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Erin:
Good afternoon. My name is Erin Nobler from the National Renewable Energy Lab, and I’d like to welcome you to today’s webinar entitled Energy Efficiency in Higher Education.  We’re excited to have you with us today.

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


I want to mention that this webinar will be recorded and everyone today is on listen-only mode.  You have two options for how you can hear today’s webinar.  In the upper-right corner of your screen there’s a box that says audio mode.  This will allow you to choose whether or not you want to listen to the webinar through your computer’s speakers or telephone.  As a rule, if you can listen to music on your computer you should be able to hear the webinar. 

Select either ‘Use Telephone’ or ‘Use Mic and Speakers.’  If you select ‘Use Telephone’ the box will display the telephone number and specific audio PIN you should use to dial in.  If you select ‘Use Mic and Speakers’ you might want to click on audio setup to test your audio.

We will have a question and answer session at the end of the presentation.  You can participate by submitting your questions electronically during the webinar.  Please do this by going to the question pane in the box showing on your screen.  There you can type in any questions that you have during the course of the webinar.


Our speakers will address as many questions as time allows after the presentation.


Before we get started with today’s presentation I’d like to introduce Molly Lunn.  Molly is a program analyst with the US Department of Energy Weatherization and Intergovernmental Program.  She will give you a brief description about the WIP’s technical assistance program and other upcoming webinars in this series.  Molly.

Molly Lunn:
Hi everyone, and thanks Erin for that introduction.  Welcome to today’s webinar on States & Energy Efficiency in Higher Education.  As Erin said I’m Molly Lund with the Department of Energy State and Local Technical Assistance Program.  I want to thank you all for joining us today.

As some of you may know higher education represents over $5 billion of square feet of floor space, and that ultimately results in about $14 billion annually of every costs, so on the one side that’s a challenge, on the other side it’s an opportunity certainly; particularly since colleges and universities hold such unique places in our communities as civic and academic and cultural stewards as well as opinion-shapers.  They’re really a great place for State governments to engage with and try to assist them in promoting energy efficiency.


So before we dive in I do just want to give a brief introduction to the technical assistance program here at DOE.  TAP provides State, local and tribal officials with resources to advance successful, high-impact, long-lasting, clean energy policies, programs and projects.  


So we do that in a couple of different ways.  We focus on five key priority areas: strategic energy planning, program policy design and implementation, financing strategies, data management, and EM&V, and energy efficiency and renewable energy technologies.


In today’s session we’ll touch a little bit on sort of the programmatical affect of the higher education space; how States can develop programs to work with with higher-education facilities, as well as the technical aspects, so hitting sort of two of our priority areas here.


Within each of those priority areas we develop resources, facilitate peer exchange and trainings – like today’s webinar – and then we can also provide one-on-one assistance.  So the level of effort can sort of vary in that space, but we do try to focus on high-impact efforts and areas where there are really opportunities for replicability for other States and locals.

So the next slide dives just a little bit deeper into both the program design area as well as the technologies area and some of the resources in trainings we have available there.


So first I want to call your attention to some of our upcoming webinars we have on TAP.  Our next webinar that’s focused specifically on technologies are how States can work with emerging technologies in the clean energy space: that will be later this month on the 15th.  


And then next month, in September, we’ll have the next in our series focused on specific sectors, like today’s.  Next month’s will be focused on how States can work in the water and waste-water treatment facilities space.  So I encourage you to join us for those.


I also want to highlight some of the ways that you can partner with us here at DOE, both through the Better Buildings Challenge and Better Buildings Alliance.  They are ways for State governments as well as universities to become partners and I encourage you to visit our sites here to learn more about those opportunities; and as States, to learn opportunities for the higher-education facilities in your States.


Finally, we have a whole host of resources available for States and higher-education facilities.  First I want to highlight an implementation model from UC Irvine.  Implementation models are sort of a key part of the Better Buildings Challenge.  These are where our partners share their real-world successful approaches to overcoming barriers to energy efficiency.  So these are sort of key studies models that outline the process that they went through and identifies the specific tools and documents and steps they used.  So you can access that online for UC Irvine’s approach.


Our Building Technologies Office also hosts a range of resources for the commercial building space.  And then a couple of resources that will be highlighted in the presentations later on include NREL’s Climate Neutral Research Campuses site, DOE and EPA’s Labs for the 21st Century, and FEM’s Best Practices Guide for Energy Efficient Data Center Design.  These are sort of areas that are really key for higher education.


And then finally our Solution Center, which is our online site, features resource portals for our different priority areas.  And we’re working as we speak on beefing up our policies and programs as well as our technology deployment portals and those will be live later this year.


So, you know, I encourage you to tap into all of these opportunities.  The best place to go just to start is, as I mentioned, our Solution Center.  You can also submit your application for assistance on that site as well as access the different resources.  And then please do sign up for our TAP Alert – this is our mailing list – and how you can stay up-to-date on everything that’s new.


So thanks again to Erin for hosting today’s session.  Thanks Caleb Rockenbaugh from NREL for providing his technical expertise.  And also much appreciation to Andrew and Len and Renee for providing their real-world experiences for you all working at the State level with the higher-education sector.  You know California’s Higher-Education Statewide Energy Efficiency Partnerships, and North Carolina’s Public Building Energy Efficiency Program, including their energy challenge for UNC, are their great examples of successful ways that States and their partners can promote energy and cost-savings in higher education.

So thanks to all of them and to all of you for joining us.  And I encourage you to just take a few minutes at the end to fill out the feedback questionnaire.  We do really develop these resources to make sure they’re useful for you all, and so your feedback is the best way to do that.


So, thanks very much.  I’ll turn it back over to Erin.

Erin:
Great.  Thank you, Molly.  So let’s go ahead and get started with today’s presentation.  I would like to introduce today’s first speaker, Caleb Rockenbaugh.  Mr. Rockenbaugh is an engineer here at the National Renewable Energy Lab.  Prior to joining NREL, Caleb has worked in the design and construction of high-performance buildings with the focus on whole-building energy simulation.


His experience includes net-zero energy residential and commercial buildings, high-performance schools, as well as data centers and lab facilities where he has worked to minimize energy use and to incorporate and maximize renewable energy technologies.


Caleb is a registered Professional Engineer, a LEED-Accredited Professional, and a member of ASHRAE, ASES and the Colorado Renewable Energy Society.  Caleb.

Caleb Rockenbaugh:
High everybody.  Good afternoon – or morning – as it may be.  What we’re going to do today is talk about energy efficiency in data centers and laboratories as they are often a integral part of most high-education settings.


Next slide, please.  Some of the things that we’re going to be going over today are shown here.  First we’ll get an overview of the NREL Climate Neutral Research Campuses website, which outlines a five-step process and provides some tools for developing an actual climate action plan, and it covers some various research campus types; including Federal, State and Local government, academic universities and colleges as well as private-sector industries.

While higher-education facilities have many efficiency opportunities in common with most commercial office buildings; there are significant opportunities that exist in the areas of data centers and laboratories; again, each kind of typical of – in these settings.


This will lead us into an overview of these high-energy users of data centers and laboratories, followed by an introduction to energy efficiency opportunities in both of these facilities.  


Next slide, please.  So here’s a snapshot of the Climate Neutral Research Campuses website we’re working with here at NREL.  As mentioned, the website here shows a – provides a template process for developing and implementing a campus-wide climate action plan.  And the five-step process that’s shown included determining the baseline energy consumption of the campus, analyzing technology options available at the site, preparing a plan and setting priorities, and then implementing a climate action plan, as well as describing the measure and the evaluation process associated with this climate action plan.


During this presentation we’ll focus primarily on the first two here.  Starting from the top: Determining the current energy consumption – or determining the baseline energy consumption, rather.  What this does is it provides the important first step to just understanding how your facilities are using energy on the campus and where you might be able to go from there.

As stated in the Educational Professionals Practical Guide for Reducing Campus Carbon Footprint – which is linked to here on the website – the baseline inventory provides a common dataset for establishing benchmark and priorities during the strategic planning stage and a means for estimating associated resource costs and benefits.


Under this section you’ll find descriptions of research campus types – which are described above – key terms and definitions, and the last one I want to approach, as well as the discussion inventorying greenhouse gas emissions.

Along with this there’s actually a sample carbon emission inventories and planning resources provided.  


Next slide, please.  Next up is a discussion on the various technology options that might fit into a campus climate action plan addressing the following energy sectors on the campus described by people and policy, buildings, transportation, energy sources and offsets and certificates.

Starting with the people and policy; here’s where you kind of formulate the policies that often have a long-term effect on energy consumption.  It identifies some of the human behaviors that can lower energy use and associated greenhouse gas emissions and includes things like energy conservation from the people’s perspective, which allows you to both educates and engage the occupants, provide feedback to the occupants and recognize individuals or groups for this accomplishment.


Flexible work schedules, telecommuting, land use and planning, as well as space planning are some of the things considered here under the people and policy.


Moving onto the – an obvious energy user with buildings.  Buildings in research campuses – especially laboratory buildings – often represent the most cost-effective opportunities for reducing energy use and associated carbon emissions.

Some of the things to consider here that are described more include energy efficiency – energy efficient building management, as well as new design considerations for new facilities being built on the campus. 


Speaking of energy efficient building management; it’s kind of the first step towards climate neutrality.  Metering energy use on campus provides a big opportunity to understand how individual facilities on the campus setting are actually contributing to overall energy use at the site.  

And with new building design, as many of you hear about, there’s certification programs such as LEED and Energy STAR that helps guide energy efficiency in these settings and can offer many opportunities to reduce the per-square-foot energy usage on your campus while the campus grows itself.


The next one involves transportation.  Transportation to and from and within a research campus can be a major contribution to energy consumption and the resulting carbon footprint.  The CNRC website here that we’re talking about encompasses all these things and included additional information related to the actual energy sources that the campus is using onsite and provides opportunities to discuss central plant and fuel uses, smart grid, as well as ways to integrate real energy technologies within the campus setting itself.


And the last point addressed under this section – actually, if you move onto the next slide – the last point described in the section are with regard to offsets and certificates.  Carbon offsets are typically less expensive than installing hardware, undertaking large capital improvements.  But as that – the carbon market develops those economies can certainly change.

Let’s move onto the next slide, please.  And I’m going to have you click it one more time just to show the typical office building use there.  We emphasize – and we’ve talked a little bit about the energy impact that laboratories can have on the campus setting.  As shown here, this is a peer dataset from the Labs21 Benchmarking Database.


And as mentioned, you see the typical office building down there, which sits at about 100K BTU per square foot per year – also referred to as ‘Energy Use Intensity.’  And with these peer building sets these laboratories, ranging from twice to nearly eight times as much the energy use ability.  And while laboratories have specific needs within them LEED ______ high-energy use, they also offer some of the greatest opportunities for energy savings on the campus setting.

Next slide, please.  Shown here are some of the tools available at the Labs21 website that will provide useful information for anyone developing energy plans at the campus setting.  The information resources includes design guides, case studies, best practices guides, as well as technical bulletins on emerging technology.  


Design process tools, including environmental performance criteria discussing part of the Labs21 program, is included, as well as the Labs21 process manual itself.


Next slide, please.  Here we’ll take the time to actually discuss some of the energy efficiency options that you’ll find at most laboratories.  People that work or have worked in the laboratory setting in the past, you know that the ventilation rates in laboratories are often one of the highest energy components out there.  

Reducing ventilation and air change rates to the lowest safe levels and avoiding single-pass air through the laboratory when possible results in – can result in an energy-savings opportunity.  Along the same lines, the exhaust rates used in laboratories offer the same sort of savings opportunities.


As mentioned, the Labs21 website offers these best practices guide and describes in detail what the opportunities and the hows – 

 Molly:
Just one second – sorry – you’re cutting in and out a little bit, so maybe – I don’t know if you need to get a little closer to the speaker – folks are just having a little trouble hearing.  Sorry about that.

Caleb Rockenbaugh:
Okay.  Sorry about that.  I’m as close as I can get I think.

Molly:
Okay.

Caleb Rockenbaugh:
Apologize for that.  So ventilation rates in laboratories as well as exhaust rates, reducing the air-exchange rates and ventilation rates to these offer these opportunities and, as I was mentioning, the Labs21 best practices guide on the Labs21 website gives full detail on how-to and how to implement some of these different strategies and how to go about evaluating them.


Another option – there’s a tendency for engineers, like myself, to oversize the systems that are actually serving these facilities and actually right-sizing the equipment offers opportunities for ongoing energy efficiency within these settings.


Reducing the re-heat in HVAC systems – this kind of get into the details a little bit about the HVAC system itself, but what it comes back to is actually considering and coordinating with some of the types of spaces that ______ so you’re not cooling the air to provide ________ to one place while you need to actually warm the air back up in another place because of overcooling.  


Designing for low-pressure drop fan systems such as duct work in laboratory settings as well as piping _____ with a fan and pump in ________.  


And energy recovery.  Often times – or sometimes we’ll overlook laboratory settings because of potential contamination issues.  It actually offers a large opportunity in most every laboratory setting, and these energy recovery types include sensible energy recovery entity and uses – you can use e-pipes and various technologies to actually recover some of this energy and use it within a laboratory space or in spaces outside the laboratory, such as offices that might need additional energy on ventilation, or otherwise.


We’re going to move onto the next slide here.  And here we’ll switch the conversation over to speak about the data centers.  Similar to laboratories, energy use in data centers can be excessive with energy use intensities, you know, 10 to 100 times of those of a typical office building.


And again, when you talk about energy use intensities we’re looking at energy use per square footage, and because of the demand for data storage in these small places you can have individual data server racks of 30 kW within just a few square feet of the building.

The EPA actually estimates that data center energy use currently – or electrical energy use – is actually – sits around three percent of the US total.


Some of the power and cooling constraints in typical data centers can both limit the capacity of the data centers and increase the cooling use, with the power constraints being actual power available from the grid on campus serving the facility, might be overloaded just because of the size of the equipment being used on the site itself.

Next slide, please.  Some of the resources, including the Federal Energy Management Program’s Best Practices Guide for Energy-Efficient Data Center Design, describe some of the opportunities that exist for increasing energy efficiency in data centers. 


Some particular sections related to these opportunities include the environmental conditions that the data centers are in, which are described by just temperature and humidity in the data centers, air management, as well as the cooling systems, serving these data centers.  


Next slide, please.  So maintaining the integrity of the data center equipment itself is a central concern to most of the data center and IT operators and is often times used to justify cooling and humidity set points.  Central processing units, graphical processing units and the memory chips themselves represent the majority of the heat actually generated in the data centers and are the main component that’s attempted to be preserved in these environments that are often much cooler and have these tight humidity ratios that often aren’t always necessary.

Let’s move to the next slide.  ASHRAE’s Thermal Guidelines for Data Processing Environments provides temperature and humidity guidelines for actually operating this equipment safely and is typically less stringent than the sometimes arbitrary limits set by data center operators.


As shown here, the recommended temperature ranges in these environments are between 65 and 80 degrees Fahrenheit with allowable temperature ranges of 59 degrees all the way up to 90 degrees Fahrenheit.  And when you think about being in a room that’s 90 degrees Fahrenheit it doesn’t sound appealing, but at the same time data centers are not considered areas that are regularly occupied and this provides the guidelines for actually increased energy efficiency by just allowing that temperature to increase in that space.


Along with the temperature shown here the Richter humidity ranges can go from 60 percent all the way up to 80 percent.  Oftentimes they are maintained at 50 percent humidity; again, somewhat arbitrarily.  And when the data center managers operate at these low temperatures with tight humidity requirements the result is excessive energy use.  So opportunities for increased energy efficiency in these settings are often easy to come by.

Next slide, please.  This is a fun slide here.  This is some work that we’ve done recently here at the lab evaluating various technologies that can actually be used within the data center environment.  And shown here is actually – we’re using a weather file from Boulder, Colorado, and it describes alternate opportunities to implement various cooling technologies; technologies for increased energy efficiency in data center environments while staying within these temperature and humidity ranges required.

Ranging from typically hot and dry climates that require, you know, direct DX coolant to cool and dry climates that rely on – that can rely solely on outdoor air.  You take into account these climatic conditions where the data center exists and implement some of these strategies.  It can actually have a large effect on energy use in these settings.

I think we’re going to go onto the next slide.  As shown in the previous slide this here – this slide here provides the different estimated savings available for this particular data center evaluated in – for Boulder, Colorado.  And what we see for a DX cooling system with no economizer on a per-ton ratio of cooling, constant year-round, we’ve assigned an efficiency COP with a pro-efficient performance of three.  It’s estimated, in this particular data center, that the annual energy use is going to be around 10,000 kilowatt hours annually for this one ton of cooling.


As was kind of graphically illustrated in that last slide, these various technologies provide opportunities to condition the space meeting the environmental conditions for that space for each hour of the year; 24 hours a day times 365 days, you have 8,760 hours in a year.  


And as you see in the slide here we have 25 hours where the DX cooling system is actually need to meet the – based on the local climate – to meet these temperature and humidity set points.

We move on to look at direct – indirect evaporative cooling, coupled with the DX, you add in – you can get a few more hours there.


Moving down to multistage indirect evaporative only, evaporative cooling, evaporative cooling and economizer – this zone five – the zone we’re speaking of is actually on the second metric chart in the last slide – with evaporative cooling and economizer only you’re meeting nearly two-thirds of the time with this technology – approximately 1,000 hours with economizer only, and just shy of 800 with 100 percent outdoor air for the system.


So when looking at the recommended range for this particular data center in Boulder, Colorado, the energy-use savings in this recommended range is all the way up to 95 percent.  When you expand that out to the allowable range for the data centers, which we’ve been talking about, you know, that’s nearly 100 percent – just shy of 100 percent – resulting in significant energy use reduction.

Move onto the next slide.  This slide here shows the energy savings available – and this ties into the last two slides that we were looking at – it shows the energy savings available throughout the US with the economizer cooling only and ranges from, not surprisingly, small percentages in hot and humid climates to very significant percentages in the cooler, dry climates.


Next slide, please.  Here we see – by adding direct evaporative cooling, for instance, to the economizer – the potential energy savings for data center environments increases greatly.  

So when we consider both the climates – the ambient climate, as well as the data center environment itself, coupled with various cooling technologies – the opportunities for increased energy efficiency are – can be huge.  


Next slide, please.  In summary, here are some additional measures to consider when looking to increase energy efficiency in data center environments.  

Starting within the load itself within the data centers, virtualization and consolidation of the IT equipment can result in significant savings within the data center itself; techniques such as a hot aisle/cold aisle layout – which, again, are described in detail in the Best Practices Guide in the ______ document. 

Economizers, as we’ve been seeing – both air site economizers and water site economizers result in significant energy savings in various climates.  Evaporative cooling – discharged air temperature going into the data center – this ties back to the actual allowable temperature ranges within the data center.  If you can provide warmer air to meet the loads within the data center this goes back to the equipment itself needing to work less hard and resulting in increased energy savings as well.


Variable Frequency Drives – VFD’s – on fans and network controls waste heat reuse from the data center as well as field water set-points, high-efficiency equipment, and actually moving the chilled water as close as possible – in the case of water-cooled equipment – to the equipment, is an option.


Increasingly we’ve been seeing a direct liquid cooling being used in data centers, which actually takes – which actually puts the water inside the data center and is kind of contrary to what you think might be safe, but a technology that’s proving more and more to be highly effective in increasing energy efficiency within these environments.

Yeah, and then moving back to the central plant: increasing energy efficiency there at the central plant obviously provides savings down stream from there.


And next slide, please.  Well, that’s actually a wrap.  So I guess we’re going to be saving questions for the end, but I’ll move onto others and we’ll address the questions at the end.

Erin:
Thank you.  And everybody thank you for your patience.  We were having obviously a little bit of technical difficulties but it sounds like the sound was better after a little while, so we appreciate your patience.


So I’ll go ahead and pass it on to our second speaker, Andrew Meiman.  As a principle with Newcomb, Anderson, McCormick, Mr. Meiman is responsible for developing and managing a large-scale, multi-stakeholder energy efficiency program.  His clients include California’s Investor Owned Utilities, higher education, and other private and public sector customers.

Since 2006 he has been a statewide program manager for the University of California, California State University, Investor Owned Utility Energy Efficiency Partnership.  He is a registered Professional Engineer in California.  Andrew.
Andrew Meiman:
Great, thank you.  Go ahead to the next slide.  And actually we can skip that slide since you just covered it.  Yeah, let’s go ahead to the next one.


So today I think we’re going to shift gears here a little bit my presentation, and I’m going to provide you all – try to provide you a broad overview, cover a lot of ground, and give you a sense of what these two higher education partnerships in California are and how they work.  And the two partnerships I’m referring to are the University of California, Cal State University, Investor Owned Utility Partnership – that’s one – so I call that one the UC/SCU/IOU Partnership.  


And then there’s the California Community College, Investor Owned Utility Partnership, which is the CCC/IOU Partnership.  So we’re starting out with a mouthful of acronyms, and I use those just like in the course of my daily life so many times that they become words in my vocabulary.


But what we’re going to do today is I want to give you a bit of history, talk about – give you a description of what the program is and some of the elements, how the programs are managed, typical projects – some of which we are doing are the things that Caleb just spoke of – and how the project’s funding works, and highlight some of the issues and challenges we have.  And I hope that by the end of this you’ll see that this isn’t some magic that only can work in California, and that in fact many of these concepts can be adopted in other States and many other States have adopted these concepts.

And mostly at the end of the day – like anything else – it takes a world to make something happen and a lot of hard work to make it happen. 


Next slide.  And of course it doesn’t hurt to have a proactive regulatory framework and a big chunk of money for energy efficiency incentives and programs.  And so starting out with the big picture here, you know in California the Public Utilities Commission has been, for several years, an advocate for energy efficiency and has dedicated resources to the tune of a billion dollars a year for the past five years and even before that.


And for the next two years – in 2013 and 2014 calendar years – it’s that same level of funding of right about a billion dollars a year.  And the breakup of that funding – and this is just for the investor-owned utilities – publically-owned utilities – also have money in this game – but about 60 percent of that money is in what we call the ‘IOU Portfolios’ – that’s the thing that the investor owned utilities are really on the hook to deliver – the savings – and there are shareholder earnings based on those savings, and so there’s a lot of attention and a lot of rigor in these programs and delivering hard numbers.

There’s also some softer pieces of those programs that are just as important with education and training.  You can see the green pie wedge here – the State and Local government partnerships – which is mostly the area that I’m talking about today – the two programs that I’m going to talk about fit in the slice of pie.  But they actually do pull a little bit from some of the other slices, so it’s not quite that clean.


But the message here is it’s a lot of money and it’s an important piece of the puzzle, obviously.


Next slide.  So the partnership concept really started back in 2003 – at least the current concept in its form – in preparation for what then was going to be the 2004-2005 energy efficiency program cycle, and this started out as just the University of California and Cal State University getting together and trying to figure out a better way to do energy efficiency and integrate with the utility programs. 


That was sort of the demo years of the partnership – the pilot program – it was bigger than a pilot and we actually had a lot of savings in those first couple years – but we learned a lot and really set the groundwork for what became the statewide partnership model that in 2006 was rolled out into the community colleges – of course the UC/CSU partnership continued – and it also – the same concept and model was applied to the California Department of Corrections and Rehabilitation – CDCR partnership – and the State of California – parts of the State of California that were not under any of these previous three.

And this is definitely a partnership between the investor and utilities, the partners – and I should have put logo of the California Public Utilities Commission on here as well because they were absolutely an important player in the State of California in general.


So, next slide.  From the university side, you know, there are a couple of big compelling reasons why this partnership around energy efficiency made sense – not in the least because they use a lot of energy – and Molly referred to the numbers nationwide and certainly California is a healthy piece of that nationwide number, and it’s big and there’s a lot of building space out there, spending a lot of money, using a lot of energy.  And, you know, in California – in this partnership anyway the energy spend for the split between UC and CSU is two-thirds UC and one-third CSU; that kind of reflects the nature of the campuses with the University of California being more research intensive, so a lot of that labs, again, like Caleb was talking about.


The other really important piece is that both systems have aggressive energy and sustainability and climate goals, and they recognized early on that energy efficiency is a primary mechanism by which to accomplish those goals.

Next slide.  California Community College, also obviously statewide, and many of the same drivers at a fundamental level as the UC and CSU’s use a lot of energy.  They are definitely more spread out; they have some unique aspects in the partnership – the CCC/IOU partnership was tailored to recognize and really address some of those unique aspects as well, which is also a fundamental concept here throughout that, you know, while there are things that we try to capitalize on and do the same, you know, we recognize that partners – and the utilities and everybody recognized it – there are specific needs in these different situations.  So, you know, it’s always a balance of trying to do – take advantage of doing things at scale and consistently, but also recognizing individual uniqueness and things that will work well or not in others – other areas.


We can go to the next slide.  Actually the next few slides really just give an overview of partnership accomplishments in terms of hard energy savings.  And the three main metrics that we look at and track over time here are kilowatt hours, kilowatts, and therms. 


And so this is the kW reduction each year.  You know, the green is the UC/CSU and the blue is the CCC – and you’ll see in this series of slides that in 2005 and ’06 it was just UC/CSU; 2007 CCC came on.  You know, it’s interesting to see over time how each individual slice has grown, and that is reflecting of kind of firing on all cylinders; you know, as you get going you can do more in a year, and the cumulative trend is also growing.

The other thing to notice on this chart – and the other next couple charts – is just a ratio of this usage – the CSU/UC partnership versus CCC – you know, about one-third, two-third or 75/25 kind of ration.


Next slide, please.  Yeah, this is the kilowatt hour savings.  You can see that it’s a similar kind of ratio there; a little more one the kilowatt-hour side here toward the 75/25.  


And next slide.  Therms.  Therms are always a challenge in California – the therm savings.  But we really have managed to find a lot of it, and a lot of that had to do with types of projects – particularly some of the things that Caleb was talking about, and we’ll hit later. 


I guess the bottom line from all three of these slides is that it’s a lot of savings – there’s a lot of energy to save out there and we’ve captured a lot, but every year we seem to find more and we’ve continued to build that track record of savings and deliver the savings through this partnership.


Next slide.  We’ve talked a little bit about, obviously, what goals are here already just in terms of showing the energy savings but that is the primary design of the partnership is to deliver energy savings for the universities and for the utilities.  In order to do that you’ve got to have the funding and the support structure in place, and provide this – part of the goal is to provide a comprehensive framework for their sustainability policies, and all this was designed in from the beginning, you know, in addition to the outreach and education for the partners to really understand what it is we were trying to accomplish was – that was also a key part of the program design here.


The way that we accomplish these goals really, at a very high level, is through three main types of projects: those would be retrofit projects, commissioning projects – and we have a particular flavor of commissioning that we call ‘monitoring-based commissioning’ which is actually built off of some past work in other universities – Texas and other places – early on, but really kind of became it’s own thing within the partnership – UC and CSU partnership – as a specific program offering.


New construction is also part of the partnership, and of course the training, education and outreach element is very important.  So we deliver the program through those four channels – three project types and the one education and training component.

Next slide.  Looking forward – well, we’re half-way through 2013 now, and we’re actually making some good progress on these goals, but it’s big still.  We’re looking to save a lot of energy again, you know, over 70 million kilowatt hours in two years, and we are fortunate to have a nice incentive budget to work with to accomplish those savings and – don’t forget the therms – the 5 million therms – that’s a big number as well.


A couple of the key things that we’ll talk about later and how we’re going to get there is the University of California has a thing that they call ‘The Statewide Energy Partnership Program,’ or SEP/SEPP – depending on who you talk to – and that is a nice confusing acronym in the partnership because we call everything a partnership – but it is sort of a distinct thing that they have done to identify projects and dedicate funding; so that, I have a slide on later we’ll get to.


On the CSU side of things we have – they’re just embarking on a new initiative to establish a revolving fund and also identify projects.  So there’s sort of these programs within the program that are really keys to its success.


On the next slide the California Community College also has a fairly big goal consistent with the scale of the partnership – or the scale of the university system and their energy use, but that’s a big goal for them as well.  And they also have some of their own kind of sub-programs, if you will; one of which is something fairly new called ‘Proposition 39,’ which has now turned into State Assembly Bill 73, which is really looking like it’s going to provide some additional good money and take this partnership to the next level and we’ll, I think, be exceeding these goals by far with that money.


Next slide.  Shifting a little bit here to the program management topic.  Like I mentioned before we do try to find common elements across the partnerships and be consistent where possible.  And so some of those elements are the management structure, the types of projects and how we deal with projects.  Obviously the incentive rates is a pretty easy one to make consistent.  And then some of the core processes by which things happen in the partnership are also standardized as much as we can.


Next slide.  We have a three tier management structure, which sounds kind of like a lot of tiers but it actually isn’t; it’s pretty flat.  We have an executive team, a management team and then we have sub-teams, which are essentially management team folks that are grouped in smaller groups but it’s the same people; so really they’re kind of like two main groups of folks – the exec team and the management team.


The executive team, as you might expect from the name, provides the overall strategy and policy guidance – basically anything that has to do with partnership agreements at the State level and anything with the Public Utilities Commission and policy, that’s really dealt with at executive team.


The management teams are where all the work gets done, and that’s where – not that the executive teams don’t do work, in case any of them are on the line – but the management team really is day-to-day issues and is where we do the work.  And there’s a representative from each of the investor-owned utilities and each of the partner organizations; sometimes there’s a couple representatives but we try to keep it pretty focused so that we can actually get stuff done.  And we really at that level are driving the program.


We have training and education teams and outreach teams and marketing teams – and the names change a little bit and the focus changes a little bit across the different partnerships, but generally that’s the getting the word out, educating folks and driving project development and giving people tools in which to develop projects.

And, as I mentioned, we’re trying to get consistency wherever possible and we’ve got consistency on a couple of levels.  We’ve got consistency across partnership, and we also have consistency across utilities, which is kind of a unique one in that we do have four investor-owned utilities this year that, prior to the partnerships, you know, they did some work together but this has been an area where, because of the statewide nature of the customer, they have really endeavored to work across utility territory lines to make consistent approaches to things, and that fits very nicely with what CPUC is trying to do and also – you know, kind of the broader of the utilities now in – across some other programs like Savings By Design, which is for new constructions – a statewide program.  So it’s been a really great sort of mutually beneficial process to have that going forward at the same time.


The next four slides – I’m not going to go into detail, these are really reference slides or you all.  You know, the investor-owned utilities have three main roles as the utility program manager really; they are on the hook with the CPUC, so it’s really, you know, at the end of the day – with the commission at least, it’s their show – they provide a level of due diligence review of the projects, which is a key part of the program for the savings claim, but also for external financing.  And of course they have program managers and account representatives that are really part of delivering the messages and the program and keep in touch with everybody.


Next slide.  For the system offices – as we call them ‘The University of California Office of the President,’ ‘The California Community College Chancellor’s Office,’ and ‘The Cal State University Chancellor’s Office,’ they also provide sort of a centralized role to represent all of their campuses with varying degrees of influence and/or control.  But they really do act as an overall program manager, and a key part of what they also do there at that level is financing – and again, it varies on the system and what kind of things they have in place and ranges from UC, with a very centralized financing mechanism, to California Community College, which is – by design and definition almost – is these very independent and separate 72 separate districts which are like local governments; so it does range across the spectrum but there is a role as a central office in all three.

Next slide.  And of course the campuses on are on the hook to deliver the actual projects, and that is a big piece of the partnership here.  And you know campuses, medical centers, other university facilities, you know, we are fortunate to have some pretty sophisticated infrastructure in some areas.  Some of the campuses have dedicated energy managers, of course we have facilities managers that do energy stuff, you know, sometimes we’ll get project managers from capital projects to manage larger projects; they have the means, obviously, to hire engineering consultants if they do it in-house, and of course contractors and implementers to really a lot of times get the work done, although a lot of them also have internal facilities staff that do a lot of the work themselves, which is another thing we can talk about a lot.  It’s been a really great opportunity for some of the staff to grow and learn about the campuses and keep themselves busy, really on – when some of these budget cuts have happened over the past few years in California.


Let’s go to the next slide.  And then our role – my company, Newcomb, Anderson, McCormick – our role is to program administrative and management consultants – that’s technically what we’re called – and we’re really on the hook to coordinate across all the program’s functions and all of the partners to make it a success.  


You know, the partners – the utilities and the universities – really had the foresight early on to hire somebody in a role like ours where we could focus on the success of the overall partnership and balance the inevitable individual needs and agendas of the partners – whether they’ll be utilities or a specific utility, or all of the utilities to make the overall partnership a success. 


So that’s really where we see our role as, you know, our focus is overall partnership success and working to coordinate everybody to make that happen.


Next slide.  The program incentives are great, no doubt there.  We’ve, like I say, been fortunate to have dedicated funding on incentives, so we actually are getting 24 cents per kilowatt hour saved – for annual kilowatt hour saved, and a dollar per therm and then we’ve got some additional kickers on the new construction site for saving kW.  

And you know the rationale initially behind this was that there’s – you know, through the universities – the universities and utilities – the utilities and commission got a streamlined delivery channel.  And also it doesn’t hurt that universities are public – in this partnership – were public universities, you know, it’s public goods/money going to a public good and saving energy in public facilities.  So that is not lost in any of this either.


Next slide.  We have obviously a lot of tools, which I won’t bore you with here, but we are tracking individual projects.  We have – on the UC/CSU program we’re using a fairly sophisticated program management – project management tracking tool – called Primavera and we’re using a web version of that – a web-enabled version called P6 Web which allows us to really have people spread out all over the State getting in and updating project schedules and we’re tracking savings and incentives there.

We also have a public-facing website at that web address there with some of our program information and stakeholder information for – mostly geared toward the campuses that are participating.


And then the CCC partnership, similar kind of thing.  It’s a custom database where we track all the projects and they also have public-facing website with a lot of good information on it. 


Next slide.  Part of what we’ve done is – over the years – a key piece of our training and education program has been best practice case studies and best practice awards, and this tied in with our work at the California Higher-Education Sustainability Conference where these awards were presented.  But this is all available through the Green Building website at Berkeley; these are all sponsored by the partnership and other partners.  But this is a great resource if you want to look there when you get a chance.  Just, you know, you can go back through years of the best practice awards and see some great examples of energy-efficiency projects in several categories.


Next slide.  The typical projects – I think I’ll just breeze through these pretty much.  You know we have done a lot of great laboratory projects, like Caleb has referred to.  You know, we’re seeing a lot of – basically a lot of constant volume to variable volume-type retrofits; a lot of great savings there. 


We have done some data centers – I didn’t put that one on the list – that’s another great spot.  Monitoring-based commissioning has been a big element of the program and I’ve given an entire talk just on monitoring-based commissioning, so there’s plenty to talk about there if folks are interested.


Next slide.  We are still seeing a lot of lighting.  You’d be surprised – or maybe you wouldn’t – how many T12’s we still find in buildings.  But we are actually kind of through most of that and starting to see the next generation of advanced lighting, so there’s some really big projects going on.  At UC Davis we’re starting to – they’ve got a big initiative – and others as well; a lot of bi-level stairwell and corridor lighting, occupancy sensors, adaptive corridor stuff – it’s really, really some good stuff on the lighting front.

Next slide.  In terms of funding our strategy has been to use everything available.  So, again, we’re fairly fortunate that there’s multiple mechanisms available.  Finance projects from utility-sponsored on-bill finance programs, the University of California Office of the President has floated a capital improvement bond for – this is the other SEP program, and that’s now hundreds of millions of dollars – and the next slide actually will talk about that.


There were some programs through the State, we got some ARRA money early – several years ago.  There are California Energy Commission loans that – particularly on the community college side of things – have used – taken advantage of.


There’s some performance contracting, although it’s not really true performance contracting; it’s more performance contractors acting as delivery implementers with financing elsewhere.


And in the community college space there’s quite a bit of local and State money.


And overall you know we’re still really fortunate to get projects that are paying for themselves in three to five years.  Although we are getting into the harder stuff now; it’s becoming more of a challenge to find those kind of paybacks.


Next slide.  So for UC they embarked on this program back in 2009 – again, this is kind of a sub-program – where they got – they went out and identified – we actually – Newcomb, Anderson, McCormick actually was hired to help them identify and give a strategic energy plan for the – all the campuses and medical centers, and identified almost a billion dollars worth of projects.  


The campuses then selected about $250 million of those they wanted to do, and then the UC regents authorized almost $180 million of external financing to go do those projects, and then you combined that with about – you know, the balance of that with utility incentives and some campus funding to get to that $250 million number. 


And then just in January this year they did that very similar thing and went and got another $100 million authorized.

Next slide.  Something coming down the pike for us on the CCC partnership is – there’s a new law – it was a Proposition 39 – now it’s a law – State Bill 73 – Senate Bill 73 – and this is money that is specifically dedicated to energy efficiency and renewable energy in the K-14 market, and so the – community colleges being the 13 and 14 of that – get a pretty nice chunk of money for the next five years, we’re hoping – and the first chunk is going to actually going to be this 2014 fiscal year and they’re going to see $40 million of that; so that, again, combined with incentives – you know, they’ve already identified three or four times that number of projects to do; so hopefully that money continues to flow, which is the plan for the next five years.

We’re still not fully going on that.  There’s some guidance that needs to be approved but once that starts moving it’s really going to go quickly and we expect to really ramp up the activity on the community college partnership.


Next slide.  As I mentioned at the beginning there’s a lot of hard work in making the partnerships like this a success, you know, it’s kind of obvious to save.  And the challenges don’t stop just because you’ve been doing it a while, and so now we’re getting to that next generation of challenges almost here with the University of California/Cal State partnership.  And like I alluded to, we are really trying to do comprehensive long payback projects and you know there are – the easy stuff is done and, you know, we don’t want to just do the easy stuff anyway – but that’s provided some degree of challenge to make those happen, both finding the projects and financing them and the complexity of those projects in itself just becomes a challenge.


We have specific issues with the annual savings regime that we’re on with the California Public Utilities Commission and the mismatch with, you know, the way projects actually get done over a different year, if nothing else – and sometimes more than a year – on a university.  So, you know that mismatch has been a problem and it still continues to be a bit of a problem.  


It’s been a challenge in the CSU system to have funding – you know, funding is always a challenge – so – and continuing to get the message out is, you know, obviously always something you’ve got to work on.


Next slide.  I’m realizing I’m kind of running short on time so I’ll just maybe let you look at this one on your own.  But similar challenges for the community colleges and, you know, namely, the thing I mentioned before about how it is a much more diverse system; more like local governments in some respects.

Next slide.  Yeah, so finally some closing thoughts as I reflected back a bit on what really are the handful of factors that contributed to our success today in the partnership and how this audience might view it.  And I think some of the things that really came to mind were maybe not all that awe-inspiring, but things that really did make a difference, and that was identifying and documenting actual projects early on and making a case based on those – on that set of projects – was really big.  And that was, you know, the example there is the UC bond funding, and you know almost a billion dollars worth of project identified at a lock-through audit level with titles and names and savings and money attached.  You know, that provided the basis for the authorization ultimately for this $250 – now $350 million worth of work.  So, again, you know it’s just setting the stage and making the case on actual projects.  


And securing the funding at a program level was big and continues to be big, and we see that on both sides where we’ve got it secured and where we don’t have it secured.  And where we’ve got it secured it just removes barriers that on the other side of things you’re always fighting against, you know, discretionary budgets; it’s always an argument.  But if you’ve got a program that can fund the projects, you know, that’s well-worth it to put the work into and get it in place.


Put in a management structure that works with the partners as they – as their needs are, but fit to the broader scheme of things that are consistent where possible and taking advantage of doing things the same where you can.  


Fitting the program into a broader sustainability framework is a big thing in universities.  And providing the tools to make those results visible – you know, money isn’t always the bottom line with universities.  You know, greenhouse gas accomplishments, meeting some of the softer goals around climate change; those are all very important things in getting the visibility of this program and how it supports those goals is big.

And finally, you know, the one-size-does-not-fit-all concept is true but there are advantages to scale and figure out where those are and take advantage of them.


So, next slide.  I think that’s it.  Went through a lot of stuff.  You know, I’m happy to answer any questions and have followup conversations.  You know, these partnerships really have accomplished a lot in California and I’d love to see these things replicated in other States and have other States leverage this work and capture savings and successes throughout the country, really.

Erin:
Thank you so much.  And we will be waiting until the end for questions.  And please remember you can submit your questions in the question pane in the right-hand side of the box that’s showing on your screen.  


And I just wanted to remind everybody as well that we will be sending the slides out after today’s presentation and a full recording of today’s session will be available on the Solution Center in one to two weeks.


So with that, I will go ahead and pass it onto our final speaker, Len Hoey.  Mr. Hoey joined the North Carolina Energy Office in January 2005.  He is the engineering architect manager for the energy office and provides leadership for the Utility Savings Initiative. 


This program supports all public-sector units including community colleges, K-12 public schools, and county and local municipal governments.  Len also oversees support and assistance for performance contracting in the public sector.  In 2010 the Association of Energy Engineers recognized Len with the Regent 2 Energy Manager of the Year Award.  Len.

Len Hoey:
Thank you.  And the only thing I’ll say on this slide is you will not hear Renee today.  She is in Chicago doing some pro bono work up there that she works with some people as an architect, so you’ll have to listen to me.

Next slide, please.  The Utility Savings Initiative was started in ’02-’03 fiscal year.  And then in 2007 was – it’s requirements were codified to where we are expected to achieve a 30 percent reduction in Btu per square foot per year by the year 2015 from the ’02-’03 baseline.  And this is for all public buildings, which is all agencies and then the UNC system: institutions and affiliates, which is 21 buildings.


We have now joined the DOE Better Buildings Challenge which provides us with a stretch goal that takes us now out to 2020.  And the Governor two years ago went ahead and signed up the entire existing building stock of the State for the Better Buildings Challenge; so that’s some 12,000 buildings and 130 million square feet.  


So we have some very good goals set up for ourselves.  Unlike Andrew, we don’t get a whole lot of money.  We get roughly $600,000.00 a year in State-appropriated funds, and so our primary funding source for doing projects is performance contracting.


Last year, with the $600,000.00 State-appropriated investment we were able to achieve about $120 million in avoided costs.  So we gave the State a very good return on their investment.  


Over the course of the whole program we are over $553 million in avoided costs, and that’s at an investment of State funds of about $10 million and we have leveraged that with about $160 million of performance contracting.


For us the keys to success is while we don’t get a huge amount of money to work with they have not touched the staff of the Utility Savings Initiative program.  So I have people across the State – there are six of us now working in the program – and so we’re able to go out and visit almost all of our government entities – and we cover not only State government entities but all local governments: K-12 schools, community colleges, county and municipal governments, so we have a large number of people that rely on us for help and assistance.


So our site visits cover things from doing energy audits, crafting strategic energy plans for people or helping them put those together, training people on doing plans.  And then we have a very successful energy management diploma class that is offered through NC State University’s office of professional development; and we’ve got about 1,000 people that have been trained in that program.  


Two years ago the UNC system had their first energy summit at Appalachian State University and they brought together all of the university presidents and associate vice chancellors of – for facilities, and we also invited several – many of the local nonprofit or private institutions as well.  

That has now grown into what they call ‘The UNC Energy Leadership Challenge.’  And it appears that they are going to set a very aggressive goal for roughly probably 2020 in trying to achieve a 40 percent reduction from the ’02-’03 baseline.  If they achieve that the university system alone will be at about $1.2 billion in cumulative avoided costs.


Looking down at the bottom – and the reason why I’m using the term ‘avoided costs’ is to date, through our last reporting period, which was the ’11-’12 fiscal year, we have seen a 27 percent decrease in our energy unit efficiency – or intensity – which means that we’re right on target to get to our 30 percent.


However, in that same timeframe we have had costs increase by 47 percent.  So I’m sure that I’m not expressing anything that all of the rest of you are not aware of and see every day.  So we’re very careful in our program not to use the word ‘savings; because the people down at the Capital, if I was to use that term, would immediately come back and say, “Okay, where’s the pile of money?”  So, as we know, it doesn’t really exist but we are avoiding additional costs.  


Next slide, please.  We talked about the existing building stock; however, we’re probably adding in about two million square feet of space a year; it slowed down the last several years.  Before that it was between five and ten million square feet.  So if we don’t build our new buildings – and every university erected at least two buildings in the last eight years – if we don’t build them energy efficient there’s no way – because they get added in – there’s no way that we can achieve our 30 percent reduction.  

So in 2007 the Legislature passed the requirement that said that any State building that was constructed that was greater than 20,000 square feet had to be 30 percent better than ASHRAE 90.1-2004 addition. 


That is now on par with our current commercial energy code.  The only thing that the Statute requires that our code doesn’t is that the buildings be commissioned.  


We have now started a program in the office where we are bringing together the designers, the owners, the contractors and sitting down at a table and looking at the buildings that were built and constructed under this program to see how they are performing.  And it has really opened our eyes.  


The first thing we learned was many of our designers don’t know how to do an energy model.  And after they get their results out of the model they don’t run a sanity check.  When we run a standard building 90.1-2004 and it comes back and says that a dormitory should be using 200,000 BTU’s per square foot and they put that down as their standard building it’s not correct.  So we are attacking that problem. 

And then we’re making sure that the readings that we’re getting back – the actual consumption that we’re getting – if it doesn’t meet what our expectations were, if they were correct expectations, why?  Was it improperly constructed?  Did we not design it properly?  So we’re going through all of these processes and trying to make sure that with our new construction that we’re getting the results that we really wanted to achieve, and then we are also looking at the cost to do this, to build these buildings, so that we can come back and if, you know, it is said that it is too expensive to build an energy efficient building we actually will have actual data to come back and say, “No, it is not.”

And that is really my last slide.  I zipped through it so hopefully we’ll have a few minutes to do some questions.  Thank you for your time.

Erin:
Great.  Thank you so much.  And we do have a few minutes left to do some questions.  So once again, if anybody does have any questions, please submit them in the pane to your right.  


So, now let’s go ahead and get started with the questions and answers.  We’ll get to as many questions as time allows.


So the question is: Is there a push to have data centers off campuses?  Would anybody be able to address that?

Caleb Rockenbaugh:
Others on the call may have some input to this as well, but there are the discussions about Cloud computing and the impacts of that.  Some of what I’ve heard – especially in the research campus areas with regards to moving data centers off-campus – raises concerns with the data security.


So I don’t know if I would say that there was a push to move them off of campuses but there’s definitely some options available to process data off-site.

Andrew Meiman:
I would just add that we haven’t really seen a big push to move off-campus, maybe because of those concerns, but we have seen more of a push to consolidate multiple on-campus data centers on-campus.  So, you know, they are building capacity to handle the local load and potentially maybe a couple universities using – sharing a same data center.

Erin:
Great, thank you.  And this one it looks like is from Caleb’s presentation: Are there any real-world projects that you can site for your energy savings that you mentioned?

Caleb Rockenbaugh:
Yeah, I’m not sure if that’s with regards to data centers or labs but both of them – yes, actually recently the National Snow and Ice data center – which is housed at the University of Colorado in Boulder – went through a renovation over the past year, which, you know, took down the standard DX computer room air conditioners and replaced them with technology by Coolerado, which are effectively indirect evaporative coolers, and on their – some of the data center managers have noted that their energy use reductions, you know, on the cooler days, with the use of those technologies, are upwards of 95 percent; that’s nearly eliminating the energy used to cool the data center itself.

Data centers are a little more straightforward, I think, when it comes to energy savings.  The same goes with labs.  We’ve been involved with a number of projects with laboratories, and while they offer a large opportunity for energy savings themselves, there’s a lot of processes within the laboratories that basically can’t be touched.  These are referred to as ‘process loads’ and are kind of supporting the research that’s going on, which is critical to the facility, which is where money comes into the facility.


So – but laboratories as well, especially older laboratories, you know, as mentioned, switching from constant air volume to variable air volume and implementing some of the technologies noted in the Labs21 Best Practices Guide there’s ample opportunities to reduce energy use there.  And really it depends on the type of lab and the research that it’s supporting on the upper limits of the energy savings that can be had there.

Erin:
Great, thank you.  And it looks like we have time for a final question for Mr. Mieman: Were there QECV’s considered for any of these financing options?

Andrew Mieman:
For the University of California and Cal State, no.  And I think the reason was they had – particularly in the UC case – other, more direct options that were easier to them.  I’m not sure honestly about the community colleges; that seems to be like something that would fit perhaps better with the community college footprint.  And I do know we’ve seen a lot of that in the K-12 space for – mostly for solar PD and sometimes combination with energy efficiency.  


So I guess the answer is mixed.

Erin:
Okay, great.  Thank you.  Well, that’s all the time we have today for the Q&A session.  We would like to thank our speakers, Caleb, Andrew and Len, for their time today.  And I would also like to extend a special thank you to Molly Lund at the Department of Energy for making this webinar series happen.


Again, we will be posting the presentation slides and audio on The Department of Energy Technical Assistance Program Solution Center webpage where you can also apply for direct one-on-one assistance.


And this concludes today’s webinar.  Thank you for attending and good-bye.

[End of Audio]
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