really of interest.

So right now you're seeing DT yield, AC yield, the system performance ratio, the irradiance performance ratio, and the data availability for a particular system aggregated by month.  And so this is kind of a high view.  What we want to be able to do is we want to be able to zoom in.  So I'm gonna drag on this graph and zoom into these two months, so June and July, and then I can take the aggregation down to daily and update the chart.

It's going back to the database and re-aggregating the data, so it takes just a second.  But this allows you to get further and further and further into the temporal detail of the data.  So you can see we've got this data every day.  I can say I'm only interested in these days, or let's say these, because they're pretty high, and take it down to the hourly level.

Takes just a moment again for it to retrieve the data from the database.  But then you can see this day right here, that's the day I'm interested in, and so you select that and then you say you want to download the data.

And so what this does is it prevents you from needing to download hundred of gigabytes of data to get one day or some week or some month that's really of interest in the analysis that you're doing related to making a decision about how that type of system would perform in that area.

The other two tools I'm happy to mention, especially PVWatts, because there's gonna be an in-detail session on PVWatts in the near future.  This basically is an application that allows you to specify a system size, a system location, a specific field ratings.  You can actually choose incentives, and the result is it actually tells you what the output of the system is likely to be and also allows you to get information about how much money that that would save you or you would be able to sell in production of energy.

The next tool, which I also won't demonstrate because of time constraints, is the system advisor model.  Now this is much more advanced version of PVWatts and it actually lets you incorporate finance mechanisms and things like.

You can do technology combinations.  There's URLs here where you can go explore these, but if you're really starting to get into this idea of modeling PVs, especially with other technologies, SAM is an excellent tool to look at.
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The next section in the pyramid is economic potential.  And in my initial set of caveats, I indicated that I probably wouldn’t talk much about this.  The reason is it's not necessarily my area of expertise, but we do have great tools and information about economics potential, the transparent cost database, the CREST tool or Cost of Renewable Energy Spreadsheet Tool, and the PV JEDI, which is Jobs and Economic Development.  These focus on different areas of economic potential, from the cost and performance estimates for different technologies. The CREST tool focuses on designing projects, looking at incentives and fee-based tariffs in evaluating impact of those things.  And the PV JEDI is focused on jobs related to development of renewable energy, and so I highly recommend you guys to check these out.  If you have any questions about these, I'll graciously deflect to the website where you can get more information.
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So the last area that I'm really interested in talking about is market potential, and I'll try to move through this relatively quickly.  The market potential, again, is this more holistic view of energy.  So we're looking at a lot of the things that come into play when you're talking about how PV's really gonna work.

And one of the things that we have that really explores this is the renewable energies futures report, and also there's a visualization associated with this.  And so I'm gonna bring up that report real quick just to show you where it is and talk a little bit about the visualization.

So the renewable energy future study is a fantastic piece of research and analysis, where we go through and we say, "What does renewable energy look like through 2050?"  And so again, this analysis takes a whole lot of things into consideration that nobody really knows. So what's gonna happen with technology cost?  What's gonna happen with cost of other fuels and things like that?  What's gonna happen with available land, those sorts of things.

And so in order to deal with that, the renewable energy future study doesn’t make a lot of assumptions like "This is how those costs are gonna increase," or "That is what's gonna change in this technology."  They do scenarios.

And so they say, "Well, let's say fuel price does this.  The output will look like this.  Let's say it changes further than the output changes further."  And so the scenario-based analysis is extremely useful because you can say what you think is gonna happen with those parameters, and then you can look and see what the results would be.

The problem is that it results in a fairly large piece of analysis.  And so when you look at renewable futures, energy future study, there are four volumes of this study and literally thousands of maps that we produce to understand the results.  And so the challenge is it's hard to look at thousands of maps.  And so what we've done is we produce a visualization that allows users to go in and explore this study.

And I'm gonna show you that, but before I do, I just wanted to say one more thing, which is these can be a bit intimidating, because they're quite large pieces of research, but I would highly recommend going in and looking at the study, and the reason is there's a lot of background information in there that would open up some of these areas of research to you.  It would explain how we make certain decisions, how some of these algorithms work, what some of the assumptions are.  It's an incredibly useful piece of work and well worth going and having a look at.

So the visualization is a renewable electricity future scenario viewer.  And so what we've done here is we've tried to put the important pieces of the study, the important results together in one place so you can see how understand certain conditions renewable energy adoption's gonna change over time.

So right now we're looking at on-shore wind.  We can change that to utility PV, for example.  And when I do that, you can go hover over any of these states and it'll actually say - so in Texas we have 21,000 megawatts.

And so what you do is you can look at these different charts - so I've got utility PV capacity.  I've got PV generation, retail electricity price, and emissions.  And down on the corner we have all the other technologies that come into consideration.  So if we have this scenario and we're in 2050, this is our estimate of what capital and generation are gonna look like for on-shore winds, for utility PV, for hydropower.  You can how all these things change.
And then when you grab the slider, you can actually - I'm gonna do this kind of slow, because the webinar can be a little choppy - but you can see how these change as you go back in time.

All right, so if I go all the way back to 2010, you can see what the adoption is in 2010.  And then you sort of drag through and you can watch the capacity change and you can watch how things sort of move up and down these charts.  If there's a particular year of interest, you can just go click on it and everything kind of jumps to that year.

So you can look at capacity and generation.  So this switch to generations - all of the charts change, all of the labels change.  You can go from utility PV to hydropower or on-shore wind, or geothermal.  And again, what this lets you do is it lets you compare technologies based on the scenario.

So the challenges are knowing which scenario to look at.  And so when you go to the top of the application, you can see a list.  And if you're familiar with the study, then you can just go say, "Oh, I'm really interested in 30 percent," and then all of the values change based on your selection.  You can go and say, "I'm really interested in 90 percent" and it takes you to that particular scenario.

If you're not familiar with the renewable energy future study, you can click this guided selection at the top, and it takes you through the whole process.  You can say, "Oh, I think I'm gonna have 80 pc renewable adoptions" and you click next.  Sorry, I clicked Finish.  And you click Next.  And you can say, "I think there's gonna be incremental technology development as opposed to evolutionary."  You go through it and you can say, "I think there'll be relatively low demands.  I think that will have higher fossil costs and I think we're gonna have constrained transmission."

And so what happens when you hit Finish is it actually changes the scenario in this dropdown and then updates the charts and everything to represent that.  So as an user of this, the thing that would be interesting to you would be to go through and say, "Figure out which scenario's gonna provide the renewable adoption in your state that you're looking for," and then you can go and see all of the assumptions that we made for the parameters in order to get us to that scenario."  You can see what electricity price has to do.  You can see what fuel prices have to do in order to get there.

So there's a couple of other tools I'll mention very quickly, and this is the last of the presentation, this slide.  The first isn’t an NREL tool.  It's the DSIRE Incentive Database, and I just bring this up, because I'm sure you're probably all familiar with it, but if you're not, it's a really excellent place to get both the current available Federal, State, local incentives, and also to see the history of how incentives have changed over time.  This is also available on open PI.

The other tools I want to show was the developer.NREL.gov web services platform and Open PV.  And I'm gonna apologize in advance, because Developer gets a little geeky and technical, and so I won't spend a huge amount of time here, but I want to bring it up.  
If you want access to incentive information or utility rates or data or analysis because you're doing dynamic modeling or you're doing application development or something like that - if you have a team of geeky people like me that like to do that sort of thing, then this is the place that you go because it makes the data very, very easy to get as it's updated, and so I can go over here where it says energy incentives.  

I click this link and what it does is it provides me with an API or a way that you can put URL into a web browser and you can specify things like latitude, longitude, the type of incentives you want.  And this is just a Chrome web browser, so anybody can do this, but this is something that we use when we build applications to hit these web services. 

And what you'll is that you get all of the available incentives for that location.  So if I switch this from CSP to PV, it goes and reruns the query and then pulls all of the available PV incentives.  And so we do this kind of at two levels of detail.  

Right now you can say, "At this location, give me all the PV incentives," which is very straightforward.  The other way that you can do it is you can say, "At this location, given this system size and this cost and these other parameters," like whether you own your home or whether you are in the Lion Club or all the other details that make incentives work, it'll actually choose all of the incentives that are applicable to your system and then calculate the total benefit of incentives.  And so this is something, again, that if you're interested in dynamic modeling or application development, would be highly useful to your staff in that area.

I think the last thing I want to show is the Open PV project.  And again, when we talk about technical potential, one of the things were talking about is how well systems work.  But when we start to move into this idea of market potential, we really want to look at what adoption looks like.

And so what Open PV is, is a place that you can go as a PV system owner and load your system.  And so we've got something like 200,000 systems - 240 or something like that - where users have actually gone and have said, "I installed PV on my home on this date.  The system was this size.  It cost this much."  We do commercial, residential, utility - a lot of it's residential.  And then you add it to the database. 

So then you go back to the main website and you can go and search through this data. So there are 244,000 installs.  If you go to the gallery, you can look at what we look at what we call our market mapper.  Sorry, I was clicking around a lot.  When you open up the website, the market mapper's one of the first thing that you see.

What this does is it actually gives you a summary for the nation.  So all of these charts, the installs and capacity by year, the cost by year, the breakdown of the system size, are all for the whole United States.  But if you click on a state, like California, it actually changes all of those graphs and gives you all of those same statistics, but just for California.

And if you zoom in further, you click on a particular county, it gives you all those same statistics for the county, and then you can hover over - and we're in Southern California here - you can hover over the ZIP Code and it actually tells you the number of installs and things like that by ZIP Code.  You can click on a ZIP Code and get the summary there as well.

So this isn't by no means the whole set of PV systems that have been installed in the country, but this is a nice sample of systems.  And you kind of see using this data, you can kind of see how system size changes over time, how cost of the system changes over time. 

If you look at where certain incentives and when certain incentives are put in place, you can actually see whether or not that they impact in the types of systems that are installed in that location.  So we find the data to be very useful.  This is all available, again, through an API, and so you can get this data to download to your analysis application as well.
Slide 22:
With that, I think I'm gonna stop.  I did want to just flip through one or two more slides that I'm not gonna talk about.  The first one is I have a couple of backup slides.  I think that these are gonna be available for download, so I just want to make sure you guys know what you're - I've got some definitions that we provided.  I've got individual slides for some of the applications that we didn’t cover, like system advisor model, print parent cost database, the CREST tool, the JEDI tool.

So if you're interested in following up on any of this, there's actually a lot of resources available in the slide, and if you have any questions, I'm sure you can get in touch with me through the organizers.

[Speaker: Courtney Kendall]


Thank you.  We would like to thank your speaker, Dan Getman, for his time today.  The files will be available at a later date and we will send out an email with the link to the file to all registrants and attendees for today's presentation.  This concludes today's webinar.  Thank you for attending and goodbye.
[End of Audio]
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