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Coordinator:
Welcome and thank you for waiting. All participants will be able to listen only throughout the presentation. This conference is being recorded, if you have any objections you may disconnect at this time.

I would like to introduce your speaker of today’s call Mr. Robert Putnam. Sir, you may begin.

Robert Putnam:
Thank you. Good morning or afternoon as the case may be. 

My name is Bob Putnam from CH2M Hill. I would like to welcome all of you to the sixth in a series of webinars sponsored by the National Rural Electric Cooperative Association, the American Public Power Association, Western Area Power Administration, Department of Energy, Wind and Hydro-technologies Program, National Renewable Energy Laboratory, Utility Wind, Integration Group, the American Wind Energy Association and the National Wind Coordinating Collaborative.


The subject of today’s webinar is small wind and distributed applications. I’m happy to say we have a very distinguished panel of speakers for today’s webinar and a very ambitious agenda that I’m sure you will all find to be very informative.


Please feel free to submit questions electronically and we’ll try to address as many of them as we can at the conclusion of all the speaker’s presentations. We’re currently working on posting a Q &A page on the repartners.org website which will include responses to the questions on this call as well as questions that we’re not able to get to.

The repartners.org website will also allow you to go back and replay the audio recording and view the presentations from this and previous webinars in the current series.


Finally I’d like to let you know that the next webinar in the series will be held on June 24, 2009. The topic will be (CREBS) and PTC update. So be sure to visit the repartners.org website for future updates and registration information.

We will be also sending out an evaluation form and would appreciate it if you could complete that so that we can improve future webinars. And the content of the various speakers presentations are their own and do not necessarily reflect the opinion or positions of all of our sponsor organizations.

With that I’d like to introduce our first speaker who is Ron Stimmel from AWEA. Ron joined AWEA as a small wind advocate in August 2006. At AWEA he advocates for policies and legislation that supports the industry for small turbines by individual homes, farms and businesses.

Previously Ron worked in energy efficiency consulting in Seattle, Washington with the Green Power Market Development Group at the World Resources Institute in Washington DC. He authors the guidebook Winds of Change at the American Public Power Association and performed independent lobbying work for the 2004 SUV Tax and Poll Closure Act.


Ron holds a BA in government and a minor in science technology and international (unintelligible) from Georgetown University. And he’ll be giving us some insight into the recent results of AWEA’s small wind market report. 

With that, Ron.

Ron Stimmel:
Thanks Bob. Thanks for having me everyone. 

And I will - I’ll be brief. I’ll just be setting the stage for the rest of our panel kind of discussing the market climate of small wind with an emphasis in the US market.

So I’ll talk about the market, market drivers, breaking it up into on and off grid and in market segments and briefly discuss why that happened and also kind of give the - give some impressions about the global market.


And in case you decide to - you find yourself dozing off the rest of the presentation this is really just the summary of everything I’ll be saying, kind of the takeaways here. The US market grew a remarkable 78% in 2008. In years past, as a comparison, in 2007 it grew 14%. And for the pat 15 years or so the average growth has been between 15% and 24% annually. So the US market saw a significant bump last year.


Not only that the industry projects 30 fold growth within as little as five years. Not 30% but 30 fold and that’s - for the first time the industry is actually talking about installed capacity in terms of gigawatts rather than megawatts and in doing so with a straight face of sorts.

A lot of that future growth has to do with the fact that the federal government passed a first - the first federal incentive for small wind technology since 1985. So we are now equipped with long-term stable and equitable incentives that treat small wind basically the same as solar photovoltaic which is - has eluded us in the past but now we have - beginning to achieve some policy parity with solar PV and we expect some similar growth as the solar market.


The US leads the world - the technology is largely US dominated which is somewhat rare in the energy industry and even in renewables. And I think this policy at the federal level will help to maintain that. Of course though competition is increasing especially from the United Kingdom.

The solar report is available online for free at awea.org/smallwind. Here’s a summary of growth trends over the past few years. As you can see here if this is showing up on your screen I hope you’ll see 14% growth in the units last year but a 78% growth in capacity.

And all that means is that the average size of the turbine has increased last year. Part of that is because they’ve become more affordable. There’s a stronger consumer demand. And as I’ll explain later there’s been a surge in private equity investment in manufacturing that has enabled economies of scale to begin to take shape and allowed supply to catch up with this demand.


Here’s the growth broken out by market segment which is always a popular request because small wind is 100 kilowatts and less as we define it and the Department of Energy finds that it is not - it doesn’t provide the resolution that investors need. So this year I broke it out. As you can see here the residential sector which is typically 1-10 kilowatts really exploded a long with the upper commercial.

And in fact every market segment grew except for off grid here which signifies a well known shift - excuse me - a well known - a prominent shift away from off grid units toward the larger more substantial turbines that are largely grid connected. So with that trend it - grid - utility policies become even more important to the sustained growth in the market.

Here we go is just describing this on versus off grid trend; 78% of the total capacity was in fact grid tied turbines last year. And we expect that to continue that trend.

Drivers have largely been - in 2008 private equity investments. Over $170 million has been invested in 18 manufacturers worldwide. And as I mentioned that has really done a remarkable job in freeing up supplies and enabling - and taking the industry from sort of a mom and pop cottage industry into a, you know, creating a base of growth potential that will enable economies of scale and lower prices.

The high upfront cost of small wind has long been a very huge barrier. And that’s - so you can tell that by a slide I have coming up here the importance of incentives in combating that high upfront cost to the market growth.

Future factors; now you’ll notice that the federal investment tax credit that I mentioned wasn’t even enacted until October of 2008. And it was then capped at a very low amount. So even though it said it was 30% credit meaning it covered 30% of the total installed cost of the system it was severely limited at $4000.

So - and $4000 is nowhere near 30% of nearly every small wind turbine that I know of. So in February though that cap was removed so it did become a true 30% credit. But because it wasn’t created or augmented until very late in the year the growth that experienced - the 2008 experience came largely without that credit and it came from the private equity investment I mentioned.

But the future factors include the eight-year which is really - which is really kind of - it’s unheard of for large wind anyway in the past to have that kind of stability.

But also with the federal renewable electricity standard and climate change legislation that’s currently being - well hopefully considered in committee in - this week - basically as drafted a renewable electricity standard would in its current form would count distributed renewable generators like small wind turbines three times more valuable for a utility to have on the grid - a utility that has to meet this standard.

And that would presumably make utilities more interested in helping small wind to get on that grid so they can meet that renewable electricity standard through this premium that’s put on distributed generation.

Climate change legislation, that’s changing so rapidly right now that it’s hard to even make predictions about it. But in past iterations there have been provisions that would help distributed generators like small wind.


Further private equity investment and programs are now in the works to certify small wind turbine equipment and those who install them which is going to be a huge improvement in making sure that the industry matures on solid foundations. Industry members have high hopes for that and I think Brent will be talking about that next.

Resource assessment technology basically making - taking some of the risk out of an investment is basically what you’re doing. If you know about your resource you can make more reliable predictions about output and thus payback period. And demand we don’t see going away any time soon.

So with all those - with all these future factors here you get - like I said a 30 fold in growth increase is projected by a leading manufacturer within as little as five years. And you’ll notice that this chart goes out five years but the federal investment tax credit goes out eight. So it has quite a bit of growth forecasted here.

Barriers of course remain but moment has begun seeing - experience with several of them - save for zoning and permitting which has been very difficult to address because it must be done at the local or occasionally state levels. But we do have an incentive now at the federal level; state incentives have been the drivers of growth in the recent past and will continue to do so I think.


But states have also tended to - there’s been a growing trend toward net metering and standardizing their connection and certifications to help with product performance and public perception issues too or it will. And largely because so many installations per year have really brought the issues into the fore - into the public domain where they need to be hashed out.


A lot of the barriers come from the fact that public awareness about the technology is just - is often not there. That’s what we found to be a big issue in the permitting arena. Regulators just aren’t sure about the technology and aren’t sure what to expect and so throw up blockades instead of figuring out how to manage the technology.

These are just some of the resources that you can find - use to find out more information about these barriers.

Just touching on the global market briefly, the number of countries that are home to small wind manufacturers is growing really quickly. The markets really though still are focused in the - in North America, the UK and China.

The US continues to command about half the world’s market share and that’s been a pretty reliable trend over recent years. In fact one of the leading manufacturers of small wind was just awarded the Small Business Exporter of the Year and they actually met President Obama yesterday to accept their award.


And so that’s a pretty bright spot in our messaging and it’s helped to garner popularity in the policy arena especially. So to wrap this up a little bit exports as a percentage of US manufacturer’s sales has taken a very slight drop in the past - in the year but that really signifies only a growing attractiveness of the US market we believe.

And growth makes for more regulation as to be expected. As I mentioned it can be a good and a bad thing; more turbines out there means more attention to the issues but it also, you know, presents a challenge on how to address them.


But really the federal government incentives have begun to catch up with state leadership and I think - it seems the US is prepared to continue its command of the world market.

The full report is available there and thank you for your attention.
Robert Putnam:
Thanks a lot Ron. 

Okay our next speaker is going to be Trudy Forsyth who is the Senior Project Leader at the National Renewable Energy Laboratory’s National Wind Technology Center. Trudy has a Master of Science degree in Mechanical Engineering from the University of Colorado Denver and a BS in Mechanical Engineering from the University of Colorado Denver.

Trudy has worked in the wind technology field since May 1994. Since 1995 she’s led efforts between the National Wind Technology Center’s technical staff and US manufacturers to design new small wind turbines and test prototypes.

She was the DOE’s Golden field office liaison and coordinator of NREL’s technical support for the small wind turbine field verification project overseeing testing of small turbines to IEC standards. She leads the distributed wind program on behalf of DOE, NREL and the industry.

She has co-authored publications from IEC technical standards to the AWEA small wind turbine industry roadmap and has presented small wind turbine technical and state policy market information to US and international audiences.

She’s part of the DOE NREL Wind Powering America team which works to break down barriers to wind energy applications. True serves on the national organizing committee for ASES 2007 and 2008, the Small Wind Certification Council and the Women of Wind Energy Steering Committee. She received an NFL staff award in 2003 for outstanding community and professional service.

So with that I’ll pass it off to Trudy who’s going to talk mostly about the technology and other aspects of small wind.
Trudy Forsyth:
Good morning or maybe I should say good afternoon. 

The opening slide shows some of the testing activities that we’ve undergone with US manufacturers as they develop their products. Typically we go through what I would call an aerospace model design review process that ends up in prototype testing here at our site.

So the upper left is the Skystream turbine. The one with the crane is the North Wind 100 and the bottom one is the Endurance turbine. And I’ll talk a little bit more about each of those.

My general outline is to call out the differences between small and large wind, talk about the results of the DOE NREL public/private partnerships including those first three pictures, talk about what we’re doing now in terms of independent testing.

I’m not really going to touch on residential policies but, you know, I typically can. In any case the next chart shows - begins to show the difference between small and large turbines in that these are two scaled drawings; it’s a 10 kilowatt machine compared to a GE 1.5.

And you notice the difference in the scale right off the bat. There’s other differences in that large turbines are just (all right) for the maximum performance out of the turbine system and small turbines are designed for the maximum reliability and low maintenance - not no maintenance.

Another big difference is that small wind turbines begin to produce electricity at lower wind speeds. They’re typically installed on the customer side of the meter. And they’re installed in a distributed fashion and hooked to the distribution line.


Large turbines have a higher wind speed requirement to be productive. They’re maintained by a series of wind-smiths 24/7 so very different. That’s sort of the top level.


In looking at, Bergey XL for example that’s a product made out of Norman, Oklahoma. It’s been in the market since about 1983. What you typically see for small turbines is two to three blades. The blades now have gone from wood and metals to more composites and foams.

The tail in the back of the wind turbine is what keeps that turbine into the wind. And as the speed of the rotation increases the nose cone and the rotor fold around that tail that stays in the wind. That folding is called furling and it’s what we call a passive over speed control mechanism because as that turbine rotates out of the wind or the rotational speed of the rotor drops and thereby protecting the system.


Typical small turbines operate direct drive, no gear box with permanent magnet alternators. There are some new products coming in on the marketplace and some older products that have used a different topology and that is an induction generator with a gear box.

But for residential systems what you typically see is a permanent magnet alternator type of setup. They have to have some type of electronic controls because they produce wild AC, variable frequencies, variable voltage AC and so they either have an inverter or a rectifier - a rectifier for DC systems, inverter for AC systems.


There are a large variety of small wind turbine towers starting on the left hand side with guide towers being typically the most inexpensive all the way to the right hand side with a self supporting tower. I advocate that people who live in rural America and who are used to dealing with equipment and construction projects and electricity get a tilt down or a tilt up tower.

You can raise and lower that and do all the maintenance work from the ground. That’s a wonderful thing compared to having to climb a tower.


Here’s a picture of a Whisper product. Whisper is made by Southwest Wind Power. And the (tin) that you see there, the little nodule coming out of the back casting, that’s what we call the tail pivot hinge. And you notice that that’s the point where that turbine is folding or furling.

So this is an example of one particular furling mechanism. You’ll notice it has a vertical component as well as a horizontal. That’s just an example. This is a patented design. And frankly the design of the tail pivot hinge is one of the most challenging design issues for the residential small turbine.


Wind turbine controller, battery charging; basically you need to rectify the output of the wind turbine to make it compatible with DC. And then you also have to make sure you have a battery charge controller so that when your batteries are full it switches it off.

But what’s more common, as Ron has pointed out, is the grid connected market. And you can see that there’s a requirement for an inverter that meets our frequency here in the United States, 60 hertz AC.

That inverter is required to have some type of listing or recognition from somebody doing electrical safety typically Underwriters Lab but it also can be done by CSA and I think a company called Intertech. So you want to look for turbine systems that have a recognized listed controller as a means of ensuring electrical safety.

What’s happened in the recent past is there have been new blade manufacturing methods that have been learned. The cost and weight of the blades is decreasing. There has been the use of rare earth magnets for the permanent magnet alternators and they have a higher magnetic characteristic than lower weight compared to the previous iron magnets.


Grid connected inverters; historically inverters were just made dominantly for the solar market and photovoltaics. And those inverters didn’t typically work as well with small wind turbines. And a big part of that is the fact that you can have a wider voltage range on a small turbine than you do on a PV panel and the voltage is directly - directly relates to the rotational speed of that rotor.


Historically large turbines and turbines from the 80s and 90s used induction generators and now there’s a trend coming back to use induction generators and work - have those work with a gear box.


There have been some recent successful products that have been designed or in the process of being designed using induction generators. And those operate constant speed so it’s a different topology.

As time has gone on there’s been more and more emphasis for designing for low wind speed. Frankly small turbines are cited, residential in particular, at people’s at homes and consequently there’s a lot of things that obstruct the wind, things like trees, buildings and that can reduce your wind speed. So low wind speed performance has been important.


As well as now we’re seeing alternatives to furling or folding the rotor for rotor speed control. In fact some of the new products on the market you’ll see no tail whatsoever. And in the case of the Skystream what that’s generally doing is loading up the generator and applying torque control to the rotor.


We found that by reducing rotor speeds and shaping blades particular ways we can reduce the noise that small turbines have historically made. And then also there’s been a big push particularly in the US we were heavily involved in the creation of an international standard that was in place in about 2003, 2004. And it’s really the bedplate for standards across the world.


Just a word of caution, if somebody tells you they have a turbine that requires no maintenance that’s your first indication to run. These are mechanical, electrical devices. They can rotate as much as an equivalent of 200,000 miles in a one-year period of time.

Typically we see warranties in the two to five year range. Two year warranties are typically applied for turbines that are in the refurbished market and five years for new products.


So here’s an example of one of those public/private partnerships. This is at our test site and it’s the installation of a prototype called the Endurance Machine. And you can see a website to find out more information up there.

This is one of those new induction generator turbines. It met all of the requirements for IEC testing. We are an accredited test facility and so our test results stand up for - in terms of international scrutiny. Those test results typically are used by a certification agent which we are not (unintelligible) not but that certification agent can then issue a certification on behalf of the product.

This product is now in the commercial sector. And frankly looks a little bit different than the prototype in that it’s got an oval shaped tail. You can find out more information at the website listed.

Another one which has been in the market longer and is probably a little bit better known is the Skystream turbine. And it’s gone from about a 1.8 to a 2.4 kilowatt turbine. They tested it. We have two of them on our site, one of them always stayed as the prototype and we worked with the manufacturer to develop this machine as we did the previous machine.

And they use that prototype as sort of a starting place to try out different software changes. This company has received a lot of venture capital. And they have also received what we consider to be the gold-plated certification which is from a company called Germanischer Lloyd. And it means that it meets the requirements of the international electro-technical commission standards.

Another company we’re working with and we worked with on their first version of the machine is Northern Power Systems. And they have a Northwind 100A and a Northwind 100B. The 100A was developed in the late 90s, early 20002. It received R&D 100 awards.


I should also say the Skystream has received a lot of those types of awards as well. In any case it was designed - the Northern Power Systems machine was designed for extreme cold. And really they began to realize the market that’s within the US so they tweaked this prototype design called the Northwind 100B to be compatible with the US needs. We currently have one on our site and we are still testing that.

So I’m going to switch a little bit and talk about our independent testing program and basically describe why we - we being DOE NREL - got into independent testing. And all of these funds for this projects as well as the public/private partnerships do come from DOE.


So as the small wind industry at large began to realize the need for stabilizing the market through certification we thought the thing that we could do best to help was to do independent testing with our accredited staff and facilities to the international standards. Those data will be up on a public website that I’ll show you later so you’ll be able to see them.

They’re also useful to the manufacturer who can then take that to a new North American entity called the Small Wind Certification Council that will be discussed later by Fred, for a North American certification or they can take it to a German company like Germanischer Lloyd or another international certification agent for an international certification. Besides this of course we get test results that consumers are able to use.

The four turbines that we’ve been looking at are the Abundant Renewable Energy 442, the Integrity Wind System EW15, the Gaia-Wind 11 and the Mariah Windspire.


Here’s a picture of the ARE 442. It’s a 10 kilowatt machine, three bladed. This is again at our site. We were getting ready to put it up and then there it is finally up. This turbine produces heat as well as electricity and is made by - their company in Newburg, Oregon. You can see the specs of the machine there.


Here’s the Integrity machine. It’s a nominal 60 kilowatt. You can see its specifications. We started working with this company’s predecessor, Atlantic Orient Corporation in 1991. So this has been a long-standing development activity.

And the Gaia-Wind machine was originally designed in Denmark. And as the policy and market shifts happened in Denmark then the market wasn’t so strong and so a couple fellows began to set up business in the United Kingdom where the market is strong. And now they’re selling from there. And it’s an 11 kilowatt machine, two bladed. It’s also an induction generator.


So and the last one is our one vertical axis machine, it’s the Mariah Power Windspire. You can see the results of testing on our website which is right there nrel.gov/windtechnicalsupport. We update this website about once every other month or so with the latest production data and the latest data on the turbine systems.


These are the specific tests that we’re running to the duration, power performance, acoustic noise, safety and function and power quality. All of these are the international standards but the draft AWEA standard that is still a draft but moving towards finishing references these same standards.

Let’s see here. Okay and for more information I suggest you go to the windpoweringamerica.gov site or the American Wind Energy Association has a small wind tab. There have been some wonderful articles written and published by Home Power Magazine that compares different types of small turbines.


And that is it for me. Here’s a picture that shows the different applications where you would see small residential, business and commercial turbine systems.

Thanks for your time.
Robert Putnam:
Thanks Trudy; that was an excellent overview. 

The next speaker is going to be Bob Gibson from the National Rural Electric Cooperative Association. Give me a second. 

Bob is going to talk about some products that are available to NREC members concerning small wind and distributed generation toolbox.

And so with that I’m going to hand it over to Bob. Bob, you can provide further introduction...
((Crosstalk))

Bob Gibson:
Sure.

Robert Putnam:
Thanks.

Bob Gibson:
Thanks Bob. 

Yes I work at the NRECA and I actually work in our Cooperative Research Network which is a small research group that helps co-ops get answers to technology issues. And so we look at really the technology side of things. I’m going to talk a bit about things that go into our policy area, just talk about the kind of tools we try to provide.


Briefly electric co-ops are the members of NRECA. 

There’s about - a little less than 1000, about 960 of them. They bring electric service to portions of 47 states. The total number of people who get electricity from co-ops is only about 42 million in total so not a huge share of the US population but in land area it’s close to about 70%.

So a lot of the area where small wind maybe viable both for the space and the wind regime co-ops may be providing the service. So there’s things that co-ops have done, you know, NRECA has done for co-ops is to - again to try to provide information that can help them in running their business.

And one of the first things that we worked on - excuse me I’ve got to - went to fast. You know, we worked on ways of getting information to them on distributed generation going back to development of our (DG) interconnection toolkit was back about ten years ago.

And then it was driven mostly by what was expected to be a big uptick in terms of, you know, customer citing generation through residential fuel cells and micro turbines, that type of technology that hasn’t really necessarily come to pass as expected. But of course the rise in wind and solar has really made the understanding of interconnection of small (DG) quite important to co-ops.

Just briefly how cooperative research network we get all our information out to our members through, you know, a member-only, just for co-ops, so website, for CRN and we cover a wide variety of technology areas of value and interest to co-ops. And this is where our small wind resources are available. We also send out hard copies of some things but they’re going very much to electronic.

Now again going back to the (DG) interconnection toolkit a quick overview. This was something, as I say, that was developed about ten years ago. It continues to be updated. Electric co-op members can access this information through their joint website for all co-ops called cooperative.com.

And basically it’s a bunch of templates and white papers and things that give them background. And NRECA over the last ten years has urged co-ops to take a look at this information, to really work ahead of time to develop your business processes and your - the policies that each co-op needs to adopt in order to work effectively with their members when they want to connect a distributed generation source.

So you can see here some examples of things that are up there. This is a contract guide, consumer guidelines to help educate consumers about the whole interconnection process. Model interconnection application, a model form for both the small scale and larger scale (DG), rates manual, technical application guide that helps engineers.


And it’s really tried to hopefully help standardize some of the approaches to make the process as easy as possible for both the utility - the co-op utility and its member.


And again some of the other things, really getting into, you know, the benefits of DG, the savings for the member, the whole interconnection process, the reasons why DG would be of interest, and really trying to get it, you know, get at some of the issues. Some of them are tough issues that there’s going to arise both from the consumer point of view and from the utility point of view and try to have some objective kind of overview of that. Same thing on some issues that are contentious like net metering and feed-in tariffs.

Now going to the product that we developed at CRN, and again this is in - as I mentioned that, you know, there is a lot of interest in residential fuel cells and connecting those and other forms of DG.

But in recent years a rise of small wind has brought about a lot of interest from our members in how they can effectively - more effectively interact with their members and answer questions and, you know, kind of solve some problems in terms of interconnection and helping be a resource for the consumer member. And, you know, the co-ops will say gee, we wish our members would call us before they go and buy some DG equipment and really understand, you know, the part of the process of connecting to the grid.

And in the same way they also - we hope that they will be ready for those questions and that’s part - that’s a good reason why we developed this small wind guide to give them information so that they understand what they have to do in the utility side to be ready for the member desire for interconnection. And also to help them educate their members ahead of time so that some of the issues that might be difficult hopefully can be ameliorated or avoided with better understanding on both sides.


So our cooperative wind guide came out a little over a year ago. It’s been extremely popular and we spent a lot of time in really trying to make it a very balanced, objective document. We are not promoting small wind; we’re not doing any way to discourage it. It just lays out the facts as we could find them from many, many sources and put it into one place. And I’ll give you a real brief overview what we cover in that.

In the small wind basics is everything from the overview of the manufacturers, the technical advances that, you know, have happened in the small wind sector, the challenges that still remain at the time of the writing of this which do include some of the certification, the need for expanded certification, performance standards. And as you heard from Trudy a lot of work is going on in that area.


Small wind basics also covers, you know, why, helps inform the co-ops why are your members interested in putting small wind, understand really all the different motivations. And understand what they want from you as a coop. How can you best prepared to address their questions and get them connected to the grid. And, you know, that’s - it covers, you know, every aspect of it that we think wound be valuable.


Then we go into some case studies. And oh by the way I missed this point -- everything the co-ops are doing, they have their obligations are their private businesses, they are owned by their members so the consumers that are connecting small wind systems are part owners of the coop, of that utility, they obviously have to understand their legal requirements under (PRPA) and any other regulation they have to fulfill.


They are self governed so they set their policies and we give them as much guidance and suggestions on how to set policies that will safeguard the reliability and safety of the utility and also look to help, you know, promote member satisfaction in all the members. So it’s - it can be complex and there’s a lot of things they need to understand, a lot of things the members need to understand.


Going back to the seven case studies, we looked at co-ops that had experience just as selected to try to get a range of both geography and size of turbines where they have had interaction with members that put in wind turbines connected to the coop grid and went through the experience in some detail, you know, reviewing, you know, what were the expectations, what are the costs and benefits for both parties.

We got a great participation from both the members and the co-ops in talking frankly about some of their preconceptions going into the process, any difficulties we might have encountered. A lot of it comes down to having an open dialog and understanding both technical and attitude towards the technology and use of it and expectations. And the key take away in all these examples is the importance of maintaining an open dialog and striking an agreement that works for all parties.

And the case studies, we provide detail on each of them, a lot of reactions and reflections from the members on their experience, reflections from the coop staff on the experience and how this might have helped make some change and hope, you know, better pave the way for future introduction of small wind and other DG.


We put in frequently asked questions and, you know, some of the things that your members are likely to ask you. This is one example. What kind of payback can I expect in terms of breaking even? And we give them information. We cover a range of things.

We give them information on specs again that, you know, it’s now a little over a year old but we go through all of the U.S. manufacturers of small wind turbines and specs on them to try to give them some sense of, you know, what they are. And this is all from the manufacturers.

And then finally we have the consumer handout packet that goes through, you know, gives them something they can work on to help, you know, give information to their members, gives them template letters. Again the FAQs, the vendor list, and some other documents including capital cost recovery analysis worksheet, steps to putting in a small wind system. And questions to ask the wind turbine vendors are in this guide. 


And Bob that wraps up my presentation.

Robert Putnam:
Thanks Bob. 


Okay so the next presenter is going to be Tom McDermott. Tom is going to talk about the utility wind interest group, integration groups tools that have been developed to help distribution engineers analyze the impact that wind projects on the distribution system and also the utility wind integration groups distributed generation users group.

Tom has been solving the wind energy generation, distribution systems, lightening protection, and transient overvoltage studies. He’s currently the technical lead on UWIG’s distributed wind impacts project and also participates in many standard making bodies and professional working groups.

Tom is a registered professional engineer in Pennsylvania. He has a B.S. and Masters Degree in Electrical Power from (Unintelligible) Polytechnic Institute and a Ph.D. in Electrical Engineering from Virginia Tech. 

So with that I’ll turn it over to Tom.

Tom McDermott:
Okay thanks Bob. 

I am going to talk about the utility wind integration group which is a technical organization, has well over 100 members that are electric utilities and transmission system operators and research organizations. And their focus is on how to connect and operate wind generation on the utility system. They meet twice a year and have several user groups.

And I’m only going to hit some of the high points but if you look at this link here, UWIG.org/distwind there will be more information. It’s a membership group but they have some papers and white papers and handouts on the site as well.


Okay the distributed wind users group is one of five that UWIG currently operates that started in 2004 to look at utility scale wind turbines connected to the distribution feeders. The initial project was to develop some web-based software tools and some application guides and case studies.

It continues through 2010 with a current project. Something of interest for small wind is to characterize the voltage flicker or the power quality for an Atlantic orient 65 kilowatt turbine which has been since rebranded to an Integrity unit. We also have each January a 1-1/2 day seminar on distributed wind in Golden, Colorado at a Western Area Power Administration facility.


If you’re looking at a distributed or small wind project to evaluate it from the utility side or the developer’s side, the first task is to get a wind turbine. And when you look at utility scale, most of the interest is in larger wind plants. But we’ve seen plans for well over 10 megawatts connected to a distribution feeder.

And if the site is economic you look at basic power quality concerns on the feeder where it’s planned to be connected, particularly the voltage flicker, will that impact other customers. And if neither one of those works you look for a different turbine or just different site. And once you get past that screening process you move into a more detailed engineering that a utility systems engineer would have to do to complete the interconnection of a wind project.


If you look at the kind of data necessary for a screening evaluation of a wind turbine connected to a distribution feeder, the first thing you need to know is the type of wind turbine and we have about 60 of them in the library. And we also have power quality characterizations for about 12 of them.

And one of those is the North wind 100 kilowatt model and by analyzing some of the monitor data that we did in the past few years we’re hoping to do a power quality characterization of the Integrity 65 kilowatt unit as well. The actual test needed is by IEC standard 61400-21. Those are expensive tests to carry out and they don’t exist for a lot of the smaller wind turbines.


Okay from the electrical side basically we need to know the size of the substation transformer, the feeder primary voltage level, 12.47 KB is the typical one, the distance from the substation where the turbine is planned to be connected, and also the peak load on the feeder. And those are things that a utility should have close to hand without a lot of research to collect that kind of data.


Okay the types of outputs, and again this comes from our web-based tool, but there is a fast track acceptance criteria. One of them is propagated by the Federal Energy Regulatory Commission and it’s not accepted in all jurisdictions but a lot of the state commissions have something comparable.

But first if the design is certified, and this would be the UL certification that Trudy mentioned earlier, the project size is small enough particularly with reference to the peak load on the feeder, and it doesn’t contribute much short circuit current at that location on the feeder. Then it may be accepted without a study.

Now this particular case study is a 1.65 megawatt turbine on a fairly small distribution feeder. So that is going to require more detailed evaluation in this case but a lot of the small wind turbine studies have passed that screening stage.


The next thing we look at is the flicker output. And that’s a concern on distribution feeders particularly in rural areas because of a voltage variation may be experienced by the customers. And so based on library data it will do a simple evaluation. But flicker levels, and this again goes to IEC standards, but these numbers overload .9, it passes that screening evaluation as well.


Okay if we go back, once it passes the screening test, one thing I want to point out again, there’s a button here at the bottom of the screening tool that will take you to the feeder simulator. And that will load a more detailed model of the distribution feeder with a wind turbine connected to it and from there the utility engineer can look at other concerns, for example voltage variations and short circuit protection on the feeder.


Okay even for a small wind turbine anything up to 10 megawatts or 10 MBA in size and IEEE standard 1447, the standard for interconnecting distributed resources of electric power systems, that governs the interconnection. And it is referenced by many state commissions, many utilities use this. It has several parts that are in various stages of development. It has a five or six year history.

The cycle of IEEE standards is that they have to be either modified or reapproved or reaffirmed every five years and so this was just reaffirmed without any changes in 2008.


Some of the requirements that it imposes on any kind of distributed generation connected to the utility system is that one of the main ones is that shall not actively regulate the voltage at that point. So the utility system determines what the voltage is and it can’t cause any voltages to deviate outside the range of 114 to 126 volts as the customer would see them.


Okay grounding requirements, this has to do with the type of transformer that is allowed to connect the wind turbine to the feeder. If it’s directly connected at 120 volts on the customer side of the meter then this doesn’t apply. But if it’s connected outside of customer metering to the feeder directly then usually it’s going to be a Y-Y transformer or sometimes a Delta Y transformer.


Okay the wind turbine is supposed to deenergize if there is a short circuit on the utility system feeding it. So if the voltage on any phase or between any two phases drops below 50% for 10 cycles or .16 seconds, the wind turbine generator is supposed to trip offline and it’s supposed to stay offline until the utility recloses the circuit. And if the voltage range is between 50% and 88% of normal then the one wind turbine generator is supposed to trip off at 2 seconds from the start of that event.


Okay islanding requirement is a major concern with IEEE 1547 especially with if a consumer or a project developer doesn’t understand the need for it. But if the utility has deenergized the feeder there can’t be any other generation supplying voltage to the feeder because it’s a safety issue and it can also damage other customer equipment because the wind turbine is not really designed to regulate frequency and voltage on a distribution feeder.

So, one way to meet this requirement of not energizing an electrical island is that the turbine generator size has to be no more than one third of the minimum load on the feeder or some other various technical solutions. And one of the expensive ones is a transfer trip which requires a communication link between the utility and the wind turbine generator, the high speed communication link. And that can be fairly expensive.


Okay and the last set of requirements, some of the things it’s not supposed to cause any voltage flicker or harmonic limits in excess of standard levels that might impact other customers. There has to be an accessible, visible, and lockable isolation device which means that a utility crew has to be able to see that the turbine generator is offline. And for a large enough unit, over 250 KBA, the turbine operator is supposed to monitor whether it’s on or off and the power generation and the voltage level at that point.


So that is a brief discussion or introduction of what UWIG provides for distributed wind evaluation where distributed wind can be anything up to 10 megawatts. Again if you have more questions or need more information there is the web link to look at. 

There’s some white papers that you can download and Bob that’s the end of my presentation today.

Robert Putnam:
All right, thanks a lot Tom. 

You know, I think when we get to some of the questions we’re going to talk again about distributed wind applications and we’ll talk about the definition of small wind and we’ll talk a little bit about the middle ground of - and maybe some confusion out there in terms of what’s considered small, you know, what’s considered community wind, and things like that. So I think this is very good comments.


Our next presentation is going to talk about small wind certification and that will be Brent Summerville. Brent has a - is a professional engineer and has a B.S. in Mechanical Engineering from North Carolina State University and a Masters in Appropriate Technology from Appalachian State University.

He gained experience with testing small wind turbines while serving as the manager of the Appalachian State Small Wind Research and Demonstration Site on (Beach) Mountain. Brent now serves as the technical director of the Small Wind Certification Council. 

With that Brent, I’ll turn it over to you.

Brent Summerville:
Thank you very much and thanks everyone for allowing me to give you a brief update on the Small Wind Certification Council today. 

Basically right into the problem, the problem with the small wind turbine industry has been basically that you could describe the selection of the turbine as almost like buyer beware. With a lack of objective certification of the equipment, the consumers are left with a lot of research to do.

I was at the end of the phone for about 4-1/2 years at Appalachian State where people would call in and say I want to put up a wind turbine or what’s a good one. So the answer was long and involved a collection of home power articles and sources for research and some tips on communicating with the people who have installed the equipment. And there’s a lot of subjectivity in that research.

So we surveyed the industry and out of hundreds of available small wind turbines on the market the result of the survey showed that, you know, about 25% of the turbines have some sort of certified test results. And I’d say that’s probably a high estimate. Some of the testing that was described may have just been bench testing of the alternator or some self labeling.

And out of all those models, less than half of the turbines had been tested at all. Some were still in product development; some were being sold without being tested. So the problem was that there’s not been this objective list of turbines that have been tested.

So the people that really want this certification the most are the states, especially states that have an aggressive small wind incentive program such as the rebates. States like California and New York had actually started to populate their own list of qualified turbines.

What they want is to use this public benefit money to fund or partially fund well installed, well cited wind turbines that perform and produce clean energy and put megawatt hours onto the grid or serve some loads for the useful life of the turbine. So they are pursuing certification for both the installers that they know what they are doing and also for the equipment so the equipment is proven to be tested to standards.


Now there’s three legs of this stool that makes certification happen. AWEA has been accredited by (ANTE) as a standards making body so they are currently working on the new AWEA standard. And what that is is a modification to existing international standards for small wind turbines, power performance, sound, measurement studies, and duration and safety.

The turbine has to be tested in the field to those standards so these are not tests done on the bench; they’re not done in wind tunnels. Those are useful for product development. But the testing here has to happen in the real air.

A turbine system is installed in the wind and for at least six months it lives out there as through a full range of conditions where the testing for power performance, duration, safety, and sound is performed. And then the third leg of this stool is that - and then certification body that independently verifies that the small wind turbine system meets or exceeds the standards.


The initial scope of the SWCC is following suit with the IEC, the International Electrotechnical Commission standards in that it’s limited to 200 square meters of swept area which translates into roughly maybe a 65 kilowatt machine and lower. There are some discussions about this limit at the IEC level possibly raising it but that requires some updates to the research and the research into what the implications of changing that limit may be.

It’s open to horizontal and vertical access turbines, both on and off grid situations, basically any turbine that’s newly manufactured and produces electricity so that excludes purely mechanical turbines.


Another helpful feature of the certification especially for the consumer as they’re comparing apples to apples is the standardized labeling system much like you have on a refrigerator or an automobile.

We will provide a label of rated annual energy so, you know, how many kilowatt hours would be produced at a site with an average wind speed of 5 meters per second. A rated sound level which is a decibel level that will not be exceeded 95% of the time at a site with an average wind speed of 5 meters per second. And a rated tower at a given wind speed and chosen to be 11 meters per second. And the certification will - the label will prove or demonstrate that the turbine meets safety and durability requirements of the standard.


Phase 1 and 2 are complete. The - our organization has been developed. We have a board, we have an organization plan, we were incorporated. Right now we’re in the process of hiring staff, developing policies and procedures. And that is advancing very well. I am the technical director so the staff portion is happening; we’re working on policies right now.

And the final phase of beginning operations depends on funding which we are inches away from full funding and it depends on the AWEA standard that we’ll be certifying too which is probably just less than a couple of months away hopefully from ratification. So we do expect to open our doors to applications in 2009.


And I just want to acknowledge some of the yearly funders that have brought us this far. The majority of the funding will come from the U.S. Department of Energy to cover us. And it’s essentially about three years of seed money. We expect the fees that will be paid by the manufacturers of the small wind turbines to make this a sustainable operation as we work to populate the list of turbines that have been tested to the standard.


As updates are available such as the release of the AWEA standards and other milestones, we’ll send out an email and to join our email list you can do so at smallwindcertification.org. And for more information on this feel free to contact me, the technical director or visit the web site. Thank you.

Robert Putnam:
Thanks Brent. 

Let me again encourage everyone to send in their questions. I have a growing list of great questions that I hope to pose the - plan to pose at the end of the presentations and I think you’ll find those very interesting.

Our next presenter is going to be Charles Newcomb and Charles is going to be talking about third-party ownership of small wind turbine projects. Charles’s significant experience in advancing renewable energy technologies was built over the years that he worked at the Department of Energy’s National and Technology Center as senior engineer where he led a technical team in developing the U.S. Department of Agriculture’s $25 million renewable energy grant and loan program.

Charles continued his work at Integrity Wind Systems where as managing director for engineering he provided technical guidance and engineering direction. Charles leads NextGen’s technical team as its chief engineer and works closely with suppliers and customers to ensure optimal performance of NextGen’s fleet of renewable energy systems. He currently serves as Vice President of Small Wind Certification Council’s board of directors. 

So with that I’ll turn it over to Charles.

Charles Newcomb:
Thanks Bob and thanks everyone for listening in today. 

I’m going to give you a little bit of background on where the sort of perfect storm is brewing for third party models. There’s a growing I think with (unintelligible) presentation there is clear growing interest in on-site renewables. It’s a terrific thing to have wind farms out there providing vast amounts of clean green energy but there’s a growing interest in on-site renewables.

At the same time there’s some requirements contracts that are beginning to loosen up. I think the most notable one is the tri-state move in the last few years where tri-state moved the hard and fast 95% to variable 95% plus so as to allow the integration of some non-firm power sources like renewables.


At the same time I think it’s fair to say that rural electrics and other utilities have great expectation and distribution systems and keeping the lights on but haven’t had the same opportunities to develop expertise in distributed renewable generation systems. Also there is these large financial and technical barriers that prevent rapid adoption at the coop community level.


In addition there’s a lot of things going on in the last year that we’re all well aware of in terms of capital budgets shrinking and making folks that are at the REAs perhaps less enthusiastic about taking on projects of their own.


Finally, there’s - there are some good signs. The stimulus package that has come out recently has provided a nice shot in the arm for distributed generation and renewables in general. Unfortunately a certain amount of those are not easily accessed by co-ops communities from the tax perspective without some sort of funding.


So the typical third party model, I think I like to look back at the Wal-Mart and Sun Edison model, that one may be one that people are most familiar with in which Sun Edison or some other player would come in, develop a renewables project like solar panels on a Wal-Mart and sell that power to Wal-Mart at some fixed rate over a certain amount of time. There’s also examples of third party operators coming in and providing systems at educational facilities, schools, colleges, universities.


Generally these kinds of projects are a transaction only between that third party operator and the customer, the utilities existing customer. And the customer who receives the benefit is not the utility. In some cases there is a pass through of the renewable energy certificates to the host utility but not in all.

And so there’s a certain amount of reluctance as I’m sure a number of co-ops might appreciate for these kinds of projects because they do see it as some sort of, you know, they’re moving a bit of the market and they’re not getting a whole lot for it. They’re grudgingly willing to allow these things to happen if they see positive value like a school or major account. So they see it as a base hit. It’s not something that they’re enthusiastically embracing -- and understandably.


So the question then is how can co-ops and communities get what we call a home run, how can they get the full benefit of the third party opportunity? And I think there is a neat way and we believe in the third party market that there is a great way for co-ops to do so by partnering with a third party model directly.

So rather than having the third party develop a project for a school or a user, they could develop that for their coop. It allows that utility to gain direct access to the third party operators out there who have been in this business for a few years have good access to analytical techniques for resource assessments, technology identification, financial assessment, etc. The third party operator can also bring in the advantages of the project without the extra costs that are typically associated with projects.

And to give you a sense of scale, if you were talking about a 10 kilowatt project and a coop to put it in, it might be on the order of, you know, $30,000 to $70,000 depending on the type of product and if you’re talking a few hundred kilowatts you may be talking about upwards of a half million to a million dollars or so. So there can be a substantial upfront cost.

Additionally there is a system access to federal incentives such as production tax credit. It’s true that there are clean renewable energy bonds out there but those things are difficult to access and they’re competitive whereas the production tax credit today is not a competitive element -- nor is the effective investment tax credit grant that is convertible too nowadays.


Additionally the third party operator model can remove the long term technical risks, the financial risks with these types of projects. They can protect the co-ops from rate erosions that was described earlier or volatility, future volatility because these contracts are typically flat in terms of constant dollars or have some predictable rate of increase on them.


And furthermore the coop can control the budget directly. They get to drive their future and the way they want to operate which is important across communities. And that way they all benefit directly.


So how does this work? It’s important that co-ops and communities find qualified third party operators. There are some out there and I would generally go state energy office or another sort of independent body to say okay, who’s in your area, who’s operating, who has a track record. Because there are certainly people who are excited about getting in the business but lack some of the technical expertise to follow through.


The third party operator then would tailor projects for the specific needs. It’s not - there’s a neat sort of model out there by United Power in Colorado where they’ve got a solar farm that they’ve begun to develop and opened up just this spring where they are hosting a number of panels on their property which can be purchased by customers in the area and the energy generated by those panels would get credited to those customers’ accounts.


Similarly you can imagine third party operator bringing in equipment, locating it on the utility’s property or at a specific customer’s property. Perhaps a school wanted to host a project for educational benefit as well. In either case the project would be sized, planned, developed, engineered by the third party operator and made sure that it happened within the budget and the means of the local utility. So it’s a neat way for utilities such as a non-profit utility to enter into long term, low cost, risk free agreements and enjoy the benefits.

So in summary, it’s - most people are beginning to act locally and think locally with regards to renewable energy and it’s a neat opportunity to have local municipalities and co-ops with energy independence starting at home.

It’s a terrific opportunity for them to access third party models, to gain experience with renewables, activate the right elements, get access to the incentives, and produce low cost or lower cost, low risk renewable energy at home. So thanks again for your attention and appreciate the opportunity.

Robert Putnam:
Okay, thank you very much. 

Our next speaker and final speaker is going to be Kevin Schulte. Kevin is the CEO and co-founder and owner of Sustainable Energy Development. Kevin oversees all consulting services and the design of wind energy systems over 30 kilowatts in size at SED.

Kevin has concentrated chiefly on designing economically viable decentralized wind turbine installation through regulatory analyses in advancement, innovative financial modeling, public education, and turbine selection.

He recently completed the management of the design installation of the 1.5 megawatt on-site wind turbine project at (Jiminy Peak) Mountain Resort in Hancock, Massachusetts. Kevin is going to be talking about some case studies in distributed small wind applications. So with that I turn it over to Kevin. Thank you. Kevin? Kevin are you on mute? Kevin? 

Let’s give Kevin a chance to unmute his phone.

Kevin Schulte:
Can you guys hear me now?

Robert Putnam:
Yeah.

Kevin Schulte:
Okay, I’m back, sorry. 

So we are a community based wind project developer working with said agencies. We establish businesses, farms, and homeowners really the broad range of retail, electricity consumers. We’re focused in the Northeastern United States. We are a full engineering procurement and construction entity. 

Our goal was to be the preeminent developer of community based wind power in Eastern U.S. and doing it by maintaining an employee-owned and employee-driven organization with the goal of providing low-cost, fixed-price, bringing electricity to end users and communities.

So I’m going to do two things. Number 1, I’m going to talk about why we’ve had particular success in the Northeastern US. And then I’m really just going to run through a number of case studies on different projects that we’ve installed over the last couple of years.

So what drives the market? As you see on the slide, across the front in red is wholesale - regional wholesale electricity pricing. For - moving from left to right is New York, Pennsylvania, and New Jersey, and Maryland, New England, and Ohio. Across the back in green is the regional retail electricity cost at the end of 2007. And then across the middle in blue are the levelized 20 year electricity prices produced by projects that we’ve installed.

And the point of the graph here is to show you that on a wholesale level we’re competitive in almost all cases. And on a retail level we’re competitive in all cases. And the one thing that’s not included in this graph is the recent expansion of the investment tax credit on a federal level for both the 10 and 100 kilowatt projects that I’m talking about here today.

So - and the story there would get even better in reducing their cost and increasing their competitiveness with both retail and wholesale electricity prices across the northeast.


I always like to show this map of the State of Massachusetts. In 2005 the public benefit funds in Massachusetts were - began to be used to support community wind power. And since then there are now nearly 100 projects, community-based wind projects, under development. (Unintelligible) here are (FED) projects that are all in the design and construction phase with expected completion between 2009 and 2011.

And so what you can see here is with appropriate levels of support, this market for community wind can be very successful and I think it’s important to note here that in Massachusetts there’s very little wind. And so some level of financial incentive is really necessary to bring these projects to fruition. That can come either through state level capital support or through the higher retail electricity costs that we see in the Northeastern United States.


Out in the Midwest, we have a nice little thing called wind, which really is very helpful in terms of needing very similar levelized cost of power over the life of these projects. So that’s very helpful in sort of not needing any level of capital support in many instances.


Again, our expertise has been in the northeast. And why have we been successful? Our primary success base has been in Massachusetts. In 2009 we will start installing projects in the Mid-Atlantic region, Pennsylvania, and Delaware. And the reason being if you look on this chart under Retail Electricity Cost, you see quite high numbers.

And so in Massachusetts we’re seeing really the highest retail electricity costs outside of Long Island and California in the country. And we’re using all projects to offset these costs.

The rest of these columns - renewable portfolio standards, our mandates for renewables in market which thereby provide an additional market incentive of renewable energy credit for distributed wind projects. And you can see also on this chart that in Massachusetts the value of renewable energy credits is stronger than it is elsewhere in the region. Our success has been there.

As we move into states like New York and Pennsylvania, one of the things that’s really helping us at this point is we are able to find sites with a significantly better wind resource. So, slightly lower retail electricity costs and slightly lower market incentives (unintelligible) allows us to find strong economic projects, you know, despite some of those economic factors not being as strong.

Our primary success in New York State has been on the residential market. We currently have 26 residential units statewide - actually 27. We have just finished one last week. So we are now - you know, we are the leading seller of small wind.

We primarily work with Bergey Excel 10 kilowatt units for a couple of reasons. Realistically they’re the most economic project we have because we’re able to show that they can meet their power curve and we can show that they have a reasonable installed cost in comparison with some of the competitors.

Where we are unique and special in the marketplace has been in delivering on-site projects. And why are they important? They’re important because they deliver real revenue and project savings to potential host sites.

On this particular page, this is the Massachusetts example again. As you look across the bottom line, lifetime revenue of the project owner, seeing that despite, you know, potentially higher installed cost in the northeast due to higher cost of goods and services, we are able to show at 100 kilowatts a $700,000 lifetime savings.

And at a megawatt and a half -- and this is the (Jimmy Peet) example -- we’re able to show an $8 million lifetime savings on the project with returns on investment beating most utility scale wind projects and most investments that can be found in the market today.

So, really strong economic projects available across Massachusetts. And we’re now able to show these numbers, although the criteria for the projects are different in other states around the Northeastern US.


The first commercial-scale wind server that we installed was in the summer of 2007. It was a GE 1.5 megawatt SLE. It was located at a ski resort. At the time it was the first ski resort in the world to be powered by a utility-scale wind project. We’re showing this customer $700,000 a year in net benefit. And that was proved between October of 2007 and October of 2008, the first fiscal year of operation.


This has really helped propel my company across the region and I think most importantly has shown that this is a revenue-bearing business model for, you know, taxable businesses across the region.


We are - we also have installed this Holy Name Central Catholic project. It’s a 600 kilowatt wind turbine installed that a Catholic high school in Worcester, Massachusetts. It’s the first wind turbine in Massachusetts to power a high school.

And I think more importantly it’s the first project in Massachusetts that will fully use their new net metering bill effectively. At the end of the year, the only charges to the school will be for demand and also the customer charge. But this will reduce 100% of the per-kilowatt-hour charges to Holy Name Central Catholic.

And we found that religious institutions are now very interested in being powered by wind. We’ve contacted with five new religious institutions since the installation of this project.

The Hyannis Country Garden project is a very strange project for two reasons. Number one, it really is the first installation of a modern 100 kilowatt wind turbine. We used a North Wind 100, manufactured here in New York and Vermont in the lower 48 states.

And why is this so important? This is a perfect size wind turbine for so many small businesses, municipal facilities, waste water, water treatment facilities, small schools, elementary schools, et cetera. So we think it’s very important to show an economically viable wind project in this size range. This was the first one in the lower 48 after the North Wind technology went and tested its (laurels) in Alaska for ten years preceding that.


We just finished, in January, another North Wind. That’s the city - at a high school in the City of Medford. This is the first public school in the State of Massachusetts with a wind turbine. It only reduces the school’s load by about 10% to 15%.

But what it does that I think is more important is it introduces the community of Medford, Massachusetts, which is a community of 3 million people, to the concept of wind turbine technology. And they’re not asking us for larger projects around the city, on golf courses and other municipally-owned properties.


It’s a smaller savings based on the fact that it’s got a slighter lower wind resource than we find out on Cape Cod with the Hyannis project. But, again, introducing this 100 kilowatt product to the lower 48 states is critically important for small businesses, schools, et cetera.


We are now bringing and will complete in August of this year the first - again, another important product. This is a - the introduction of an (ICC) or low wind speed wind tur- wind - a - really a Class IIIA wind turbine rated for low wind speeds.

Important to bring this 50 kilowatt machine into the lower 48 states and show that it is cost-effective both in unsubsidized states, especially with the inclusion of the federal (ICC). This will go up on an apple farm in Western New York - actually right around the corner from my own farm.

And it’s just an important project, again, because small cold storage facilities, small dairy farms, et cetera - this is the perfect size wind turbine for many of them in Western New York. And we’re finding it’s very effective in incorporating with the grid and everything else. So we’re excited to bring this size project to Western New York as well.


There are some other 50 kilowatt technologies on the market. We like this one for a couple of reasons - most importantly that we find, you know, most of the places where this size technology is worthwhile are not up on the ridges where we’re putting big wind farms but have a slightly lower wind resource. And with a larger rotor, this machine can derive more value than some of its competitive machines.

A couple more projects I’ll talk about real quickly. These are actually small wind farms that will be interconnected directly to the grid. We are currently developing a four-and-a-half megawatt wind farm in Knox, New York, with the intent of it being owned by Albany County - you know, the actual public government entity.

We see this as a huge market. You know, they’re - most of the big ridges in New York are already being developed by large developers. However some of the smaller windy hills aren’t. We found this is a perfect type of example for a five megawatt wind farm.

And with some of the incentives of putting power directly on the distribution grid rather than a transmission grid, we can show these to be cost effective. We see this as a 450 to 600 megawatt market in the Northeast in the coming five years for small wind farms similar to the Albany County project.

The last case study that I’ll walk through with you is Fox Islands Wind. One of the reasons I threw this one up - this is a project we’ll install in August and September of this year. Again, it’s a four-and-a-half megawatt wind farm. It’s on Vinalhaven Island off the coast of Maine.

What’s significant is that Vinalhaven Island is run and operated by a rural electric cooperative called Fox Islands REC. They - the LLC is partly privately owned and partly owned by the rural electric cooperative. We’re delivering this four-and-a-half megawatt wind project this summer.

It’s the first commercial scale wind project on the North Atlantic Islands, first to use RUS funding -- Rural (Utilification) Service funds -- and USA and private equity all in conjunction. And market growth - the Atlantic Islands are an ideal place. We’ve found 30 North Atlantic Islands, all of which have wholesale power costs more than 25 cents a kilowatt hour.

And so basically we’re looking at them and saying, even though it’s a little more expensive to build on an island, we can still deliver levelized power costs far under what they’re currently importing power from the mainland for, or producing it with their own diesel generation.

I included a list of our projects and really there’s only one reason why I included this - is that if you look at this list, what you will see is that we are working with the broad range of retail electricity consumers. No one is excluded.

We are working with industrials, we are working with people in the leisure industry, we’re working with water treatment and municipals, we’re working schools, hospitals. We’re with the (Mass) State Transit Authority, which is the third largest public transit authority in the country. Industrial parks, counties, schools, et cetera.


And that’s the end of my presentation for today.

Robert Putnam:
All right. Thanks a lot Kevin.

All right. So I’d like to address a number of questions to the panel of speakers.

The first question I’ll ask is there was an incredible presence of other companies and technologies -- many or most of which might be international -- at Wind Power ’09, including rooftop systems. And it still seems that it may be a Mom and Pop industry. 

Beyond the major players it’s hard to identify those and so - this is a very convoluted question, but it relates to testing, certification, you know, the reliability of import technologies. 

Could someone comment on that?
Trudy Forsyth:
This is Trudy...

((Crosstalk))

Trudy Forsyth:
...let me take a stab at it. 

First off, anybody who is putting a turbine on a roof is not doing it for energy production. The wind resource on the roof is very low and the turbulence is very high. That is going to impede the amount of production and the lifetime of the turbine system.

Second off, the import market in general - there are countries in Europe that have (feed-in) tariffs that are pretty lucrative. But in general when you look at the policy that’s here, particularly with the investment tax credit, it’s an attractive marketplace for lots and lots of people.

Unfortunately, many of the turbine systems that are coming into the marketplace are really not quality or certifiable products. We saw this happening in 2005 in the marketplace and the AWEA is a big huge group of people. It’s the Department of Energy, it’s the American Wind Energy Association, it’s the small wind manufacturers, it’s the state energy offices with incentive programs. 

(Unintelligible) hard to stabilize the market by having a standard, having test entities test to that standard, (unintelligible) body who can certify the test results.

Robert Putnam:
Yes, so, you know, others can comment. So anybody can be a member of AWEA and anybody can exhibit and promote their technology. Then how do we - it goes back to the certification question, but how does a customer or a co-op or a consumer-owned utility advise their customers in terms of, you know, what are reliable products?

Because one comment was that it seemed like the Chinese products were fairly cheap compared to US product manufacturers. And - so how do we provide the proper advice to our members to say, “Well, this is a good product. This is not. This is what you should look for”?


You know, what advice to you give to consumer-owned utilities in terms of, you know, which products are reliable, credible, you know, et cetera?

Trudy Forsyth:
I’ll give you my answer and then open it up to the committee. Clearly anybody who has got a certification to the International Electrotechnical Commission Standards - like, for example, Germanische Lloyd is a certification agent. That’s a good product. And in the future anybody who has an SWCC credential is also a good product.


In the short-term, the states with incentives have been creating their own list of reasonable turbines. California has done that, New York has done that, Wisconsin has done that. So I think that’s a short-term solution, really, waiting for the SWCC.

Man:
I would jump in on that and just say, you know, in simple, “Don’t do it on your own. Don’t make those decisions on your own. You should really be looking towards experts whether that’s at the state energy level, whether that’s someone in the industry that, you know, can provide you effective advice.

But I just think, you know, one of the things we run into pretty regularly is new players in the market and groups that are not well educated in the technology or in the development process that are walking in and giving bad advice to utilities, end users, and everyone alike. So I think it’s important to seek advice from, you know, people that have, you know, at least whetted their appetite for this stuff over some experience in the years.
Ron Stimmel:
This is Ron Stimmel with the American Wind Energy Association. I should just add that there are - there are certain questions any legitimate manufacture should answer about their product. You should always be able to find at least one year worth of kilowatt hours of production in the field in a power curve and be able to, you know, hopefully be able to find other installations where they will allow you to contact that user to find out about their product.


It is a challenge, especially from the American Wind Energy Association, because we are - we aren’t a certification body. I mean, like somebody said, we - pretty much anyone can be a member of AWEA because the moment we start screening members, that’s the moment that we become liable for any members that we do have.


So it is a challenge. But hopefully with an investment of tens of thousands of dollars, the consumer will do the research. And it’s our job, at AWEA at least, to make that information available.
Man:
Any other comment on that? What about - where’s the progress going on standardized performance metrics? I’ve read about - based on rotor diameter and other - how do we compare all these claims by various small wind turbine manufacturers in terms of, you know, what they can produce?

Trudy Forsyth:
You could get - this is Trudy again. You could get a rough estimate of kilowatt hour production based on rotor select area from our small maps that are within the small wind consumer guides.

The most important and challenging thing for small wind is to make sure that your turbine isn’t having the wind blocked in its prevailing direction by a tree, a barn, a silo, a house. And we recommend that the turbine be installed two times the tallest obstacle in that prevailing wind direction. This is called micro-siting.

Different states have developed some interesting programs. For example, the State of Wisconsin, they train people to be wind site assessors and they get paid two-thirds by the Focus on Energy program and one-third by the consumer. And then they go out and create a report on micro-siting and where is the best place to put the turbine and which turbines you can consider. And of course the taller the tower, the more productive the turbine system is going to be. And they put that in a nice report.


In the future the Department of Energy is co-funding the development of a micro-siting economic school that will be available for consumers to use to get a - I would say an approximate set of information on productivity of a turbine system. We know that winds - the wind speeds vary by up to 20% per year. So it’s not really something that you can identify down to the last kilowatt hour.
Robert Putnam:
Okay. Anybody - any other comments on that?

I think related to that, there’s a question about - is noise or sound still an issue and how it compares to large turbines that have sensitive receptor.

And related to that, what are the primary environmental or siting issues, permits, and wildlife impact with small wind versus large wind?

Trudy Forsyth:
Well I’d answer for me again, but I want to give my fellow panelists an opportunity to chime in.

Man:
I think, yes, I mean, obviously sound is an issue. Every machine has a different acoustic profile and a good developer or a good installer is going to appropriately place the machine so that it has a next to zero nuisance factor on any owner of the project or their neighbors. So it’s just something that has to be evaluated on a case by case basis, you know. But generally speaking, an appropriately sited turbine has a very low nuisance factor in terms of its acoustic profile.

So, yes, noise will always be a factor when you’re talking about mechanical equipment and when you’re talking about spinning blades through the air. I mean, it’s a - not a zero sum game. So there always will be an impact. It just needs to be appropriately sited and that can be mitigated.

Trudy Forsyth:
The other thing I would add is that we’ve been doing research in the field of aeroacoustics in the early 2000s. And the results of that research is (better) in at least US manufactured product that was co-developed with Department of Energy Funds.

In terms of environmental issues in small wind -- and small wind for Department of Energy is defined as 100 kilowatts and less -- we really don’t know of any issues of wildlife interaction problems. We actually know that in Maryland there’s the Eastern Neck Wildlife Refuge and some songbirds built a nest in the shaft of the tail base and seemed to coexist very peacefully with the small wind turbines. And at that site, of course, they were looking for problems with birds and small turbines.

Robert Putnam:
Okay. Anybody else with a comment on that subject?

Brent Summerville:
This is Brent Summerville. 

I would say from the - what I’ve seen of ordinances controlling wind turbine installations, it’s fairly common at the small end -- maybe 100 or maybe even 20 kilowatts and below -- are typically permitted use.

And the siting of the turbine to mitigate impacts is typically just controlled by setback requirements only. And when they do break certain thresholds it - more in-depth environmental studies are triggered.

For the larger turbines such as the modeling of (shatter flicker) and noise impacts below that threshold is negated primarily by proper setbacks.
Robert Putnam:
Okay. Let me ask one last question and then I’ll open it up for the panelists to provide any further comment - final comments.

How is the market for turbines between 100 kilowatts and one megawatt being captured? This would be, you know, again we’re talking about maybe small turbines and connected to distribution systems.

But we’re also talking about, you know, one or - a single one or two megawatt turbine connected to a distribution system. You know, how are - how is that market being addressed? It seems there’s a gap. There’s always been a gap and, you know, how is that being captured in terms of when we discuss these subjects?

Ron Stimmel:
This is Ron Stimmel with the American Wind Energy Association. My colleague here at AWEA, Kathy Belyeu, publishes an annual - actually, quarterly market - or, I’m sorry, a statistics report. Her annual one just came out a couple weeks ago and it does - she covers everything from 100 kilowatts and up. So that does cover that.

The fact is that I just don’t think that segment of the market is very large. There’s been a lot of studies showing that there’s a lot of potential but that - we do, in fact, capture that market in our statistics anyway.

This report will also answer one of the other questions, I think, that a listener posted, which is how big is the small wind market compared to the large wind market. I can answer that really quickly. Seventeen - about 17 megawatts of small wind was installed in the US last year and about 8500 megawatts of large wind was installed last year. So that’s less than 1% but that’s largely because, you know, large wind is growing so fast.
Man:
I would jump in there as well and just say that I think you have a re-evolving market for what I call mid-size wind turbines. You know how new market entrance in 225 kilowatts, 400 kilowatts, 600 kilowatts, 900 kilowatts, and one megawatt machines.

For the first time - and one of the slides I usually do, but for - in my presentation is - we like to follow a process we call “match the rotor to the load,” which is for a retail customer we can put a good technology, appropriately sized to the amount of consumptive load at a retail customer.

And by doing that you need technology across the board, really from, you know, in our mindset really from 100 kilowatts you need it broken up all the way up to, you know, utility scale one-and-a-half megawatt or larger wind turbine.


And what we have now is new market entrance in all those different size classes. And one of the really nice things about them, as they seek to establish traction in the marketplace and also seek to establish a reputable product in the light of a smaller balance sheet than a General Electric or even a Suzlon, some of the second tier sort of manufactures of utility scale machines, is they are offering things like 95% availability, 95% power curve, and reasonably priced five-year warranties.

These things, as this market evolves, for let’s call them smaller wind projects -- not necessarily using small wind turbines but with - for smaller wind projects -- you do have a number of players. And for the first time in my 13 years of going to AWEA, you have a significant quantity of manufacturers wholly dedicated to what they’re calling “the community wind niche” in the American wind market.


So I think it’s an evolving market segment. I think you have a number of really high quality technical designs. And the hope is that some of these companies can come in with the business acumen to bring that product to market and show it to all of those, like I’ve said, that need that size wind turbine.

Trudy Forsyth:
And this Trudy and I would just add that the Department of Energy has been studying this market for the last four years. 

We think it’s a strong market and we’ve had a series of analysis done on the market. And we show 100 gigawatts of potential of that market today - when, if you improve the existing technology to take into account the technology changes that have happened in the last ten years, an additional 100 gigawatts of potential. So from my perspective, this is a huge and growing market niche.

Robert Putnam:
What concerns should utilities have over the application of refurbished turbine in that size range? Which I would think would be a significant part of that market right now.

Man:
I don’t think the utilities should have a specific concern. All of us need to use UL1741 for approved interconnection devices and no one should have a concern. So they should be looking to make sure that the manufacturer has a solution for a UL listed device in between the turbine and any of the utility’s infrastructure and they should be fine - with the exception of some of the (anti-islanding) and those types of concerns which need further modification to the system in order to be effective in this - in the distributed setting.
Tom McDermott:
This is Tom from (UWEC). IEEE1547 standard, again, specifies the types of commissioning tests and other requirements. And so to the utility, it wouldn’t matter, you know, whether the turbine was brand new or refurbished.

Another comment I wanted to make in response to the previous question is that a lot of the inquiries we’ve had on distributed wind projects for utility scale haven’t gone forward in the last few years because the turbines of that size weren’t really available. It had all been bought up and booked years ahead of time for larger scale wind plans. So the new players, the new brands, are going to, I think, loosen that up in the next few years.

Charles Newcomb:
This is Charles Newcomb with Next Gen. And I would echo that - the previous two comments - that there’s some - a number of companies accessing the (Schweitzer) engineering lab relays in order to meet these new 1547 requirements. And they’re readily interfaced with the turbines from an (ESDOT) perspective.

There’s also an interesting re-powering that’s happening in Europe that’s not happening in the US. In the US, because there are fewer space constraints, it seems like the players who own lots of these mid-scale machines are letting them simply age happily into their golden years. Whereas in Europe, because they are space-constrained, there’s a lot of talk about decommissioning units in order to put in larger units. And as such, we may see a number of units come in from Europe.


The important thing is when you’re partnering with people bringing equipment over from Europe is that you’ve got a good refurbisher, and there are some good refurbishers out there for sure. Not to plug anyone specific, but if you went to (Howard), South Dakota, for example, you’d find a great refurbisher. And then there’s some that are not as - quite as good. So it’s important to find the track record of people refurbishing equipment and making sure that they’re paying attention to (interconnection sheets).

Man:
This is probably beyond the scope of this webinar, but the advice you’d give to someone that’s trying to consult with their customer on whether or not they should install a system of that size, a refurbished turbine particularly - whether or not it’s reliable, economical, you know - what is - what can we say about the track record in terms of the economic life of, you know, refurbished turbines at this point?

Charles Newcomb:
This is Charles and I would use the Livingston wind farm example in Montana as a fine example of some equipment outlasting other equipment. The (Windmatic) turbine (65KW) that you’ll see as you come in from the South side of Livingston - that’s pretty much the last machine to survive the, whatever, the 15 plus years of the wind farm there. All the rest broke down in the extreme winds down in that little valley there. It’s a neat example of the survival of the fittest wind turbines, and as such that turbine enjoyed some great popularity as a refurb model in Montana for a small community scale project.

So I think to some degree you can ask around in your area and see what types of equipment people are putting in. There’s a lot of (Nordtanks) that people are really happy with. There’s a lot of (Micons) that people are happy with. I think contacting state energy offices would be a fairly safe way to access that information.
Man:
Okay. Let me open up the floor to any final comments by any of our speakers and then I might ask a final question or we might sign off. So, anybody have any final comments?

Charles Newcomb:
You know, there’s also - this is Charles one last time - there’s a lot of - there was some talk earlier about new machines coming in and state ener- or, the California list or the New York list or other lists and the buyer beware and the need for certification. And as - you know, I’ve been in the business for not as long as some, for sure, but long enough to have seen some pretty horrible technology come down the pike.

And I would just encourage people to remember physics, that there is a (best) limit out there that describes how much energy can be extracted from the wind, theoretically. And hewn you see somebody violating the (best) limit (DETZ), then that should be a clear indication that it’s not a great technology.


There’s a lot of claims being thrown around these days about performance. And, always ask for documented test results from a reputable agency. I’ve been a firm believer in that for sure.

Robert Putnam:
Any other comments? There was a question about expected timeline for finalizing the AWEA’s small wind standard. Is - do we know that? Ron?

Ron Stimmel:
Trudy actually may have a better update than I do.

Robert Putnam:
Okay.

Trudy Forsyth:
Okay. This is Trudy. 

And Wind Power there were a series of meetings and the decision at those meetings was that the AWEA Small Wind Committee would finish their standards -- and they’ve collected a number of comments and they’re going through one final revision -- and that is due to the AWEA Standards Coordinating Committee on June 3. The Standards Coordinating Committee is the entity that is invoking the (ANC) standards process and they are estimating that they’ll be through with their review by June 12. Those are the best - that’s the best information I have now.

Robert Putnam:
Okay. Well I want to thank all the presenters and all the participants for sticking with us. And I thought it was a very informative and successful webinar.

We look forward to your participation next month in our June webinar on CREBs and PTC implementation.

And thank you very much. Go to the repartners.org website to download presentations from previous webinars. And this webinar should be posted in the near future.

And, again, thank you all for your participation. That’s it. Bye.
Man:
Thanks.

END

